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Modern medical science,aided by all the latest
discoveries,and assisted by well equipped laboratories,has been spreading its tentacles over the wide world
and grappled with the problems of disease of all races
and of all climes.Schools of tropical medicine are rap idly becoming established,and,under their auspices,
expeditions have been formed to endeavour to cope with
and,if possible,destroy the causes of maiaria,sleeping
sickness,yellow fever,and other diseases imperfectly
understood at present,and likely to be so until our
knowledge concerning their protean manifestations has
been advanced by prospective research.Their beneficial
results are known to all,and their achievements duly
applauded ;but meanwhile there still remain,even at
home,widespread diseases whose names are commonplace
expressions,which take their toll of infant lives,
year by year;sc that,until some vigorous crusade is
started throughout the land,when people awake to the
significance of the wastage of infant 1 ife a.nd the
deformity and physical enfeeblement of the children,
these modern evils are likely to remain in our midst.
Many great problems are to be faced in our own
country;and the greatest of them all is the terrible
mortality among infants,under one year of age,that goes
on,year by year,unchecked and undiminished by the
improved conditions of living introduced by science
and preventive medicine.The adult death-rate has been
reduced by modern medicine and hygiene;but they appear
to have in no way affected the rate of infantile
mortality.
We are face to face with the fact that,although
the general death -rate is decreasing, the infantile
mortality is not declining (Newman,- Infanti]e MortalIn 1905, the death-rate of infants in England and
ity)
Wales was 120,000,which equalled one -quarter of all
the deaths in that year.This about equals the population of Birkenhead.Imagine this town,wiped out by disaster,or deceminated by a widespread epidemic causing
120,000 deaths;in other words,concentrate this loss
of life,and immediately public feeling would be
aroused,the press would be stirred,every effort would
be made to discover the cause,and steps would be
raken to avert,if possible,a similar calamity in the
future!
Yet,because this loss of life is spread over a
wide area of space and time,it has been allowed to go
on for fifty years,sarping the nation's newborn
,
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strength and depriving it of a population which would
be useful to it in future generations.In all tranches
of science and medicine the last half- century can
point to wonderful achievements :yet, when we read that
the infantile mortality is almost stationary,surely
a feeling almost akin to shame must sweep over us!
Decennial Death-Rate of England and Wales,
for Adults and Infants and the Birth-Rate
Birth -.ate
a hte Tfñfañt Mortalper 1000.
per 1000.
ity per 1000.
34.1
22.2
1851 - 60
154
35.2
1861 - 70
22.5
154
1871 - 80
35.4
21.4
149
1881 - 90
32.5
142
19.1
29.9
1891 - 00
154
18.2
28.4
1901 - 05
16.0
138
t
k

The birth -rate has also been decreasing (4 births
inkabitants),so that it is even more
necessary that we should endeavour to safeguard the
infants,and,if possible,help them through. early life,
1.11 order that
they may grow up healthy adults and
useful citizens.
The greatest infantile death -rate is in the first
three months of life ;but many of the surviving children
who are tided over this critical period Brow up weakly,
immature,and prone to disease,- so that they are scarcely able to withstand the trials of the first year of
to every 1000

their existence.
In the last three quarters of the first year,
many diseases can be traced to the carelessness and
ignorance of the parents,who expose themslaves their
infants unduly to cold,and pay little attention to the
-ir proper feeding;so that the majority of deaths can
be attributed to gastro -intestinal disorders - e.g.,
diarrhoea,as well as disease of the respiratory organs,
atrophy,malnu tri ti on, scurvy,marasmus ,rickets ,and
convuisions.If the child should survive,it may be left
weak and -puny;and,althou :h in the early months of life
it is not possible to make accurate diagnosis,the
initial illness in reality may have been the forerunner
or the first indefinite symptoms of rick.ets,which, içf
not treated,progresses,and still further wrecks the
constitution of the child,distorts its 1.imbsvand
¡leaves it sadly handicapped in its future struggle Mr
Jexistence.
But,if rickets is a danger to the growing infant,
in later life also it may lead to evil consequences,
although the disease itself has completely disappeared
from the system.There may be left some permanent
Ishortening of the bones,with deformity of the skeleton,
and distortion of the limbs,- so that the child is
dwarfed in stature,and stunted in its growth.
The permanent teeth may suffer equally with those
of the first dentition,leading to early decay,malformation of the j aws, and various disorders of digestion.
The presence of bow- legs,knock- knee,and flat -foot may
interfere considerably with locomotion,and seriously
handicap the individual in competitions for various
appointments,or prevent him obtaining employment in
the mills or factories in his locality.Furthermore,
there may be even permanent mental enfeeblement,and the
child makes slow progress with its education.In the
case of the female,the dangers of child-bearing are
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much increased,both for the mother an.-1 child,- so that
even in the next generation it is possible to discern
the evil effects of rickets.
It has been asserted by some authorities that the
disease can be transmitted from parent to child,and
therefore,if hereditary or constitutional taint exist,
it should be eradicated at the earliest possible

moment.
A disease,with so widespread an influence for
evil consequences in the growing infant and in adult
life,with such insidious and diverse syrnptoms,leaving
behind so serious a tendency to various catarrhs and
nervous instability,requires to be dealt with as
speedily and effectively as possible with all the
means in our power;and no pains should be spared to
employ any remedy that can help in its thorou-h.
eradication.
The treatment should commence with the pregnant
mother: her health. should be supervised during gestation,she should be encouraged by all available inducements to suckle her own child and educated to understand and appreciate th.e manifold dangers of artificial
feeding.l\irth.er,the health of the mother during lactation must be attended to with every care;and,when
necessary,free meals might be provided for women with
suckling infants,on the lines so wisely instituted in
the city of Paris.The factory laws should be amended,
and no woman allowed to work in the later months of
pregnancy;and the interval after the confinement,
before return to work is permitted, should be increased,
if it is possible without interfering with. the
finances of the home. The early notification of the
birth of infants should be insisted upon by all
municipalities.
Expedi tinas are sent out to Afri ca,Egypt, the Gold
Coast,etc.,in.order to investigate trdpical diseases;
house -to -house inspections are made;pits are filled
up;pools are drained. or covered with paraffin;and by
these means,as well as by vigorous sanitation,disease
is checked and lessened in large areas where before
it was rampant.
In our own country it is not possible to attack
a widespread disease like rd,tkets in some similar
manner for systematic bands of workers,sanitary inspeetors,lady visitors,and medical men, to keep in regular touch with the mothers,andii.f possible,supervise
the infants from the day of birth before ignorance
and evil influences have done lasting harml
The importance of fresh air and sunligh.t,as well
as of cleanliness,im st be insisted upon,and the mothers
educated,by advice or leaflets,to the due recognitio
of the urgent necessity of feeding their infants at t e
breast.
The feeding of a child with farinaceous foods
during the first few months of life should be prohibited by law,unl ess sanctioned by medical men.The
infants during the first year of life should be weighed and inspected at regular interval.s,and the mothers
encouraged,in every possih7e way,to interest themselves
in their proper welfare.If artificial feeding becomes
a necessity, tre mothers should be trained in the
simple methods of using cow's milk with ordinary
diluents,ancl as to the details required to be observed
to prevent the contamination of th.e milk or the
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bottles;or,without difficulty or extra expense,they
should be able to obtain a supply of clean milk from
municipal depóts or certified dairies.
By widespread organisations,only,will the nation
be able to check the terrible mortality amongst infants,and help to rear for itself an imperial race.If
such means were adopted,in the process of time,rickets might become a rare disease.
In the course of this thesis it is proposed to
inquire, on these broad lines, into the etiology of
rickets,and also to discuss the best means to be
adopted to prevent and treat the disease.
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Rickets is a chronic disease of nutrition,occurr
ing during infant at early life,insidious in its
onset,slovc in development and slow in recovery, though
very amenable to appropriate treatment. Its early
symptoms are indefinite,attacking principally the
nervous system,and the various organs of the body
engaged in the processes of digestion and assimilation of food;its final and most definite signs are to
be found in the osseous system,where it is readily
detected owing to the bending and the deformities
of the bones.
It is an affection that causes a peculiar retard
á.tion of developmen.t,as evidenced by late dentition)
inability to walk,ancl slowness in learning to talk.
These signs of defective development may continue
after the period of infancy is passed.,and so draw
attention to the presence of the disease.
It is important to define rickets as a disease
of malnutrition;and it should not be classified
among the diseases of the osseous system,as this
obscures the real nature of the affection.
The distortion of the bones of the head, thorax,
and extremities, though often. the most apparent signs
of the disease,are only a small part of the true
clinical picture;and,in order to be able to treat
rickets intelligently,and at the earliest possible
date, the other signs of depraved nutrition, - such as
sweating of the head, restlessness, delayed dentition,
and the various digestive and nervous disturbances, should be carefully noted, in order that the child may
be thoroughly inspected,and the defects in its diet
or hygienic surroundings corrected with the least
possible delay.

SYNONYMS

AND

NOMENCLATURE.

Rickets - Rachitis - Morbus Anglicus - Chastre Art icul i Dupl i cat i - Rachitisme - Nouures - Doppelte
Gleider - Rachitismus.
"Chastre"
The vernacular term in French is "Chastre",
derived from "castrum ",and is suggested by the
of liberty caused by the disease. Sometimes the
common people speak of "Nouures" (knottings),- owing
to the distortion of the limbs,- and refer to rickety
infants as "enfants nouures".
The common expression in Germany is " doppelte
gleider" or "double-jointed".
The derivation of the word "Rickets" is referred
to more particularly under the section on History.

6

H

I

S T O R Y.

Rickets is almost a disease of modern times,and
had appeared much. more in all countries since the
women have left their homes to work in mills and
factories,feed.ing their infants at the breast in an
irregular fashion, or adopting the practice of artificial feeding - one of the curses of civi].ization.In
olden days they/ worked at their spinning -wheels or at
domestic duties at their own homes, anal tenderly nurtured their infants;nowadays,however,they follow their
husbands to the mills,with the result that the child
must be placed out to nurse or left in a créche and
deprived of its natural sustenance.New customs,new
diseases,etc.,all bring in their train reports,books,
conferences,and histories.
The history of rickets does not date back fatther than the middle of the seventeenth century,when a
disease appeared in the south- western counties of
England,- especially in Dorset and Somerset,- and
spread gradually over the whole country. A commission
of eight members was appointed to inquire into the
disease,and their report,published in 1650 by Glisson
and others,is the first authentic account we have of
the disease.
For a long time rickets was known as "morbus
Anglicus" - the name coming into general use,not
because the malady was more corrmon in England than on
the continent,but because the designation was used in
a treatise published by Whistler,at Leyden in 1645,
and entitled "De Morbo puerili Anglorum ".D. Norman
Moore ( Trans.Path.Soc.,1881,Vol.xxxii) considers that
Whistler had no right to be rer-arded as the discoverer
of rickets,as his only claim to this honour rests on
his assertion that he published a thesis in 1645,
called "Paedosplanchnosteocace ",of which there is no
trace a.nd, as he appropriated the funds of the College
of Physicians,whi1e their president,his own statement
should be re^'arded as of little value.
Glisson was at work on rickets in 1645,and
published a book in 1650.11e attributed the prevalence
of rickets in the south to the more luxurious habits
of these cornmvnities,which nowadays reads somewhat
curiously, as the disease is now regarded as more
particularly affecting the poor. He first pro -nosed the
term "rachitis ",as indicating one of the principal
parts of the body attacked (rachis,a spine),and also
because the sound of the word resembled the vernacula
of the people.
The word "rickets" has been variously derived by
different authorities .The true derivation is probably
from "wrikken ",an old English verb meaning to wrest
of twist awry - the twisted and distorted limbs
suggesting to the mind a comparison with "rickety" or
delapidated furniture. It has also been derived from
a Dorset word "rucket ",to breathe laboriously;and
also from "rick ",an elevation or hump,as in Hayrick
(Fagge).As the disease first appeared in these parts,
possibly the name also may have originated out of
;
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local terms. Trousseau gives the derivation from a
Norman word "riquets ",applied to deformed persons,and
suggested by the name "Alberiquet ",diminutive of
"Alberic ",a dwarf of Gothic mythology.
In the mortality of bills of London,rickets first
appeared in the returns of 1634,there being 14 deaths.
In 1658 - 59, there were 476 and 441 deaths respectively,the increase probably being due to the disease
being better known to observers.
In 1660,Mayo,of Oxford,called attention to the
softening of the bones;in 1741,Petit emphasized the
evils resulting from early weaning;and,in 1751,Duverr_ey described the pathological anatomy and showed that
the bones were fragile,rarefied,and with a tendency
to fracture under the slightest violence.Portal (1797)
'classified the disease as syphilitic,scrofulous,
scorbutic,rheumatic,and as arising; from intestinal
disorders or following exantherns.
Guerin (1834) first suggested the classification
now most commonly adopted:
(1) Period of incubation and effusion.
(2) Period of deformity.
(3) Period of resorption,consolidation,and
eburrzation.

Period of consumption.
He also gave the name of spongioid tissue to the
red reticulated tissue of the rickety bone.
Trousseau (1849) and others drew attention to the
resemblance of rickets to ostèomalacia;and Broca
(1852) showed that rickets was an arrest of normal
bone- development,and described the histological
conditions.
Amongst later workers are Vircbow,Kassowitz, - who
strongly held the theory that rickets is inflammatory
in on ,rin, - and Parrot,who,in 1881,contended that
rickets was only a form of congenital rickets,which
statement was refuted by Comby and most British
authorities.
In 1895, Sir Willian Jenner published his classic al lectures on rickets,which are largely quoted from
by most modern writers.
Sir William Barlow - writing on craniotahes and
scurvy - and Cheadle are the principal authorities on
this disease at the present day: the latter was perhaps
the first to insist that rickets is a dietetic disorder in which the principal error is a deficiency of
fat in the food of the infant.
(4)
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Rickets is a disease of infancy;it is most
common between 6 months and 2 years,and seldom seen
after the child attains 3 years of age .I t is an
,affection coincident with the period of the first
dentition.
Ashby considers that,in its most typical form,
rickets occurs between 6 months and 2 years;but early
symptoms may be noted in the latter half of the
first year(Ency.Med.)
Comby (Twentieth Century Practice of Med.) states
that rickets commences about the tenth to the twelfth
month,and may arise as late as two years,but is rare
after three years.Out of 1662 patients examined,1268
were between one and two years;ani Pini,out of 4176
cases,found 2974 children two years of age.
Girls are supposed to be more prone to rickets
than boys;but an examination of 200 cases by Comby
(loc.cit.) di d not confirm this statement. Most
authorities have found that the sexes are almost
equally affected.
Dr. Hall of Leeds,who examined a great number of
school- children,writes that "rickets appears to be
more common among the girls than the boys.The rickety
dwarf, with bow- legs,narrow pel.vis,and big head is no
very uncommon object among girls but rare among boys"
(Dr.Young's evidence,Phys.Deterioration Report,p.89)
Goodhart (Diseases of Children,l2th Edn.) and
Still give the following analysis of 141 cases:
Months.
Years.
7
8
9
5
2 -,221 3-3 1- 4
6
10 11 12 18
5
7 T. 7 7 -5 -7 11 36 26 19 13
7
Gee ( St .l3arth.Hosp.Rep.,Vol.iv,p.69) ,in 635 cases,
finds 365 boys and 270 girls. Of these
32 were under 6 months.
144 from 6 - 12
"
"
"
183
12 - 18
133
"
18 months to 2 years.
"
116
the third year.
27
"
"
fourth "
He is of the opinion that 30 per cent.of sick
children under the age of two years are rickety. The
dates given by Dr.Gee indicate the time when the
child was first brought to hospital, so that probably
the onset of the disease was even earlier in the
child's life.The large proportion of the cases are
from the period of weaning and through the process of
dentition.
Starr states that rickets may begin in intrauterine life;but Vincent doubts if there is any foetal
condition to which the term rickets may be applied.
Hutchinson (Dis.of Children) is doubtful if definite signs of rickets are often observed under the
age of six months,and considers that the most likely
time for it to come under observation is at about
.

.
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eighteen months of age,thou ^h it may begin earlier;
and many good observers assert that it is diagnosable
in the second six months of life.
Jacobi (Arch.Ped.,1902) considers that rickets
often manifests itself at a very early stage,entirely
in the muscles;a.nd he reagr:is obstinate constipation,
beginning in the second or third month of life,as a
sign of the disease. He applies this rule even to
react -fed babies, not constipated at bi rth, but
becoming so in the second or third. month of life.
Chance (Bodily Deformities,- Chance and Poland)
has long entertained the opinion that rickets originates during intrauterine life "whilst development is
going on,and while the basis of the osseous tissue is
being laid down,and its constitution given to it ".He
emphasizes the fact that r &chi ti c children a1*,ays have
ad teeth;and he believes that this is due to some
original (constitutional)cause,and not merely imperfect
nutriment subsequent to birth.He kept a register of
600 cases, .end noticed that two-thirds of the number
appeared in the first year, whi ch he holds as proof
that rickets is a disease of infancy,and that the cause
st originate immediately after birth,or more probably
is the persistence of a congenital disease .He compares
his table with that of Gu6rin, and finds that bo th, in
the main,are in agreement that the vast majority of
n his
cases of rachitis occur under two years of age 4n
experience,472 out of 600 were observed within the
first year of life:out of this number 204,or one -third
of the whole,before six months;and 108 were noticed
y the mothers within the first month of life,and
they a}aaintai ned,a. a rule, that the children were born
with the disease.There are a few cases in this register between two and five years of age;and the tables,"
in his j 4gthent ",support the opinion that rickets is
always a congenital disease,arrested for a time,and
revived again,a few months after birth.
Though rickets may not be evident in an infant
before the end of the first year,it is advisable that
minor symptoms should be carefully searched for at a
much earlier period,in order,of possible,to arrest the
insidious advance of the disease before the later
effects - such as malnutrition,'oackward development,
or deformities - have made their appearance and permanently disabled or distorted the child.
Ì

'

uF;PT^v
In a disease,the causation of which is,as in the
case of rickets,so obscure,it is very natural that
observers should endeavour to discover some clue from
the iñfiuence of heredity.And,at times,parents who
have suffered from rickets in childhood or in adult
life show evidences of rickety deformities,beget
children also with rickets, the possibility of some
constitutional hereditary weakness handed down from
parent; to child is still further strengthened. At the
present time but few authorities incline to the belie
that heredity plays a part in the production o ° rick ets,the more general opinion being that,if both the
parent and the child have suffered from rickets, the
cause must be looked for in an unhealthy environment e.g., impure air,cold,want of sunlight;or that there
had been some errors in the diet durinc infancy leading,
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in each case,to the same disease.

Ashby (Diseases of Children) alludes to the
difficulty of obtaining a trustworthy history from the
parents of their infant's life,for in the absence ßf
deformities,it is not always possible to discover if
they have suffered from the disease. Heredity cannot
be a constant fac tor, f or the children of healthy par ents become rickety,and,as a rule,the parents of
rickety children show no signs of having suffered from
this disease.
Pfeiffer believes that the tendency to rickets is
here.ditary,and assigns this as a predisposing cause,
with the deficiency of phosphates in breast -milk as
the initial excitant.
Vógel says that he knows many families,in which
the parents - who showed signs of previously having
had the affection - had children who all became
rachitic,in spite of every precaution.
Sir William Jenner is doubtftql whether impairment
of the father's health has a tendency to cause rickets
in the offspring;but Ritter v.Rittersbain believes
that he could trace it to the presence of tuberculous
disease in the father,more often than in the mother.
But the more general rule is that it is not the germ
of a constitutional disease that is in1erited,but
rather similar unhygienic habits acting upon the
parent and on the child.
The influence of heredity receives some support
in the occurrence of congenital rickets (Comby),though
Vincent (Nutrition of Infants) doubts whether any con,dition exists to which the term foetal rickets could
be applied. Alcoholism ,syphilis,tuberculosis,or any
¡disease producing cachectic conditions in the parents
Would diminish the child's resisting -power and predisposm to rickets (Holt) .But any of the causes might also
impair the milk of the mother,or her debility may cause
;inability to suckle the infant,and consequent resort
to artificial means;and therefore, though the develop ment of rickets in the child may be attributed to the
ill- health of the mother, in reality the true cause
would be found in the evil conditions resulting from
improper food,u.nhealthy environment,or inability to
suckle the child at the breast.If,on the other hand,
the father had suffered from rickets of cachectic
dyscrasia,the infant may have inherited a weakened
constitution with some inability to readily assimilate
its food,- so that these conditions will predispose to
the development of. rickets. Indeed,it is only in a
modified way that we can regard hereditary influences
as playing a part in the production of this disease.
Out of 4176 cases examined,Pini found 52 apparently heEbd i ary; in 86 there was consanguinity of parea ts,
ibut,at the same time,he found other causes for the
'existence of the disease.
Sir Samuel Wilke ( Trans .Path.Soc.,Vol.xxxii)refers
to a case of Dr.Ormerod's,in which a father,who had
had rickets in childhood and mòllit &es ossium in adult
'life,had also two daughters,who suffered severely from
rickets.Though unable to state the condition of the
mother or the management of the food,he thought there
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was nothing improbable in the idea of the hereditary
transmission of a constitutional tendency to rickets.
Sir William Jenner appears to have regarded rickets as a diathesis comparable to scrofula, tuberculosis,
or congenital syphilis, though Face and Fustaca Smith
do not agree with him in the matter.
F. Sievert (Jahr.f.Kinderh4ec.,1903) has
studied the question for ten years,and strongly belie ves in the hereditary nature of rickets.He gives four
tables in support of t'ri. s view:
Table I.- Thirty -one families in which. breastfed babies had rickets,witiVihsX etception of one case,
the mother had had rickets,or shoed signs of the
disease - such as deformity of the skull, chest,bowlegs,or difficult lañour.In one case the father had
had rickets,but not the mother.The children, thou Th
entirely breast- fedmhad severe and protracted rickets.
Tab1® II.- Twelve families with no history of
rickets in the parents,and the children breast -fed.
These children showed no evidence of rickets :none had
delayed dentition,or were late in talking.
Table III.- Twelve families none of the -parents
had had rickets,but some of the children suffered from
the disease.The causes of rickets were artificial
feeding,disease of the respiratory tract,and the age
or illegitimacy of parents.
Table IV.- Fourteen families in which the parents
had rickets,an..i the children were fed artificially.
The rickets in the last set of cases developed earlier
than in breast -fed babies,dentition was later;and the
disease ran a more chronic course,with a highrer mortality.The most severe forms of rickets appeared in
breast -fed babies with rachi ti ^ parents .The death -rate
of 121 artificially -fed rachitic infants was 57 per
cent.,aß breast -fed rachitic infants 36 per cent.,and
of breast -fed babies immune to the disease 15 per cent.
Sievert concludes that heredity is one of the most
important etiological factors of rickets,which disease
is generally transmitted through the mother.Diseases
of the digestive and respiratory tracts,and the moral
conditions of the parents,he places next in importance
to heredity.
Chance (Bodily Deformities,Edited by Poland) is
fully assured that rickets is unquestionably hereditary,and that the morbid taint passes direct from the
parent to the ovum,and influences every stage of its
development.He is of the opinion that many cases,
apparently originating during infancy,are congenital
ones,in which the disease,for a time,has lain dormant,
and that,as soon as the infant is deprived of its
mother's milk and subjected to the evil influences of
improper diet,and the advent of the irritation of
tee thi ng, the disease lights up again in the tissues
gnd attacks the skeleton,the true germ of the disease,
however,bei.nr implanted in intrauterine life.He cites
the case of a foetus,showing signs of rickets,referred
to by Jamplin (On the Nature and Treatment of Deformities), who states that,though he has been unable to
trace the history of the parents,no doubt exists in
his mind of the disease being hereditary.
Cheadle,however,considers that rickets dies out
with chil.dhood,and is not likely to be transmitted.
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Despite the fact that some authorities seem to
show that the influence of heredity in the causation
of rickets is effectual,the balance of evidence inclines to support the theory that rickets is not an
hereditary disease,but that weakly parents, or parents
who have had rickets in infancy, tend to have delicate
offspring,and thus beget rickets children.

JD=

An investigation into the etiology of rickets
soon convinces the inquirer that most of the theories
promulgated fail to supply evidence sufficiently
strong to warrant the claim that one cause alone is
at work in the production of the disease.
Climate,especially cold and temperate regions,
bad air,ill- ventilated dwellings,want of sunlight,
heredity,syphilis,or constitutional disease,want of
lime in the drinking -water or in the tissues of the
body,and excess of lactic acid in the blood,- may all
predispose,but none alone are able to cause the
appearance of rickets in the growing* infant.
It is natural,therefore,to turn to diet,and to
inquire if any error in the food has an adverse influence on the health of the child,which,i:f persisted in
may result in rickets. It is necessary to examine the
natural food of the infant,and to note whether the
fault lies in some want of balance of the food constituents,or if excess of .food,or underfeeding,is acting adversely upon the health of the child.
The natural food of the infant is its mother's
milk;it is at once evident that it is important to
discover whether the infant at the breast is liable
to rickets,and what alterations in the maternal milk
y result in the appearance of the disease .The growi g

disinclination of mothers

to suckle

their infants

and

the tendency to go out to work too soon after the
birth of the child,are referred to by Hutchinson and
Cheadle as some of the causes of the increase of
rickets in modern times;they undoubtedly are lamely
accountable for the great and stationary infantile
mortality during the last fifty years.
As the infant is often deprived of its natural
sustenance and fed by artificial means, it is equally
important to inquire of the use of these substitutes
for cow's milk (condensed milk or patent foods) are

more

liable

to cause rickets,and. :vhtt

alterations in

the food,or defect in their nutritive value,is productive of so widespread an evil as the rachitic

dyscrasia.
The standard of the healthy diet for the develop ing infant must be taken as good human milk;any
dietetic substitute should_ posses the same elements iA
the appropriate proportions.
Before proceeding further,it will be advisable to
state the constituents of human milk, and then to
examine its separate elements,endeavouring at the same
time to discover what variations injuriously affect
the ch.ild,ani. with special reference to this disease.
Though human milk varies in its constitution,the
average analysis, according to Hutchinson (Food and
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Dietetics),is as follows:
Proteid
1.5 per cent.
Fat
3.5
"
"
Lgctine
6.5
Mineral salts
0.2 "
Other constituents
0.6
"
"
Water
87.7
Johanaesen analysed the milk of twenty -five women,twenty to forty -six years of age,primiparae and
multiparae,with healthy infants and during the first
to the third months of nursing His findings were:
Proteids
0.06 - 2 per cent.
Fat
0.63 - 6.65 " "
2.55 - 9.77 " "
Milk and sugar
The milk of primiparae is richer in sugar,pro teids,a.nd. fat;blondes,and women poorly nourished especially with excess of starchy food - yield a milk
poor in proteids.Human milk is richer in fat between
twenty and twenty -five years of age;richer in proteids
between twenty -five and thirty;and richer in sugar'
about thirty.
The first point that is very strikingly apparent,
when one examines into the bearing that diet may have
on this disease, is that all authorities agree that
breast -fed infants seldom suffer from rickets up to
the period when weaning should take place.Therefore,
as a food, the normal breast -milk of a healthy mother
may be regarded as little likely to produce rickets in
a heal thy infant.
Comby considers that one of the reasons why rickets is unknown in China,Japan,and India is the almost
universal practice of breast -feeding In Japan, 99 per
cent.of the infants are breast -fed (Infantile Mortal ity Report) ;and, th.ou.mh often kept at the breast for
some years, are given. fat or oil as an additional
food (C. Allbutt,- Syst.of Med.,Vol.,iii ).
Spencer Watson (Trans.Path.Soc.,1891) collected
evidence from several physicians in India and Burma.
They were unanimous in stating that rickets was to be
regarded as a rare disease and seldom seen, though there
was aIposssibi1ity that many children died of opiumpoisoning through drug.-i ng before the disease developed.The practice of mothers sucklin.r their infants is
almost universal,and there is little overcrowding,as
the people live so much in the open air.Even if the
breast -fed infant is affected by rickets,the type of
the disease is les severe.
Premature infants, or those who are reared with
dif fi cul ty, or who have suffered from diarrhoea, and
'gastric or bronchial catarrh,are liable to suffer from
rickets.Disorders of diçestion,flatulence,vomiting,
diarrhoea, though often the precursors of rickets ,axe
not always present.Many children with no preliminary
disorder of digestion become rickety,while,on the
other hand,oth.ers who may have suffered severely show
no signs of the disease.If,with vomiting and diarrhoea,
there is a lack of power to assimilate food,rickets
may supervene on malnutri ti on.Starvati on causes atrophy
and not rickets :overfeeding with unsuitable food is
more likely to cause the disease.
.
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After the first year of life,the protection of
the breast -fed infant against rickets os not so pronounced.The maternal milk deteriorates in quality,and
the malnutrition of the child soon begins to suffer.
It is possible also that the prolonged drain of nursing has told upon the health of the mother,who is now
unable to supply to the infant the proper proportion
of the elements of food,with the ferments and antitoxins,whieh have been its safeguards against infection
during the early months of life.Pregnancy during
lactation also seems to affect adversely the breastfed infant and to lead to rickets.
In spite of abundance of good maternal milk,rirkets occasionally occurs in breast -fed infants;but,as
a general rule, the starment,advanced by Cheadle,may
be accepted,- that rickets occurs in breast -fed children only when the mother is sickly and feeble, or has
suckled the child into the second year,and the milk
has thus deteriorated in quality.
Adriance (Arch..Ped. ,1903) combats the prevai] ing
idea that breast-fed babies never become rickety,and
asserts that it is no uncommon thing to see these
itfants with a mild type of rickets,more especially
cranial rickets This is difficult to explain,un1ess
it is that the milk contains a deficiency of bone'forming élements.He considers that a deficiency of
proteids and salts predisposes to rickets,though due
regard must be paid to many òther etiological factors..
He gives but little attention to the possible deficiency of fat,and expressly states that it is the quality
of the proteids which gives information concerning the
functional activity of the milk;he cautions against
thhing the amount of fat as a guide for estimating the
true value of milk as a food for an infant.
The breasts of the nursing mother,with little
'effort,are able to secrete fat and sugar,but,in the
later month.s,proteid is only produced in small amounts.
The milk of prolonged lactation is deficient in salts
and proteids,and the latter will be very low when
lactation is about to cease at any date in the period
of nursing,unless under emergency or inability to use
the breasts.
During the entire period of lactation the percentage of fat in human milk is extremely i rregular, but
that of the proteids remains almost constant until the
approach of the time for weaning the child, when it
falls rapidly.By the end of the eighth month,it is
below 1 per cent.The salts of the milk are intimately
'associated with the proteid,and also show gradual
decrease during the progress of lactation.
Cases of rickets have been reported as due to
excessive fat- feeding;and the writer suggests that a
possible causation is a failure of the infant, in these
cases,to absorb sufficient proteid.The proportion of
the constituents of the milk must be kept at a normal
level:otherwise disorders of malnutrition appear.
The proteid is necessary for life,for it is the
only element capable of replacing the constant notrogenous waste of the cells of the body,and any interference with Otowition of
the due supply interferes
with digestion and assimilation of food.
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Though proteid alone can sustain life,it is
greatly assisted by the addition of fat and carbohydrate to the food,in order that body -heat may be
adequately mai.ntained.Twenty -two parts of proteid can
do the work of ten parts of fat,but only one -half or
two -thirds as much proteid are required if fat and
carbohydrate are also present (Munk,- Quoted by Holt).
Proteid appears in the form of casein and albumin in
milk;and it is important to note that the proportions
differ in the milk of the cow and woman:According to
,Konig (Brit,áed.Jour.,Sept.l,1903) these are as
follows:
Human.
0.59

Cow.

2.88
Casein
6.53
1.23
Albumin
3.41.
1,8
Total proteids .
Starvation of proteid causes backward development:
the infant is weak in muscle,sitting up becomes
delayed, and the child is late in crawling and in learn ing to stand and walk. The most constant symptom of
in_smfficient proteid is anaemia.There will also be
general feebleness,poor circulation,flabbiness of tissues,anc3 failure of nutrition,with inability to digest
the other elements of the food. The child is fretful,
peevish,and irritable;and there is a frequent tendency
to perspire about the head, and the fontanelles and
sutures of the cranium are late in closing .These
symptoms of malnutrition,due to lack of preteid,closely reserrble a clinical picture of rickets;and it seems
therefore advisable to the treatment of this disease
to watch carefully that the child has sufficient
proteid in its diet.
The salts are in a state of organic combination;'
the calcium and the phosphorus are combined with
casein.Phosphorus is an active element in the cell,
and is always present when growth is most active.
Calcium is of importance,for it supplies the lime so
necessary to bone- formation.A milk deficient in casein
will be poor in calcium,phosphorus,and ironnthereforel
such a food will predispose to rickets.
Human milk is also rarti cu] arty rich in ,lecithin,
an organic compound necessary for growth and repair of
the nervous system.
A certain propot'tinn of infants are fed at the
bfeast,but, in addition, are given boiled bread,biscuits,
or some form of farinaceous food.This class of patient
is very difficult to deal with,for,if questioned about
the feeding of the infant, th.e invariable reply is that
the child is having the breast,and only persistent
croas -examination reveals the fact that starchy food
is given likewise. The mother usually resents any
advice,and is supported in her method of feeding her
infant by her drandmother, relatives, or interfering
neighbours.But it is evident that some of these
infants thrive better with the addition of well -boiled
bread;and the bread -je]]y of Cheadle is a valuable food
in cases of diarrhoea,or then milk is badly tolerated
by children. A large proportion of these mixed-fed
children suffer from gastro- intestinal disturbances
or convulsions.
The writer has failed to collect any trustworthy
evidence whether infants fed on the breast with a small
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addition of farinaceous food show frequent signs of
rickets.He has at present under observation a child
fed in this manner,who seems to show signs of rickets.
The breast- feeding,however,i.s extremely irregular.
Case of Inci Tent Rickets.- October 16,1906.
Baby Benton, aged 5z months .Eighth child of the parents;
mother nursee all but one;none dead.Patient has square
head, open fontanelles,plenty of hair,siightly enlarged
epiphyses,and is very restless at night when copious
perspiration is observed.Navei projecting,legs wasted,
and also b.owed.A few patches of craniotabes.Weight:
10i lbs.Breast- fed,bu.t mother goes out to work,so that
this feeding is irregular,and the child is left in a
créche where it has milk and water and Nellin's Food.
Mother poorly nourished,has indigestion and constipation.lFather has had leucoplakia of tongue,but does not
own to a previous syphilis.For the last fortnight the
baby has had diarrhoea,with light slimy motions and
vomiting.Crìes a great deal with colic.Slight bronchial
catarrh.Ammoniacal urine Treatment .- Regular feeding,
every three hours if possible,at the breast,or a
supplementation of same with the followin mixture:
Cow's milk
1 part. ) Six ounces
Water
3 parts.)
to be given
Sugar
1 small lump.
)
every
Lime-water .... 1 teaspoonful. ) three hours.
.

Hydrarg. c Creta, nr.1
Sig.- Night and morning for
six doses.
October 23.- Child trangmil and digesting its
food well.Weight 104 lbs.October 30.- Bowels regular.
Weight 11 lbs.Bronchitis disappearing.Breast three
times a day.Milk mixture,as before,two bottles.The
milk mixture continued,but directions given to increase
the strength of the milk very gradually. Since this
date the patient has passed from observation.
The largest proportion of cases of rickets seen
in this country, either in hospital or in private
practice,occur in the case of infants fed on cow's
milk,condensed milk,or proprierary foods. Indeed,when
due (inquiry has been made into the surroundings and
habits of the child, the flaw almost constantly present
is injudicious artificial feeding.
Cheadle (Artif .Feeding, 6th. Ed.) maintains that
there is orgy one constant factor present in the
causations of rickets - the food factor,and believes
that all other conditions,- e.g., want of sunlight,
bad air,and damp and insanitary surroundings,- merely
assist by degrading the nutrition of the child,and are
not always present,or necessary for the production of
the disease.He has never seen a child,even in unhealthy
surroundings,develop rickets,if properly fed and free
from lletetic disturbances.
This may apply to the children in English towns,
but it does not thoroughly explain the fact that the
Italians and negroes transplanted from the warm to
colder climates of America,and probably also to
unhealthy homes,but living on their accustomed diet,
invariably suffer from rickets.
Rickets is largely a disease of the poor,but it
does occur amonr*st children living under the
best
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hygienic surroundings,who,as a rule,2re fed by artificial means - more especially on patent foods,which
are often rich in carbohydrates,and poorly supplied
with fat and proteids.
The two elements defieient in the food of cl ildren who become rickety are animal fat and proteid;and
there may also be a paucity of phosphate of lime.It
has been shown already how essential the proteids are
for cell -growth and the development of the child,and
how symptoms similar to cranial rickets supervene is
the percentage is reduced to a low level in maternal
milk.It is the backbone of the food,a blood- former,
a tissue- builder,and a tissue -repairer.
Fat is found present in the body,unchanged,as fat.
The uses of fat are intimately associated with those
of the proteid,for it possesses the property of saving
nitrogenous waste,and thus allows the proteid to expend. its entire energy 1bn cell- production.Fat is a
"proteid -sparer ",and prevents this element being
drawn upon to supple bodily heat; for, if the proteid
is used for this purpose,the body suffers,and the
child may develop anaemia and malnutrition.Fat also
assists in bone- formation,probably by aiding the
absorption CPon the intestines of inorganic salts especially the earthy phosphates .On a milk diet, if
fats are withheld or greatly re duced, these salts
appear in great quantities in the faeces.
A child requires mire fat than an adult in its
daily diet.It is stated t' at a child,under one and a
half years of age, requires thirty to forty -five
granules of fat and sixty to ninety grammes of carbohydrates - i. e., one to two (the proportion in milk);
whereas an adult man (doing moderate work) requires
fifty -six grammes of fat to five hundred grammes of
carbohydrate,or one in nine only. The total required
by the infant in twenty -four hours is thirty to forty
grarrmes,a.nd the grown man fifty -six grammes,- so that
the infant requires from half to three -quarters as
much fat in its food as an adult person (Landois and
Stirling's Physioiogy,Vol.i) On the other hand,the
child requires less starch.
Pro teid.Fat.Carbohydrate.
Child li years
20 -60 30 -45 6040
.

grm. grm.

Man(roderate werA)

118

56

grm.

grm.

grin.

500
grm.

The rates are:

Proteid to carbohydrate
20

-

60 =
1
3
child.
500 =
118
5
1
adult.
The proportion of elements suitable for an
infant food are:
-

Proteid
Fat

:

:

.

1.5 per cent.

3.5 "
"
Carbohydrate
6.5 "
These conditions are most perfectly fulfilled
by the human milk.
In the report on "Physical Deterioration ",all
the medical witnesses agree that rickets is caused
by defective digestion and improper feeding,especially
with artificial food.s.It is often not due to actual
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an
of
abundance
frequently
want of food,- for there is
other
food.In
want
proper
of
the wrong sort,- but to a
words,it is a quéwtion of quality,and not of quantity;
and the production of rickets must be attributed to a
special,and not to a general,fault of nutrition
(Cheadle,- Art.Feedlirg)
The foods most usually employed,if breast- feeding
is not resorted to,are:
(1) Cow's milk diluted with TM;ater or
gruels.
(2) Condensed milk.
(3) Milk with farinaceous foods.
(4) Foods alone (including dried milks).
The food should conform to the standard of mother's milk,but this is seldom the case.
Human Milk.
Cow's Milk.
3 per cent.
1.5 per cent.
Proteid
3.5 "
"
4
"
"
Fat
"
6.5 "
5
"
"
Carbohydrate
Cow's milk is richer in proteid,but weaker in fat
And sugar,than mother's milk.Tn order to reduce the
excess of proteid,the cow's milk is given diluted
with water;and sometimes cream and sugar are added to
supply the deficient elements.
The mixtures of cow's milk and water, time -honoured
in their employment,are:
Milk - 1 part, Water - 2 parts.
Milk and water - equal parts.
Milk - 2 parts, Water - 1 part.
This readjusts the proteid,but the fat is reduced
:below the standard.Futchinson gives the following
tabulation of proportions:
Proteid.Fat.Carb.HSrd.
Cow's milk undiluted
3 4--.;
5
Milk 1 Water 2
1.0 - 1.3 -1.6
Milk 1 Water 1
2 - 2.5
1.5 Milk 2 Water 1
2.2 - 2.6 - 3.3
Though the fat is deficient in all these mixtures,
many children thrive well on them, and are only made
ill when the carbohydrate is added to the milk.Even
then,at first the child grows fat,and is apparently
thriving;but the body -fat formed is of poor quality,
and the muscular tissue weak,- so that,sooner or later,
symptoms of rickets appear.Unfortunately,it is only
when the child fails to walk in due season,or if,when
able,the bones bend beneath its weight,that the mother
becomes alarmed and seeks medical advite.
Condensed milk is a valuable food in emergencies,
but,of the use be too long continued,the child grows
up weak,anaemic,fat,and flabby,with a tendency to
suffer from bronchial catarrh.Condensed milk contains
a large excess of sugar,and is deficient in the anti scorbutic element.To reduce the sugar, it should be
used very largely diluted;for a young infant,the proportion is one of milk to twenty -four of water.As a
rule,the directions on the tin advise much stronger
proportions.The following is taken from Hutchinson's
.

work:
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Condensed Milk.
Carbohydrate.
Proteid.Fat.
52
15Li1k sugar.
10
13
37 Cane sugar.
Milk sugar.
9
15
11
6.5
1.2
1.6

Anal.'rsis of

Sweetened

)
)

Unsweetened
Sweetened
Milk 1 part,
Water 7.
5.6
1.2
1.5
Unsweetened
Milk 1 part,
Water 6.
Hutchinson (Diseases of Children) gives the comp 24, as follows:
osition of condensed milk,diluted 1
Uestlè s Milk - 13 per cent .Fat
Proteid
- 2.0 per cent.
"
"
Fat
- 1.6
"
"
8.17
Sugar
milk
condensed
lies in the
The digestibility of
free dilution;and,in cases there it is successful,the
cow's milk was used in a strong mixture and given up
as a filluee before trying it in weaker strengths,
which would probably have been tolerated by the infant.
The amount of casein in diluted condensed milk -mixture
is small,and the precipitate of casein,formed on the
addition of acetic acid,about equals that of peplbon:

.

l

ised milk.
Hill (Practitioner)1904) directs attention to the
unreliability of the domestic teaspoon as a measure.
It seldom measures exactly a drachm,and the amount
taken varies considerably,if the spoon is dipped into
the tin,or the milk carefully poured out until level
with the edge of the spoon.He ascertained,by experiment,that the average teaspoon, holdi ng two and a half
drachms,if carefully dipped into the tin,may hold on
withdrawal three drachms,and the larger teaspoon
capacity,th-ree drachms,may be made to contain four
drachms;if the milk is poured into the spoon,and none
adheres to its under surface,an average teaspoon bolds
two drachms.
Still's
Undiluted milk.
Proteid
Fat.
Sugar.
Average tea11
9 -13
55 per cent.
spoon(three
drachms) ...
1.2
1 -1.5
6
Water 3 ounces

Anal.

:-

1 in 8.

From these analysis it is evident that condensed
milk is difficult to handle,and that an infant,fed on
a mixture of this milk and water, will be receiving a
food containing an excess of carbohydrates or a deficiency of fat.
It is impossible to construct a mixture that
will conform to the standard of mother's milk.
Experiments with Animals.- Certain animals under
bad hygienic conditions or fed on unsuitable food,
suffer from a disease that strongly resembles human
ri

c3Ce is

.

Dr. Crisp ( Traras .Path.Soc.)Vol.xxviii)exhibited
bones of pheasants that had been confined in a small
space and did not get natural food.The bones showed

softening and distortion.He also remarked (ibid.)that
London -bred poultry, inadequately supplied with proper
food and air.often have deficiency of phosphate of
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lime in their bones, which fact is evidenced by the
bending of the sterna with permanent distortion.
Among young dogs,fed on large quantities of
animal and vegetable food, ricke is is not infrequent;
and lambs,in cold bleak situations,are especially
affected with the disease.
Gu6rin fed puppies for four or five months on
meat,when they all showed signs of rickets;whereas,
the remainder of the litter,which was still suckled
by the mother,remaind.ä strong and healthy.
Tripier tried a repetition of this experiment,
'but substituted cats,dogs,and chickens for puppies:
a;; the animals died on the meat -diet,but he was
unable to produce rickets.
Dr. Baxter fed animals with starchy foods,and they
all developed a condition of extreme marasmus from
which the naimals died without the development of the
rachitic dyscrasia.The animals were fed upon a diet
of pure arrow -root ielly,with a variable quantity of
milk, and soon the starch passed through the intestines
unchanged.There was speedily produced a condition of
inanition ;and the bones took part in the general
atrophy,bein thinner and frail,- but there wave no
'rachitic changes at the epiphyses. Baxter (Trans.
Path.Soc.,Vol.xxxii) attributed his failure to produce
rickets to the difficulty which he experienced in
keeping; the animals alive for a sufficient length of
time to cause the disease.He is inclined to doubt
whether all cases of so- called rickets in the lower
animals are identical with the human disease.
At the Zoological Gardens (Regent's Park,London),
many of the animals suffered from rickets;and the
prevalence of the disease was attributed,by the keeper,
to the clayey soil and cold locality.Bland Sutton,
however, noticed that young mon3 eys, deprived of their
mother's milk and fed upon vegetahles,became rickety,
and that young bears,on a diet of raw meat,rice,and
biscuits, suffered from weakness with softening and
bending of the bones, and, if the diet were persisted in,
they died of extreme rickets.For ten years past,it
had been impossible to rear the lion -whelps in these
garlens,for they invariably died of rickets.They were
'given a diet of raw meat,very tough and deficient in
fat,with old bones,devoid of marrow and so 'chard that
the fullgrown lions were unable to crunch them practically a starvation diet.Bland Sutton continued
this food,but added milk,cod- liver oil,and pounded
bones.In three months,all signs of rickets disappeared,
and the whelps became healthy and strong.The only
change made was in the food,- so that the th.eory,that
the disease was caused by the soil and climate,was
disproved:for the animals remained in the same cages,
and the conditions of air,light,and warmth continued
unaltered.The successful treatment of these animals,
by diet al. one, supports, in a very striking and remarkable manner, the theory that the deficiency of fat,
and possibly also lack of proteids and lime salts, is
the chief factor in the production of rickets.
Fat Starvation.- Dr. Herter,of New York,once
fo produce rickets in pigs by fat starvatgaóñeavoured
A pig was fed,for fifty -one weeks,on a limited
quantity of skim -milk containing one- fortieth per
cent. of fat; the milk of the sow aMerages 8
- 10 per
cent,fat,- so that the pig only received
1/300 to
;
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1/400 of the normal amount of fat.At the end of the
experiment, on this diet, the pig had gained sixteen
piunds;its skin was dry,and it suffered from great
debility,weakness,an1 constipation.Another pig,fed on
an unlimited quantity of the same milk for twenty
weeks,also developed muscular weakness and drowsiness.
A third pig,fed for fifty -six weeks with skim -milk
and car1-ohydrates,became very weak,and had occasional
attacks of diarrhoea.Other pigs were also experimented
on,but,at alláthe post- mortems, Netter was unable to
find any evidence of rickets,especially in the bones.
The fat of the adipose tissue was replaced by mucoid
degeneration;but this change was not found when the
animals received the addition of carbohydrate to the
milk.From the result of these experiments Herter con cluded that fat starvation does not cause rickets.
That this is correct,in the case of pigs,seems
fairly proved;but the case of the child,fed on skim milk, that came under Dr.Cheadle's notice,affords
strong evidence that fat starvation of a human infant
tends to give rise to the disease.The child in question
lived in the country,and,as the father was a coachman
to a wealthy family, the parents were allowed an umlimited supply of miïk.Plenty of milk was therefore obtainable,and the child appears to have digested it
without diffi culty.It,however, developed rickets;and
inquiry showed that the milk was only skim- milk,from
which all cream had been removed before presentation
to the coachman.In addition to this -skim- milk,the
child was given farinaceous food,and so was fed upon
a diet in which fat was almost absent.Readjustment of
diet,with the addition of fa,cured the child of the
disease.
The addition of fat to the diet of rickety children nearly always cures the malady, a.nd often, too,
without the aid of drugs or other treatment.If children
Who suffer from rickets are given cream or cod-liver
oil with their food,they invariably improve - especially
if proteid,in the form of raw meat-juice,is also added
to the

dietary.

Though it is not altogether to disregard the other
factors at work in the causation of rickets;- such as
heredity,cold,impire air,and want of sunlight,- it may
be admitted that, as a general rule, the addition of
fat to the diet - especially with the association of
proteid - will cure the disease. Yet,it must be clearly
borne in mind that there is some danger in feeding an
infant on excessive fat.Administration of food with a
high percentage of fat,if rapidly instituted or too
prolonged,rmay set up indigestion,intoxication,and
diminished absorption of fat,and thus produce rickets
on a diet that was intended to be a preventive or
-

Cure.

Cream,more particularly dairy cream,frequently
contains an excess of fatty acids,which may cause indigestion,malaise,or autointoaication.Milk with an
excess of cream will give rise to gastritis,vomiting,
diarrhoea with large and oily motions,or constipation
with hard,dry,crumbling stools full of fat,and also
ammoniacal urine.The chill wastes,and rickets may
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supervene.The absorption of proteil is interfered
vath,and thus a second danger is introduced.Feeding
with a high fat -percentage is particularly apt to
occur with the cream and whey or top -milk mixtures,
in use nowadays when the child is fed on modified
cow's milk.
Holt (Arch.Ped.,Jan.,1901) records four cases,
two of which showed some signs of rickets (large

fontanelle,craniotabes,late teething,tetany,and
sweating of the head) ,whilst the third had convulsions,
but no other signs of this disease.
Personal Observation.- In June,1906,the writer
observed a case,that óíán infant feeding on a diet
rich in cream, -Which caused vomiting, diarrhoea, and loss
of weight.There was sweating; of the head,slight
craniotabes,lare fontanelle,and kyphosis of the
spine.

Baby Woods suffered from fat indigestion,and has
been vomiting food for some weeks past.Has been
given a strong mixture of milk and water4with cream
adJed.There is also diarrhoea,and slimy stools.Child
has kyphosis of the spine in the dorsal regìon,sweating of the headland wide fontanelles .Weight 13 lbs
2 ozs. Treatment. - Put on a weak mixture of milk
(1 part) and water (3 parts).0n the third ddy of
July, the vomiting* ceased entirely.Every two and a
half or three hours a mixture of milk (8 parts) and
barley -water (12 parts) was given,in doses of four
ounces,a teaspoonful of maltine being also added.
The ddse was afterwards increased to five ounces.
The weight slowly increased;but,as the child had an
untrustworthy nurse,it was impossible to check the
results of feeding.On September 9th, the infant
weighed 15 lbs.,8 ozs.
CARBOHYDRATES.- Sugar and starches play an important par on the economy of the or,ganism.They can be
converted into fat,and are a source of animal heat;
but they cannot restore nitrogenous waste,and take no
part in the formation of cell tissu.e.Carbo'eydrate,$'
is present in the milk as lactose;starch is not a
constituent of milk: i t must be regarded as a foreign
body,and as of no utility in the first stages of
infancy.The ptyalin ferment is not present in the
saliva until the second month of life;and the diastatic ferment does not appear in the pancreas until the
end of the first year.
H. Shaw (Med.Ann.,1904) Made a series of a
hundred experiments,in order to test for the presence
of a dia5tatic ferment in the stomach,and ptyalin in
the saliva of infants,- the latter varying in ages
from sixteen days to two months.He concluded that (1)
the saliva of very young infants contains a diastatic
enzyme capable of converting small amounts of starch
into maltose; (2) that the diastatic action of the
saliva may continue in the stomach for two hours after
feeding;and (3) that,on physiological grounds,there
is no reason why infants cannot digest small amounts
of starch.
Starch and maltose,the main ingtedients of most
patent foods,are not found in the milk of any mammal;
án though infants often
do well on barley or
dextrinised gruels,it is possible that they possess
.
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a mechanical,rather than a nutritive,v 1ue by assisting in the digestion or modification of the curd in
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Coagulation and Digestion)
A diet of carbohydrates may lead to rapid increase in weight;but the strength gained is not proortionate,.nd the muscular tissue is flabby.Infants thus
fed have but feeble resistance,and many of them
The easy digestion of a food
become rachitic (Holt)
consisting chiefly of carbohydrates, and the rapidity
with which children gain weight are apt to mislead
the parent or medical adviser. A diet with excess of
carbo1ydrate,y- especially if weak in proteid and fat,'if persisted in,will cause malnutrition.The pictures
of fat babies,exh.ibited as posters to advertise patent
foods,are apt to create a false impression that
,heathy infants can be reared by these means,though
the child is really fat but unhealthy, and possibly
!suffers from rickets.A fat baby,the winner of the first
,prize at a baby -show, was soon afterwards treated,at
the Great Ormund Street Hospital,by Dr.Cheadle for
advanced rickets.
Carbohydrates appear in human milk as lactose,
amount
the
usually being 6.5 - 7 per cent.The proport3,
'ion_ of proteid to carbohydrate for a child is 1
5;the fat to carbohydrates is
and for an adult is 1
5. The infant
in a child 1
l.9,and in adults 1
requires more fat and less carbohydrate than the
adult.This condition is not fulfilled by most of the
patent foods,whirh show a great deficiency iú fat.
Taking dried human milk as the standard,Hutcl.iinson
gives the following percentages of the subjoined and
other foods:
.

.

:

:

:

:

Fat.

Dried Human Milk
26.4 per cent.
"
Al]. enbury' s No 2
12.3 "
u
n
Horlick's Malted Milk
9.0
Mel l in' s Food
Trace.
n
Benger's Food
1.2 "
n
n
Allenbury's No.3
1.0
0.92 "
Moseley's Food
Neaves' Food
"
1.0 "
Some of these foods are recommended to be made
with milk (Mellin 's,Benger's,Neaves!);others are
intended to replace milk (Ailenbury's No.1,Horlick's),
and are usually dried preparations of cow's milk with
modifications.
The ollowing analyses are published. by James
Knight (Rep.of Conference on Infantile Mortality);the
foods were made with a milk having the following
;composition:

Specific Gravity
Proteid
Fat
Lactose

1032
3.6
4.0
5.37
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Neaves' Food.- Basis is oat fiour.Free starch

present.

Proteid. .Fat . Carbohydrate.

82.03
12.10 0.86
Dry Food
5.40 0.78 0.005
With water
The directions given for use with milk are vagge
in character.
BPnper's_Food.- Wheaten flour pancreatised. Free
starch contains 48- per cent.soltbl e matter.
Prepared:Milk l,Water 2)
Dry Food.

2.19
12.48%
Proteid
1.8%
0.86%
Fat
6.2%
76.919
Carbohydrate
with malt added.
flour
A
biscuit
Frame's Foot.Prepared
Dry.
(Milk 1,Water 2)
4.5%
19.86%
Proteid
1.19
Trace.
Fat
14.49%
Carbohydrate 76.54%
Mellin's Food.- Starch reduced almost to pure
dextrine.For an infant of the age of three months,it is
directed to use three level teaspoonfuls of food to eight
tablespoonfuls of milk and water.
Made up for 3 Months.
Dry.
1.63
Prn+.ai ris
10.01
1.22
Fat
0.08
5.36
78.86
Carbohydrate
Allenbury's Foods.- No. 2 contains milknand deposits
fat on standing.Two- thirds of the food consists of carbohydrates - viz., milk -sugar i,and milk-sugar and
dextrine 9 %.
Made up.
Dry Food.
1.71
9.86%
Proteids(nitrogen)
2.4 9,
Fat
15.04%
11.46%
68.85%
Carbohydrates
Allenbury's No 1 is a dried modified milk;
and the same firm's No 3 is a malted food containing
.

starch.

Patent foods are unable to replace cow's milk by
approximating more closely to human milk: fo r they are
generally defieient in fat,and often contain an excess
of carbohydrate - principally free starch,which.,in the
earl3y months,the infant is unable to digest.Th.ey
frequently do not possess the antiscorbutic element.
They are nearly always troublesome to make, and expensive to buy;and it is difficult to see what real advantage they possess:for,if carbohydrate were required in
Ithe food,it is easily supplied by oatmeal or barley Ijelly.They are,however,of some use in emergencies especially during the summer, if it is difficult to get
pure and clean milk, or if diarrhoea is prevalent.Their
prof omged use is dangerous to growing infants - the
more so as,at first,there may be gain in weight,and no
untoward symptoms appear for some months.
This point is emphasised by G. Still (Practitioner,
1904) ,who argues,as a general principle, that the unsuitability of a particular food is not proved by the fact
that it is taken well and produces no ill effects ;for
it may be many months before bad symptoms,such as
rickets or scurvy,appear.
¡

.
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As the onset of rickets is so insidious,and as
many months may elapse before symptoms pointing to the
disturbance of the osseous system draws attention to
the presence of the disease,this delay in the appearance of ill effects, due to starchy diet, should be
always kept in view when the feeding of an infant is
considered.
Keller (Berl .klin.Woch.. ,Sept .3,1906) gives the
same warning,and states that,th.ougi symptoms may be
slow in appearing,when once evident, they are very serious Q- especially if dryness of skin,muecular rigidity,
difficulty of free movement,weakness of the heart,and
anorexia be present.
Starch -fed children have a low/resisting -power to
disease:th.ey recover slowly,and rapidly succomb to
infectious disorders or to intoxications.Fven with a
rosy colour and no digestive disturbance,a child may
have its constitution undermined by improper feeding
with starch food.The weight of the child may be no real
index of its vitality or progress ;and,therefore,the
condition of the skin and its muscular system should be
noted with the utmost vigilance.
The part carbohydrates play in the production of
rickets is not quite clear.The child,nourished on an
excess of carbohydrates,is easily affected by digestive
disorders,and its power of resistance is low.Disorders
of malnutrition,once initiated,afe not easily shaken
off,and rickets may then develop.It has been shown that
any disturbance of the food -ratios affects adversely
the organism;and,if one is defieient or in excess,the
other elements are not so advantageously dealt with or
assimilated.
It has been suggested that though rickets is freq
uently due to deficiency of fat in the food,it may be
also caused by a food that has a sufficiency of fat, the
assimilation of this element,however,being interfered
with by an excess of carbobydrate.An excess of carbohydrate,solubie or insoluble,will interfere with the
proper assimilation of the fat, and, therefore,a diet,
poor in fat but sufficient to prevent malnutrition,will,
in the presence of carbohydrates,be too weak - the
child suffering from malnutrition and rickets (Still,
Practitioner,1904) .If rickets is caused by a deficiency
of fat in the diet,it is probable that,in the case of
an infant from six to seven months of age,a mixture with
1.5 per cent.of fat will not be sufficient to prevent
its appearance,and that 2.5 per cent.woul d prove insufficient if the carbohydrate in the food is excessive.
The three great elements of the food, - proteid,
fat,and carbohydrate,- are intimately associated with
one another;in seeking
the etiology,and the
on which the treatment of rickets can best be conducted,
it must be remembered that,th..ough the main evidence

for

lines

points to deficiency or defective assimilation of

faf4.rt

the diet,the proteid has an important part to play in
the child's nutrition. ;and that excess of carbohydrate

may interfere seriously with,or hamper,the proper
absorption of the other elements - even though the
amounts were deemed sufficiently safe for nourishment,

growtTand the prevention of the disease.

RN7TTS OF NI7, .- In addition to the elements
proteid,fat,and carbohy drate,as well as salts and
lecithin, the milk of all manuals also contains a number
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not
able
of ferments - the true value of which we are
at present to estimate.
The stomach. of the newborn child is deficient in
digestive fernents,and probably also in ferments called
trophozymoses,which may be supplied in the moth.eris
milk.Unless these are present,the child cannot digest
or assimilate its food,and finally transform it into
cell tissue.These ferments possess some special biochemical acti on, wh.i ch is probably rendered inert when
the milk is boiled,in order to render it sterile.All
animals do not possess the same ferments;but,with special foods or by feeding them with the ferments absent
in a particular species,the missing_ varieties can be
made to appear.
It has been shown by Concetti's assistants (Arch.
de 15.6d.des Enfants,March,1902) that human milk contains
ferments which. are absent from,or only slightly present
in,the milk of the cow or goat,and that $tesdl.isation
destroys any ferment that may be present.The ferments
present in Inman milk are not peculiar to it, and can be
made to appear in the milk of the cow by appropriate
feeding.
Spolverini (Arch-de Ned.des Enf.,1901) fed goats
and cows on a germinating barley:he then found amylolyti c and hydrating ferments in the milk, wh.i ch were not
present normally,but which are always present in human
mil4c.The same author (Rev.d'Hyg.des .Dial des Enf.,1902)
gives the following classification of the ferments of
milk:
A. Ferments of Elimination.
B. Ferments of Secretion.
(1) Trvpsin Ferment.- Active in goat,dog,and
cow,less active in woman and ass.
(2) Pelstj Ferment.- Less active than (1)
(3) Anwlolvtie Ferment.- Never found in cows
or goats;a;.vrays found in woman and dog s,where it is
highly active.
(4) Rvdrating Ferment.- Transforms salol into
carbolic acid and salicylic acid.Always present in
woman and dog;not found in cow's milk.
(5) Lipase .- A fat -splitting ferment;present
in all milks.
(6)Oxydase.- Very active in cowsoand goats;
scarcely noticeable in woman.
(7) Clvcolytic Ferment.- Present in all
animals in varying degrees of activity.
Milk must therefore ne considered,not merely as a
mixture of nutritious chemical substances,but also as
containing active bio- chemical elements,which perform
their function in the building -up of the organism.
During the last few years,owing to the great
difficulty in obtaining relaible and (pure cow's milk
and the dangers associated with milk that is impure or
tainted in slight degree,many people have resorted to
the use of sterilised milk;and the methof has been
adopted by nearly all municipal depóts for distribution
to the poor.
The advantages of this form of feeding are doubtftál:
for the spores of the most virulent microbes are not
thereby destroyed,though probably the useful varieties
.

the "tame microbes" (Lauder Brunton,- Lancet,Nov. ,1906
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are rendered inert,ana the milk damaged.Furthermore,
there is always the risk that the child fed on sterilised milk throughout will fail in development,and also
show symptoms of scurvy. Cheadle (Artif.Feeding,p.75)
remarks that such sterilised- milk -fed children eventually lose firmness of flesh and vigour, and do not thrive
into rdbustness.The process impairs the value of the
nitrogenous element and the antiscorbutic property.The
boiling probably also destroys the ferment.
It is not quite clear of the use of sterilised milk
can cause rickets;and on this subj ec* there is considerable difference of opinion.The original view of German
observers (Maller,Bohn,Hirschsprung,and Senator - 1859
- 1873) ,that scurvy was an acute form of ric]Fets, is now
generally abandoned. Although rickets and scurvy are
often found together in the same child, the symptoms
are quite distinot;and there are also marked differences
in the treatment to be adopted.
The main feature of scorbutis is the tendency to

subperiosteal haemorrhage, subcutaneous extravasations,
spongy gums,and haematuria.It is a haemorrhagic disease,
and this does not also apply to rickets.The alteration
and correction of the diet produces a slow and gradual
improvement in a child suffering with rickets,and the
administration of antiscnrbutic remedies produces no
!chanäe;but,in the case of scurvy, i:C fresh vegetables
or fruit- juices are added to the food, then there is an
immediate and rapid recovery from the disease (C.
Allbutt,- Syst.of Med.,Vol.v).The occurrence of the two
diseases at the same time is due to the fact that the
foods given are sterilised,or patent farinaceous foods,
which lack the antiscorbutic element, and also are
deficient in fat,proteid,and phosphates.
"It is possible that the periosteal activity and
the vascularity of young growing bone may also be a
factor in the meeting of scurvy and rickets (C. Allbutt,loc. cit.) .Though it is doubtful whether sterilised
milk can produce, de novo, rickets, it is possible that a
child,nourished on an inert food lacking the digestive
'ferments and enzymes present in fresh milk,wi1l grow
up less resistant to the various catarrhs,and rickets
appear as a sequel to these disorders and chronic
'malnutrition.If,in addition,the milk is deficient in
fat and proteid,the tendency for the child
to devel'opm rickets will be considerably increased.
At a meeting of the British Medical Association,
held in Manchester in 1902,Jules Comby,of Paris,held
that modified artificial milks were responsible for the
'production of anaemia,rickets,and infantile scurvy;and
he appears to have noticed that these diseases,especiallly
scurvy,are observed in those countries where modified
milk is most used. In America,where modified and
'sterilised milks and foods are largely ueed,these
diseases are very prevalent.
E. M. Sill (Med.pec.,Dec.,1902) observed,at a
dispensary,179 consecutive cases fed,for periods
varying from three to eighteen months,on carefully
modified milk prepared in a laboratd y - all bottles
used for the food being carefully sterilised. For nine
months of the year the milk was pasteurised,and during
the summer months was sterilised.In 97 per cent of the
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cases there were unmistakeable signs of rickets or
scurvy,most of the cases being rickets,or a combination
of rickets and scurvy - the one merging into the other.
The aut''or regards the pasteuridation of the milk as
the cause of these conditions found in children.
Though scorbutus and rickets are frequently associated,Holt (Dis.of Children) does not consider that
they are really connected,nor does he regard them as
different forms of the same disease. The American
Pediatric Society (ibid.) endeavoured to trace the
association between rickets and scurvy.Out of 340 cases,
it was found that in 152 - or 45 per cent.- rickets
was present.In 50 of the patients,rìckets antedated the
appearance of scurvy.
In an article on "Harlow's Disease ", É. Ausset
Mtd. de Nord,Jan. ,1903) concludes that:
( L'Écho
(1) Barlow's disease is a haemorrba is form of
-rac hi ti s

.

That all children with Barlow's disease are
rachitical,with or without bony deformity.
(3) That the coexistence of Barlow's disease and
rachitis would indicate a similar 'etiological fadtor.
The same author (Ibid.,May,1902) records his
observations in 682 cases( 456 bottle- fed,59 breast- and
bottle- fed,and 167 breast- fed),and states that it is an
exaggerated view to hold that sterilised milk can cause
rachitis,but that it is the wrong and injudicious
feeding which actually causes the disease. A breast -fed
baby becomes rachitic is bad hygienic principles cause
prolonged di>restive disturbances.He considers sterilised milk of great value,and in wealthy families
preferablb to a wet -nurse. The establishment of milk
statio.is,where the milk is dispensed carefully and
where mothers are advised how to accurately administer
the same,will help,he believes,to diminish the cases
of rickets.
Variot (La Tribune Méd.,1902) has come to the
conclusion that, - aside from mothers milk,which nothing
can perfectly replace,- the use of sterilised milk is
almost as safe as a wet- nurse.There are so many possible
objections to a wet -nurse that he advises steriliised
milk for a normal infant,and reserves the wet -nurse as
a last resort, in cases elm whibh the child does not
thrive on other treatment.
The writer has made inquiries concerr1ing the
babies attending the municipal depots of Liverpool.So
far as the Medical Officer of Health is able to observe,
the use of sterilised milk does not cause rickets.Dr.
Mussen,Assistant Medical Officer,has seen no case of
genuine rickets than could be attributed to the use of
sterilised milk sent out by the Corporation.He has seen
a few cases of slight scurvy;and it is doubtful whether
the number which arise in this way is not :less than
under any other method of feeding.The sterilised milk
helps to prevent the summer diarrhoea, and therefore is
safer in hot weather than any other form of food.
Beyond a suspicion that sterilised milk - especially
if its use is very prolonged - may cause the disease,
the conclusion is that sterilisation,in itself,is not
a cause of rickets .Nevertheless,sterilisation has
great drawbacks,and it is well known as pointed out by
Daniloff (Rus.Vrat.,Vol.ii,7),who made 175 analyses of
sterilised milk,that the prolonged employment of that
liquid as an infant's food lowers, or completely
(2)

'
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deranges,metabolism - throwing an extra strain on the
organism, and thus paving the way for a host of ailments.
The nutrition of the system is inadequately maintained,
and the frequent result, theref ore, is constitutional
disease.

Though we cannot definitely state that sterilised
milk can cause rickets,it is possible that feeding on
a milk deprived of its vitality,its ferments,and its
energy will lower the system and predispose to this
disease .If three children were selected,- a breast -fed
baby,one artificially fed with fresh cow's milk,and
another fed with sterilised milk,- the last case
(assuming all healthy at the commencement) would suffer
most in nutrition,and probably develop scurvy,if not
also rickets.
It is therefore advisable in discussing the etiology of rickets to include in the inquiry the use of
sterilised milk and sterile patent foods,though the
dangers of either will be largely increased if they
prove deficient also in the important elements fat
and proteid.
A food to nourish an infant should be fresh and
free from dangerous or;anisms;and the vital principles
(the ferments) also should be unimpaircd.These are
present in the ideal form in breast milk,and if,
unfortunately, cow's milk must be used, every endeavour
should be made to obtain,if possible, clean milk,which
does not require to be sterilised or cooked in any
way that will injure the vital ferments.
CONCLUSIONS.- Though we are compelled to recognise
the fact thathe faulty nutrition of the infant is the
great underlying cause of rickets,- as new facts arise
pointing to the great differences between human and
cow's milk,- it becomes more evident that it is unwise,
®iherally speaking,to point to one element in the
food as the sole or principal factor in the production,
of the disease.
Test -tube experiments will not supply the answer
to the vexed question of the cause of rickets :for
reactions of substances,in vitro,may not be the same
as in the living stomach. It is also doubtful is
experiments on animals help much further to elucidate
the mystery:for animals and human beings may react quite
differently to similar agents.
We know little of the chemical nature of human
milk, or how it differs from the milk of the cow or
other mammals.We are aware that the proteid elements,
;casein and serum alhumin,differ,by nature and by proportion,in the milk of the woman and the cow;we recognise that the fats differ, the milk of the cow being
relatively rich in fatty acids,whereas the woman's
milk is poor in these substances;we also are aware that
both contain milk -sugar and salts in varying proportions;but we cannot yet explain the vital principles
hidden in the human milk,be they ferments,enzymes,or
antibodies,which render human milk,taken into the
blood of an infant,a life- protecting fluid,while the
milk of the cow or other mammal may become a poison,
under certain conditions,as lethal as the germs of
cholera,typhoid,or diphtheria.It is even necessary to
condider the food of the infant from a biological and

30

physiological,as well as from a chemical,standpoint,
keeping clearly in mind the principles that the nutriment is intended to act as a food,but also to develop
the alimentary tract,- so that,as the digestive
secretions of the child's stomach and intestines are
gradually created and brought into use, they may act
chemically upon the milk and retain it for lengthening
periods in the storaach, thereby preventing its being
passed too quickly into the inWetines.Gradually,by
this process the stomach is enabled to fit itself,
anatomically and physiologically,for the food of the
adult when the period of infancy is passed.The human
milk retains the same composition throughout lactation,
but is changed by the action of the developing gastric
secretions into forms requiring slight,moderate, or
complete gastric digestion - until at last the animal
i4bl.e to digest and assimilate the food of the mother,
and can be considered physiologically separate from the
parent.
There is not so much danger in def/iciency of one
element as in the distutbaáteif of the ratio of all the
important elements of nutrition - the proteids, the
fats,and the carbohydrates.
Rickets is caused by a food,usually deficient in
quality,though the quantity may be ample to support
life in the infant, and even enable it to gain
.considerable weight. At the mother's breast,the child
gets a milk,in which the proteids,the fat,and carbohydrate keep a fairly constant ratio.Towards the end
of lactation,in pregnancy occurring during suckling,ot
in an ill -nourished mother,the proteids fall to the
vanishing- point;a.nd,even though the fat has varied
little,malnutrition and rickets may be lit up in the
child.
If cow's milk be the food, it may be supplied
deficient in fat,or this element may be so excessive
that it hinders the absorption of the proteid.Digestive
disorders are set up;and, though. the child may be fairly
well -nourished, it may gradually waste and show symptoms
of rickets.
The excess of sugar in condensed milk,together with
the deficiency of fat, once more supplies an ill -balanced
scale of nutriment, tending to the production of
flahbiness,debility,and the rachitic dyscrasia.
And,worst of ali, the patent farinaceous foods,:rill in carbobydrates,soluble and insoluble,and
frequently supplying excess of starch,which in itself
is an unnatural food for infants,- hinder the absorpt'ion of an adequate quantity of fat by the infant,'which,
slowly but surely drifts into a rickety condition, although for many months it may be plump and well nourished, and suffering; from no apparent disorder of

digestion.

Therefore, though giving due weight to the theory
that the deficiency of fat strongly tends to the
production of rickets,the writer is of the opinion that
no one element of the food should be unduly considered
to the exclusion of the others .Proteids,fat,carbohydrates,and,in some lesser de^'ree,the salts are so
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intimately associated,that any disturbance of the
balance inevitably causes digestive disturbance,
malnutrition,and frequently rickets.
In the present state of our knowledge it is not
easy to state why,at ane time an infant should develop
marasmus,and at another time rickets or scorbutus.
Possibly marasmus,scorbutus,and rickets are in some
way related;and the special disease is determined by
different agents - microbic,scorbutic,and toxic conveyed in the food,or at work in the system.
The possible causation of rickets by the presence
of toxins,together with the lack of antitoxins in the
child's blood (which nature intended to be supplied in
the maternal milk) has been suggested in another
section. These toxins would supply an irritant circulating in the blood,and cause the disturbances of various
organs which are made more evident in the lesions of the
osseous system.Cold would lower vitality,and allow the
toxins more play;and lack of sunlight and fresh air
would reduce the vitality of the infant.But it seems
more probable that the toxin is not derived from a
germ,but from some poison in the milk which the infant
is able to resist with its own antitoxins,if fed on its
natural food.If this be so, it seems almost impossible
to artificially construct a food which will contain
all the properties of maternal milk,or can be used with
safety for any lengthened period.
Chalmers Watson's Observations.
Chalmers Watson (I,ancet,Dec.18,1906)publishes
the result of some interesting experiments on young
rats,whose parents,before and during gestation,were fed
on an excessive meat diet.The female rats in question
were fed,for some weeks or months prtbor to pregnancy
and during lactati on, on a diet of ox flesh;and their
young,after weaning,were kept upon the same diet.One
hundred meat -fed rats,in age varying from one day to
three months,were used in these experiments.Control
animals were fed on a bread- and skim -milk diet.
Post -mortem examination showed,macroscopically,
(1) a general softeners of the osseous system - this
condition being uniformly present in all meat -fed rats,
and accentuated as they advanced in age; (2) A darker
!colour of the lung bones,especially the ribs,due to
increased vascularity of the tissue.Durin the second
month,curvature of the spine and long bones occurred;
and there were also lordosis,bendinr* of the ribs at
their angles,and curving of the limbs in lesser degree.
The curving of the bones was often associated with
enlargement ae the costo- chondral junction.In about 15,
per cent.of the cases,small white nodules were observed
in the ribsmstanding out as pale bead -like prominences
in the substance of the dark bone of the rib.These
proved,on section,to consist chiefly of cartilage. In
pronounced cases, the changes were similar to those seen
in advanced cases of rickets in the human subj ect.This,
however,ìs not confirmed when a microscmpic examination
is made:for,though it is seen that ossification is delayed and imperfect, involving enchondral and periosteal,
bone- formation,the minute structure of the epiphyses
is
even thou ,h the animal showed pronounced
rat noris`l changes in the skeleton.The bony trabeculae
-
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are thin;there is a great increase in the size of the
medullary cavity;and the bone -marrow (in meat -fed rats
of six weeks and upwards) showed a great excess of fat.
There was often a great increase in the number of thin walled tessels, which were full of corpuscles (red) in
the medullary spaces.The white nodules observed in the

ribs consisted of cartilage cells, derived from the
periosteum,which at the periphery are being transformed
into bone.
The results of these experiments at first suggest
a.
condition of rachitis,- the delayed and imperfect
ossification,the increased vascularity,the increase of
the red blood -corpuscles in the medullary spaces,and
the nodules of cartilage in the ribs resemble this
disease in infants;but that some other condition than
rickets is present is proved by the normal appearance
of the epiphyseal lines of the bones.
The findings in these experiments - especially the
microscopic details - make one venture to doubt the
reliability of GuSrin's assertion,that he produced
rickets in animals by feeding then on a diet of rAtur,
meat;and also to speculate whether the conditior\was
similar to the disease developed in rats kept on the
excessive meat -diet.
Chalmers Watson further alludes to the very
interesting casevin which a tuberculous mother,treated
Successfully with large quantities of raw meat,marries,
and,while continuing the excessive meat- diet,in eighteen
Months has a child. The infant was bottle -fed until it
was a year old,and then unaccountably fails,and developed a condition of anaerrnia.It, was treated with meat juice,but this only made matters worse,a.nd finally the
child died. During life Chalmers Watson noted that the
child's symptoms resembled those found in the meat -fed
rats;and a post -mortem examination of the tissues especially of the radius - showed conditions identical
with those present in the fibs of the animals.The case
shows how profoundly the genea health and the feeding
of the mother may influence the child,both in utero and
after birth.
It seems probable that,by observing the diet of the
parents both before and during gestation,new light may
be thrown on the diseases of infancy;and this should be
always be borne in mind when considering the etiology of
rickets. The matter will be again referred to when
discussing the prophylaxis of the disease.

DEFICIENCY OF LIME SALTS.
As the most evident are in
e skelatal system of
a child affected with rinkets,special attention has been
given by many observers to the pathological lesions of
the bones,in the hope of finding a clue to the casual
agent of the disease. It was early known that there
was a poverty of mineral constituents,principally cite to
a deficiency of lime salts;and it was therefore assumed
that the lack of these elements,either through deprivation or through some want of assimilation,would cause the
development of rickets in an infant.Most rickety children are overfed,and,on unsuitable foods-they ptobably
take in a sufficient quantity of phosphate of lime,which
they are unable to assimilate readily,owin; to some
disturbance of function set up by disorders of digestion.
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ures of the bones ¡but he did not produce true rickets.
Prmbabiy some form of osteoporosis was induced in
these birds.
Friedleben repeated the experiments of Chossat,and
was also unable to cause true rickets,though the bones
of the animals became very frarile;but Voit claims to
have produced rickets by this means.
Baginsky, from actual experimentation, cb(ncluded
that the elimination of the lime from the food especially if lactic acid is present - will cause this
disease.
Wegner, of Berl in, showed (1871) that if ,while
administering doses of phosphorus to young animals,lirne
salts were withheld, there arose an affection of the
bones exactly like rickets;and he supposed that the
phosphorus acted as a stimulant to the ossifying tissue.
The theory,that rickets is due to a deficiency of
lime salts,is very much weakened by certain facts - in
effect as follows:
(1) Though cow's milk is six times riaber in lime
salts than humn milk,breast -fed infants rare] y suffer
from rickets :wh.ilst,amongst infants artificially fed
and taking cow's milk in some form or other,the disease
is very cor!mon.Still,it is possible that the infant is
unable to use effectively the lime salts in the cow's
milk:for the calcium salts are intimately associated
with albumin of the casein,and it is this element that
the infant finds difficult to digest and often rejects
as tough curds.
(2) In limestone districts,where the water may be
impregnated with lime salts, the children are freoluently
rickety (C. Allbutt,- System of Med.,Vola114);444
the addition of lime -water to the di e taryApreven t the
occurrence of the disease.
It was formerly stated that the common occurrences
of rickets in the children of the city of Glasgow was
due to the want of lime in the water of Loch Katrine;
but,although this water is shown to be almost of the
distilled variety,the tendency now is for the disease
to disappear (Scott,- Phys.Deteroiation Rep.).All the
witnesses at the Commission on Physical Deterioration
( Greenwood ,Ashby,Scott,Vincent,Cameron)
refused to
'subscribe to the theory that the want of lime in water
can cause rickets.
Sir L. Ormsby was inclined to believe that,in
cities with a water - supply containing little lime,
deformities of the limbs are much more prevalent :yet,
there is very little lime in the water-supply of Dublin,
and rickets is by no means a common disease.
Sir C. Cameron mentions that in Dublin,which is
supplied with a water possessed of only two degrees of
hardness,it was predicted that the children would be
extraordinarily rach.itic;but one does not often see
rickety children in that city.Our author believes that
this is because there is very little hand- feeding
practised by the populace.
It seems evident,therefore,that the amount of
lime in the drinkin -water has practically no bearing
on the presence of rickets in any locality.
'.
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(3) The administration of lime salts alone,

medicine containing preparations of lime, seldom
influences or cures the disease.
phosph(4) Farinaceous foods are rich in lime and
preparatthese
with
fed
oric acid (tuff) :yet, children
ions - especially of milk is excluded - are very liable
to rickets.
(5) Rickety changes,increased vascularity,and proliferation of cartilage have been met with in normal
calcified bone.As uncalcified cartilage consists largely
of lime,marked proliferation would seem impossible
without a proper supply of that substance (Keating).
(6) Even though no alteration is made in the diet,
a child may spontaneously recover from rickets.
There may be a sufficient supply of lime,bu.t
a defect in its assimi7 ation.Pommer held that, though
sufficient lime was ingested,it was not absorbed,owing
to the diminished alkalinity of the blood;but Sweltzner
has shown that the alkalinity of the blood is not
diminished in rickets.
It seems much more probable that,if the lime salts
are assimilated in an insufficient amount,the loss is
to be accounted for by the inability to digest the
casein of the milk;but this fails to explain the occurrence of rickets mn a purely farinaceous diet.
Kassowitz regards rickets as a chronic inflammation
starting in the bone -forming tissues,and compares the
inflammatory process to interstitial keratitis,or to
interstitial inflammation of the liver produced by
phosphorus.He does not consider the poverty If line salts
in bones to be peculiar to rickets:for it is to be seen
in every form of inflammatory osteoportsis,- and affirms
that of more importance is the intense vascularity of
the tissues engaged in the formation of bone,which he
regards as the initial and principal sign of rachitic
disease. He endeavoured to discover is an artificial
congestion of the limb would lead to rickets:he arplìed
an Esmarch's bandage to the limb for several hours a
day,and repeated this process daily for several weeks.
An examination of the bones showed that the increased
flow of blood had prevented the deposition of new bone,
and also had distre ed borie already formed;and he
observed that there was a proliferation of the cartilage as found in rickets.From this he argues that a
hyperaemia of the bone produces poverty of the inorganic
constituents,and that an inflammatory process in the
bones is the cause of the deficiency of the lime salts
always noticed in rickets.
The ffect of a diet poor in lime salts has been
studied by Miwa and Stoltzner,who fed a puppy,six weeks'
old,for fifty -five days on a diet of raw horse -flesh,
fat,and distilled water.After three or four weeks, there
developed typical symptoms of rickets - enlargement of
the epiphyses,rachitic rosary,and curvature of the long
bones;but the anatomical changes suggested rather
osteoportsis than rickets.
This experiment was repeated by Reimers and Bayer
(Centralbl.f. inn. Med. ,Sept.30,p.953;Med.Rev.,Vol.ix, p.
101),who fed puppies,about ten weeks old,on a diet of
horse -flesh pork,veal,horse- fat,and distilled water.On
the eighth cay,the animals were indisposed to move;and
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this condition gradually incfeased,while
movement occasioned cries of pain. The gait was waddling,
the fore -limbs assumed the shape of an "0 ",and the hind
limbs that of an "X ".The lower end of the radius and
ulna were enlarged. After continuing the experiment for
thirty -one days,the animals were killed. There was a
considerable accumulation of fat, the muscles were
unaffected,a rickety rosary was present,and there was
enlargement of the epiphyses of the long bones.The long
bones,wh.en dried and macerated,proved unusually light,
with a rough and porous surface.They floated in water,
whereas the bones of the dog in normal condition will
sink.On longitudinal section,the compact substance was
found to be exceedingly narrow, and the meshes of spongy
tissue correspondingly wide. The growing cartilage was
wider than normal,and in parts there were indications
of periosteal changes.The adjacent uncalcified bony
layer showed no signs of proliferation,and the process
was essentially one of osteoporosis. A puppy with
spontaneous rickets was killed for the purpose of
comparison. The macroscopic and microscopic appearances
showed chiefly proliferation of the osteoid tissue,and
were distinct from changes due to a deficiency of lime
salts.0ur authors conclude that deficiency of lime is
not the only factor in the production of true rickets,
and suggest that the other factor is heredity:for, if
both parents have been rickety, the offspring specially
-iliable to the disease.They also point out that some
children seem more predisposed the rickets than others,,
and these,though they are brought up on the breast, do
not always escape the disease.As a rule,predisposed
children do not become rickety unless artificially fed.'',
It is possible that the changes found in these puppies'
'represented an early stage of rickets, whi ch, if the
diet had been continued,might have been followed by
proliferation of osteoid tissue. This view is supported
by the fact that cases of typical rickets in man, in which
the changes in the uncalcified layer of osseous tissue
were sl.ight,and much less marked than those in the
cartilages and periosteum.
Chalmers Watson, we have s een, has shown that feed in? young rats upon an excessive raw -meat diet produced
'a disease in these animals characterised by softening
and curvature of the bones,and,in 15 per cent.of the
cases,white nodules in the bony parts of the ribs.
Microscopic examination of the epiphyses proved that
the condition was not one of rickets,although the
naked -eye appearances were very similar to this disease.
At the PatholoTical Society of London, on December 18,
some criticism (Lancet,Dec.29,p.l779) was passed on
these experiments,which inclined to show that the
results were due,iiot so much to the excessive meat :dìet,as to a deficiency or interference with the
,absorption of lime salts.
This view was taken byuDr.E.Sprigg,uaho considered
that the specimens and slides shown by Dr.Watson
exhibited similar changes in the tissues to those
described by various observers as resulting from a diet
deficient in lime. He referred to the experiments of
Voit,Seeman and Baginsky who fed young dogs on flesh,
fat,and distilled water.The animals showed no change
for a time,putting on weight;but they
became gradually
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weak,mentally slow, and
vascularity,irregularity
increased
osseous tissue were
of the cartilage cells at the epiphyses, the formation
of imperfect osteoid tissue,ancl diminution of the
inorganic matter.The deformities produced by a diet
deficient in lime were less marked than in large animals.
Dr.Hale White also doubted that excess of meat in
the dietary was the sole cause ff this condition in the
rats:for animals who were purely carnivorous were never
so affecjed,not did the Eskimo,who was a pure meat -eater,
Watson,
etuf-+'r from this disease described by Chalmers
from
of
lime
the
absence
He agreed with Dr.Sprigg that
the
of
changes
the diet was the probable explanation
produced in the bones of these animals.
The conclusion to be drawn from these experiments
of Chalmers Watson is twofold in character:
(1) That,though experiments in animals are very
unreliable for comparison with the human infanta diet
excesei.ve in meat,and deficient in lime salts is productive of a disease marked by softening of the bones,
increased vascularity of osteoid tissue,and debility, comparal_le to the condition set up by other workers,
including Gu6rin, and described as rickets.
(2) That,though the macroscopic appearance evidences by the .pending of the bones and the increased

vascularity - is indistinguishable from rachitic
disease,the microscopic examination of the epiphyses
clearly proves that the condition is not one of true
rickets.
These results, when comrared with those of Reimers
and Baye , suggest that the disease usually produced in
.animals, fed on a meAt -diet, is more closely allied to
osteoporosis than to rickets.

LACTIC ACID.
If a bone is subjected to the action of an acid,
it becomes softened and deprived of its lime salts;and
it was therefore inferred that there might be some
acid,acting on theO' bony tissues,which was the active
agent in the causation of rickets.And.as rickets is
generally associated with considerable disorder of the
',digestive system,it was further supposed that the acid
ay work and causing the disorder was most likely to be
lactic acid set free by the fermentation anfdecomposition of food in an unhealthy stomach,which is always
disordered and frequently also dilated (Coniby)
Heitzmann and Monti were the chief upholders of
this theoay;and the latter authority considers that
the association of the secretion of lactic acid, together
with a diminution of hydrochloric acid of the gastric
juice,will serve to explain the cause of rickets. The
view held by Heitzmann was that lactic acid stimulated
excessive growth by irritating the young ossifying
tissues, thus causing the manufacture of premature bone;
but others have suggested that the lactic acid combined
with the lime salts and carried them away in solution,
and thus an insmfficiency was suppllied to the osseous
system.But the presence of lactic acid in the bones has
never been demonstrated,although it has been found in
the urine.Queltzer (1883) examined the urine of rickety
children,but found no excess of lime or of phosphoric
.

acid (Keating).
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on a diet deficient in lime.This
rickets,witha condition of bronchial and alimentary
catarrh.
Korsakow repeated these experiments upon dogs,
but Ai th negative results.
Spellmann injected a rabbit with 10 c.c.'of a 1 in
200 solution of lactic acid,and for a period extending
over a month and a half;but he was unable to produce
rickety changes in the bones.
The theory, t tat lactic acid causes the deficiency
of lime salts in the bones and a rachitic outcome
weakened by the following
thereof
(1) Some chil:dren,even though fed on starchy food,
have no disorders of digestion which would favour a
production of lactic acid,but digest the starch well,
and grow fat upon it:yet, in the end, they develop
rickets. According to Cheadle (Artif.Feeding),who has
made repeated observations,the rickets can be cured,
although the child is still fed on the farinaceous food,
if certain elements in which it is deficient - generally
fat and proteid - are added to the diet.
(2) Even if lactic acid did not exist in the blood,
it ought to be neutralised by the alkali present ;and
therefore the starchy element would not be directly
harmful.
(3) Anirnals,fed on a diet which does not lead to
the production of lactic acid,may develop rickets.
Guerin fed young animals on meat, deprivin!r, them of
mother's milk,and they developed rickets.Successive
litters of lion -cubs at the Zoological Gardens,London,
fed on tïhugh fibrous meat and bones so hard that their
teeth could not make any impression on them,became
weak and rickety: they ultimately died of exhaustion.
In both these experiments there would be a deficiency
of fat and proteìd;but there was no element in the
food that would be likely to produce an excess of lacti c acid in the-stomach.
The lactic -acid theory is not well supported by
any experiments or facts;and it is not seriously
considered at the present time as explaining the
production of rickets.Indeed,Barlow and Bury (Keating's
Ency.of the Diseases of Children) cannot conceive the
possibility of any acid being carried in the blood to
dissolve out the lime from the bones;and it is
advisable,therefore,to seek for the cause
rickets
in some other direction.

is

additional facts:

DIMINUTION OF GASTRIC HYDROCHLORIC ACID.
Monti, though regarding thempresence of lactic
acid in the stomach as causative of rickets,believes
that its action is much increa ed when the amount of
hydrochloric acid in thatortaniminished,which is of
frequent occurrence in children suffering from rickets;
in every case he found a history of gastric disorder.
Zweifel also lays stress on the diminished amount of
hydrochloric acid present in the stomachs of rickety

clildren,and
shows that the production of that
caerlical depends

on the amount of stdium chloride taken
with the food. He observed that the nursing mothers of
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frequently suffered from rickets.
Dr. Shaw (Arch.Ped.,1903),for the past ten years,
influenced by this statement,has added salt to the
food of every infant,and believes that this has diminished the number of cases of rickets.
In connection with this theory it is of interest
to note that P. Nob6court and S. Vilry (Rev.mens.des
Mal.des Enf.,1904) find that the addition of sodium
chloride to the food of infanta has a favourable influence on body- weight,and that small amounts - from four
to five grains daily - rive the best results. The most
marked benefit was derived in the case of premature
infants,as well as in those of very low weight.
PHOSPHA'T'E OF POTASH.
Delcourt (1899) maintained that he was able to
produce rickets by the administration of phosphate of
potash,and obtained positive results in the case of
dogs fed on this compound.
Spellmann,however,fed rabbits and a pig,for nearly
a month,on phosphate of potash,and also injected the
drug subcutaneously into a young: rabbit;but in no case
was he successful;and examination,post- mortem, of the
bones showed no evidence of rachitis.
None of the chemical theories satisfactorily
explain the reason for the hyperplasia of the ¿rowing
end of the rachitic bone;and this is probably a more
important matter than the absence of lime salts in the
tissue. At the same time they fail to account for the
deficiency of organic matter;and it does not seem
probable that any chemical theory will offer sufficient
explanation of the cause of rickets.
Barlow and Judson Berry (loc.cit.) support the
theory,advanced by Kassowitz,that tlbe changes in the
bones are due to some inflammatory reaction - probably
the result of a direct irritation in the young; ossifying
tissue, which would react readily to an injurious infiuence,and thus produce the rachitic dyscrasia. This
suggests that there may be bacteria or their toxins
circulating in the blood,which,by their irritative
action,set up inflammatory reaction in young bone,
delaying ossification,and thus light up a suitbble
condition for rachitis to develop its train of symptoms
and malevolent systemic manifestations.

CKIMATF AND SU}1L GHT
The geographical distribution of the disease is of
some considerable interest;and it may be stated that
rickets is of world -wide distribution,but,nevertheless,
much. more prevalent in cold damp countries - more
especially where there is lack of sunlight during the
II

.

long winter months. It is favourably influenced,and
tends to disappear,wherever there is dryness,sunlight,
and plenty of warmth.
It is more frequent in the temperate zones,more
particularly in certain parts of Europe and North America;it is common in England,France,Germany,Holland,
and Northern Italy,and to a large extent is a disease
of all the great modern cities and manufacturing
towns.It is also found in the large towns of Australia,
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and has even been net with in the bush (Muskett)
According to Paien,rickets is almost unknown in the
extreme north ,Greenland,Iceland,N0rTay,and Denmark;
possibly because in all these countries fat will figure
in the food,as it is required for heat- production.
The disease is very rare in China,Japan,Greece,
Algiers, and Turkey; it is practically unknown in the
tropics,or,possibly because of the mildness of the
syrnptoms,it remains unrecognised.It is very rare in
mountainous districts,or at high altitudes - especially
if the soil is dry.
It affects all races equaily,though a cold climate
and a cold environment have a strong influence in
predisposing to or producing the disease.In 18811ít was
scarcely known in America,but now, in the great cities
of that continent,no race is exempt from the disease.
In New York and Philadelphia, the greatest susceptibility
appears to be amongst the Italians and neFroes ;and the
worst cases are almost invariably observed amongst these
nationalities (Holt) .It is not,however, confined to these
two races (Koplik).The Italians suffer very severely,
and,with them,even breast -fed babies become liable to
the disease.
These two southern races bear badly the transplantation from the warm semitropical countries to more
temperate cl im.es, and suffer severely from the confined
life of the northern cities:for they are obliged to live
in dark cellars or tenemented houses,where there is
little sunshine,and they miss the genial warmth and the
Open -air life of their native lands.Their dietetic
customs remain unaltered:invariably they continue to
partake of the food that is customary in their own
Icountries,and on which they do not there develop the
disease,- so that the prevalence of rickets in these
two races,under new conditions of life,is not so much
due to improper food as to the lack of warmth,sunlight,'
and fresh air. There may,however,be some racial peculiar ity,which tends to make them specially susceptible to
rickets .In the Southern States, ri ck ets is not cordon
amongst the negroes,because they are able to enjoy
plenty of fresh air and sunlight;and probably, too, they
lead more open -air lives,and have houses which are
better ventilated by constantly open windows. In Maine
coast towns, the children are able to have plenty of air'
and sunlight;and,although many are badly fed,and often
by artificial means,rickets is but rarely seen in this
part of America.The disease is considerably modified
by ciimate;and,in semitropical countries,may appear in
a form, so altered and modified that the true nature of
the affection may be entirely overlooked. In New York,
deformities are late in appearing;and cases which show
slight symptoms, - such as fretfulness,perspiration
about the head,cvi shout any gross deformity of the bones, May pass unnoticed
not be recognised as manifestat
á.ons of the rachi ti c dyscrasia. As a result of an
examination of the children in the New York Infant
Asylum,Lewis Smith discovered that one case in nine
showed signs of rachitis.
Mild forms of rickets are not infrequent in Australia (Muskett) ,hut,being modified by the semitropical
climate, the bony deformities are rare.
.
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that the absence of deformities is due to the fact that,
in a semitropical climate, the children require less
animal fat and proteid in their food,as the starchy
elements satisfy the requirements of the system,,_nd the
bony structures are not so injuriously affected as in
colder climes.
Rickets is more often seen amongst the children of
the poor;hut the rich are not exempt from the disease.
Scurvy is a more common disease than rickets amongst the
well- to- do,owing to improper feeding with food deficient
in the antiscorbutie element.
Goodhart states that 50 per cent.of the children
attending the hospitals in London Suffer from rickets;
and Barlow and Bury (Loc.cit.) give the following
statistics of the hospital patients in the large cities
of Europe:
30 per cent.
London
30
"
Prague
30
"
Manchester
80
"
"(Kassowitz)
Vienna
Under 3 years of age.
Kassowitz (loc.cit.) doubts the accuracy of these
figures,and believes that if craniotabes and swelling
of the ribs were inciuded,the statistics of the English
towns would be higher.The above -mentioned authors agree
to t'iis,and ,are of the opinion that 50 per cent,of the
children, attending hospital, under two years of age have
rà,oh tic symptoms,which would bring their figures into
agreement with those of Goodhart. Further information
and statistics are supplied by the witnesses examined
by the Physical Deterioration CommìS$ &en.
Dr. Eicholz was of opinion that children suffer
from rickets more acutely,if not more generally,in the
North of England than in the south;and in the north
there is a greater proportion of children deformed than
in the metropolis.The employment of the mothers partly
accounts for the greater prevalence of rickets;but the
true cause is phor and unsuitable food.
Dr.Hall, of Leeds (quoted by Dr.Young) ,Hinds 50 per
cent.of rickets in a poor school,8 per cent.in a good class school,and only 7 per cent.in a poor Jewish
Sohool.He examined 2335 board -school children,and found
that half of the children were rachitic,and more than
half had had teeth.He gives the Leeds average as 15 -20 %.
Dr.Scott believes that rickets is diminishing in
Glasgow,where it was formerly so prevalent that this
city was regarded as the "home of osteotomies ";but Dr.
Vincent,in his evidence,is inclined to doubt the
accuracy of this statement.
Dr.Greenwood finds rickets very prevalent in
Sheffield,and the number of deformed people something
terrible.He does not consider that the disease is due
to the mothers working in the factories.
Dr. Young does not find rickets so prevalent in
Liverpool as in some of the other towns:he attributes
this to the fact tat there is not so much overcrowding,
and to the better feeding of the people .He does not find
it much amongst the alien population who are a fairly good class, and mainly Poles and Germans .He finds more
cases in Manchester than in Leeds,where there is more
overcrowding of the inhabitants.In Mancheeter,in 1903,
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there were 901 infants and children,out-- Patients,
suffering from rickets in early sta<*es;and 539 children
over 3 - 4 years of age had such deformities as knock knee and bow -legs (Ashby)
Hutchinson is inclined to believe that there is
more rickets in Edinburgh than in London;but, jud inä
by the records of Sir William Jenner and his own present
observations,he is of the opinion that the disease is
not on the increase.
In Roston,Morse states that 80 per cent.of infants
attending the dispensaries showed signs of rickets.
In Russia, 95 per cent.of infants have rickets in
a slight de ;ree,and 35 per cent.are more severely
affected (Jank_owsky)
In Norway,Johannessen put the number of children
with rickets,attending his clinic,at 32 per cent.He
considers that the disease is most common from April to
June,and less frequent in November and December.
.
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Most writers agree that rickets is much more
frequently seen in the winter than in the summer months;
but it is difficult to be accurate with hospital patients, for, as a -rule, the attendances are far greater
during the colder season.
Kassowìtz notes that there are more cases of rickets in the winter, and that the type of the disease is
more severe during the colder weather.
Rickets is more common in the winter because of
the long periods of cold, with dark and sunless days,
during which time the children are kept indoors especially in the homes of the poor ;whe -re the fear of
the open window is profound,they suffer from constant
impure air and inadequate ventilation.By these means
the general_ tone and nutrition of the children is
lowered: they suffer from frequent catarrhs of the
'bronchi or gastro- intestinal tract,anl thus the way is
paved for the onset of ri.cl<.ets.A deficient supply of
oxygen seems to be an important agent in the production
of rickets;and it has even been suggested that imperfect
oxidation of the blood - due to bronchial catarrh or
collapse of the lungs - is the cause of the disease.
Edlefsen ( Deut.Aert.Zeit.,1901,1902),from an
examination of the children &ñ the
ini cs of Kiel and
Hamburg, considers that the fact, that the number of
cases reported in the first half-year increases steadily
and reaches its maximum bet\'een the sixth and ninth
month,.iustifies the theory that the disease is favoured
by the winter climate, and also supports the carbonic acid theory,because of the frequency during these months
'of diseases of the respiratory tract .Cases that are not
explained by this cause he refers to the possibility of
an infection.
Rickets is a common disease of the cities, the
great manufacturing and industrial centres of Europe
and America,where people live crowded together,and true
domesticity is almost forgotten:for the wife most often
is not engaged with homely duties,but goes out all day
to work in the factories to gain more wanes,putting aside
all maternal duties,hoarding out the unfortunate infant,
or placing it in a creche,until_ her day's toil is done,
so that it is seldom fed on the breast,but with
bottles
of inferior cow's milk or unsuitable patent
foods .The
.
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people live crowded together,the houses
attended to,and generally of very inferior constructionf'
and hygienic arrangements.
Rickets is a product of covilisation.It is less
the
common in the villages than in the tocwns,becau.se
and,
infants are more generally nursed at the breast,
even if the homes are scarcely any better, they are
amongst better surroundings, the air is purer, and there
is more out -door life,o so that the growing children
develop an increased poTer of resistance which will
help to render them less susceptible to bad influences,
and,even if artificially fed,they do not fall so readily
victims to dïlsease.Lack of fresh air,sunshine,and
unhygienic surroundings,if nOt actual causes,undoubted ly strongly predispose to rickets.
Cheadle (Artif.Feeding) does not regard any as
essential factors in the production of rickets,because
he finds that children brought up in good homes, .with
excellent sanitary conditions as regçrds air,light,
cleanliness and warmth, still suffer from the disease.
He strongly maintains that these factors only degrade
nutrition,and asserts that he had never seen a child
develop ri ckets in the most unhealthy surroundings, if
properly fed and free from dietetic disturbances.
Morse examined 318 dispensary babies in Roston,
and concluded,after a careful study of nationality and
food, that they had only one influence in common
producing rickets, the same being unhygienic surround ings.It has previously been remarked that the principal
apparent cause of rickets amongst the negroes and Italof sunlight,
American towns
probably
coupled with deficient ventilation,thoumh it is possible
that the real reason is some degradation of nutrition.
The infant is very susceptible to cold: chills
lower its vitality,and quickly cause disorders of the
digestive tract or catarrh of the respiratory organs.
The lower limbs are often bare,and especially amongst
the children of the poor.If no napkins are worn, the winds
blow up and strike the abdomen,which is frequently
affected by the evil influences of chill and damp.The
child spends a considerable time crawling about the
floors,where cold air freely circulates in strong
currents, cartying also many impurities from dust and
d6bris,e so that there is the double danger of chill
and infection always present.The soles of the feet are
particularly sensitive to cold and damp;and for this
reason Angel Money describes them as external kidneys..
Cold may easily cause impairment of health;and rickets
may follow in the wake of malnutrition,or the lower
vitality thus engendered.The coldness of the climate,
the lack of out -door life,and the constant breathing of
impure air appear to be the causes that diminish the
resisting -power in the negroes and Italian races of
America,and induce a special susceptibility to rickets
in their infants.
A deficient supply of oxygen is an important
factor in the production of rickets;a.nd it has been
suggested that imperfect oxidation of the blood,due to
bronchial catarrh or collapse of the lungs,is the real
cause of the disease .Excess of carbonic acid gas in
the air has been advanced also as the cause of rickets.
Kassowitz (Deut.Aert.Zeit.,1903,No.3) considers
that inhaled organic matter (reichstoffe),cuowd-poisons,
and products of organic decomposition are the chief
.
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and their more favourable course,if present,in the
country and high altitudes.The ammoniacal decomposition
of urine furnishes such a causative agent, in which
atmosphere children always acquire rickets in a specially
severe form.
Sir T. Barlow and Judson Berry (Keati ni s Ency
admit the influence of oversuckling,premature weaning,
and unsuitable feeding in producinc rickets,but consider that more attention should be paid to two other
agents - viz., (1) bad air,and (2) the insufficient
covering of the infant's limbs,as illustrated by the
period of shortening and the mistaken idea of the process of hardening,which need only be mentioned to be
condemned.
'
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SYPHILIS.
In 1881,M. Parrot advanced the theory that rickets
was only a varied form of syphilis,and regarded the
osteophytic and spongioid tissue as a common property
of both diseases.He prefers not to regard rickets as a
pathological entity,but simply as a modification of
syphilitic osseous disease,and writes that "it is an
old confusion to consider that it is rickets which
absorbs the syphilitic alterations of the bone,but on
the contrary that Ophil is in its immense process
includes (englobe) rachitis" (Trans.Path.Soc.,Vol.xxx) .
He notes two characteristic lesions of the membranous
bones,which he classifies under (1) atrophy,and (2) the
production of new tissue.
These conclusions of Parrot are not generally
accepted at the present day; the two diseases are regarded
as distinct conditions,having some symptbnes common to
both;and it is admitted that syphilis may modify rickets.
The fundamental difference between the two diseases is
very great :for rickets is a cartilage- producer,whereas
syphilis is the great producer of bone.
It does not follow that,because an infant is
syphilitic, it will also suffer from rachitis;but, oaring
to the debility and the cachectic condition so often

produced by congenital syphilis,it often contracts
rickets as a secondary complication of the constitutional disease.The stigmata,the cicatrices of the buttocks.,
the lingual desquamation,the natiform skull,and the
eroded teeth may be met with in syphilitic and non syohilitic children.Hereditary syphilis appears earlier
than rickets,and is often a disease of intra- uterine
life.In syphilis there is generally a history of
previous miscarriages:as a rule,the firstborn is affect ed,though,if the mother is under treatment, the dicta ase
may only appear in the second child of bar family.
Rickets,as a rule,appears in the last children of a
!fam.ily,when the mother's blood is poor,and when she has
been exhausted by pregnancies rapidly following one
another,or by lactation during the rrestation of another
child.Syphilis is common to rich and poor:rickets is
found most often amongst the children of the poor.
Syphilis responds to treatment by mercury,and some
authorities aver that this drug in a case of rickets is
dangerous .Non -syphilitic parents may beget rachitic
children,while those with syphilis may produce healthy
progeny.The lesions of rickets tend to disappear after
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Syphilitic children rarely present the spón?y tissue
peculiar to rickets,and rachitic bones seldom show the
osteophytes so characteristic of syphilis.
Two signs are common to rickets and syphilis craniota.bes of the skull and fibrois enlargement of the
spleen:it seems probable that they are not found in a
rachitic child unless syphilis is also present. Many
authorities believe that craniotabes is always of
syphilitic origin.
Barlow and Lees (Trans.Path.Soc.,Vol.xxxii) investigated 100 cases.No less than 71 showed a marked degree
of craniotabes,30 only showed it in a slight degree;and
the investigators decided that the presence of syphilis
was conclusively proved in 47 cases. Out of the 47
syphilitic cases,12 had slight and 35 marked craniotabes.
Occasionally craniotabes seemed to be the last relic
of a vanishing syphilitic dyscrasia.
Elsásser,who first described the condition,had
noticed that craniotabes is apt to recur in two or more
children of the same family;and Barlow and Lees verify
this observation.They also observed it in a healthy
well- suckled infant,and cite a case to show that it is
not simply a condition of marasmus.They conclude that
syphilis is by far the most important factor in the
causation of craniotabes.After tabulating rickety
symptoms associated with craniotabes,they endeavoured to
define the relationship of one to the other by taking
53 cases between two and nineteen months of. age:
11 cases exclusively breast -fed - no rickets.
1 case almost exclusively breast -fed - rickets
almost nil.
14 cases partly suckled, partly fed - 9 had rickets.
9 cases suckled for part of a month or not at
all - S showed commencing rickets'.
They conclude that if craniotabes and enlargement
of the spleen are removed from the category of rickety
symptoms,there is no proof that syphilis,per se,is a
cause of rickets.With reference to craniotabes,they
consider that:
(1) It is not common to pure rickets.
(2) It is not at all special to rickets.
(3) It is very common in congenital syphilis.
Dr.Gee has suggested that,if the rickets of the
puppy and of the infant is the same disease, it would be'.
a very great stumbling -block to the syphilitic theóry
of Parrot.

F

It has been asserted that tubercle has been rarely
found in a rachitic child;but the statement must be
accepted with some reservation.
Eustace Smith doubts the diathetic character of
rickets,and remarks that "it never occurs in children,
in whom the tubercular deposition is well- marked:
Holt does not consider that there is sufficient
ground for believing that rickets exerts any protective'
action against tuberculosis,but that it is more probable
that the thoracic deformity may be a predisposing cause
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of the disease.
Sir William Jehner stated that rickets does not
exclude tubercïe;but a table,prepared for him by Dr.
Edwards ( Trans.Path.Soc.,Vol.xxx),showed that the
children of phthisical parents were less liable than
those of non-phthisical parents to become rachi ti cal
Ritter v. Rittershain proved that a large proportion of the fathers of rohitic children were tuberculous.
It seems probable that rickets exerts no protective
influence against tubercle;and, therefore,a chili of
.

feeble nutrition,with sunken chest and patches of collapse and emphysema in its lungs,readily affected by
catarrh,bronchitis,or pneumonia,ought to fall a victim
more easily to tubercular disease,and be a nidus for
infection by its special bacillus.

MALARIA.
The symptoms of this disease are sometimes very
indefinite - in infants,rirors ber hg replaced by a
condition of pallor,drowsiness,general cyanosis and
prostration (Holt).
This general marasmic condition of the child, coupled with enlargement of the spleen,may cause it to be
mistaken for rachitis,with w]iich,however,it has no
association whatever.
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The disturbance of the young growing osseous tissue
is comparable to the process of inflammatory reaction;
and,because of its intensity and the mariner in which
it rapidly affects the various parts of the body
besides the bones,it has often been suspected that some
organism may be at work in the production of the

rachitical dyscrasia.
The hyperaemia and the vascu1arityof the bones
suggest that there is a toxin in the body which. the
blood is trying to overcome;and,therefore,many
authorities consider that rickets is produced by the
absorption of toxins from an unhealthy alimentary
canal. There is a prodromal stage in rickets marked by
indefinite symptoms of gastro- intestinal disturbance,
dyspepsia,constipation (Jacobi),diarrhoea,general
mal.nutrition,and debilifty.It may re that the special
symptoms of rickets,- the sweating,n scular weakness,
osseous lesions,l.aryngismus,tetany,and convulsions, are the result of di fferent, but allied, toxins (Ashby,Ency.Med.) .This would more readily supply a reasonable
explanation for different parts of the body being
affected at varying ti-rciees:_for,in. one case,gastric
symptoms may be predominant,in another,bebility with
';great muscular wekkness;whilst other cases point to
slight or profound disturbances of the nervous system, as evidenced,in slight degree,by sweating; of the head
and restlessness at night,or,in graver forms,by tetany,
laryngismus,or convulsions. Such. varied symptoms are
more easily explained if it is assumed that various
toxins,with different selective actions,are circulating
in the blood;and the irritation of a certain organ of
the body depends upon the nature of the toxin absorbed.
Nëvertheless,the result of investigations in this direction are neither satisfactory or.convincing.
Mircoli examined the bones of rickety children,and
found various pyopenic organisms - mainly streptococci
.and staphylococci - in the marrow;but the same
organisms have been found in healthy bones,and inoculations with cultures of staphylococci and their toxins
have failed to produce rickets.
Murpurgo claims to have discovered a specific
organisn,a diplococcus,with. which he infected young
rats and caused typical. rickets;but other workers have
been unable to confirm his experiments.
Spellman endeavoured to isolate a specific organ -,
ism from the intestines of rickety infants;but his
experiments met with no success As diarrhoea is a
frequent symptom of rickets,he tried the injection of
an extract of the diarrb.oeal stools of rickety infants
into twenty -one rab,,its and one cat;but in only one
animal - a rabbit - was he able to cause any symptoms
of rickets.
Kassowitz does not regard with any favour the
then ry that an intestinal toxaemia
is the cause of
-
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rickets,Lecause intestinal troubles are more common in
the summer,and rickets is a disease of the winter
months. This objection loses very much in weight,when
it is remembered that the onset of rickets is so slow
and insidious that it can hardly be possible to affirm
that the disease did not really slowly incubate during
the summer months,when the various forms of gastroenteritis were more prevalent,and that the real symptoms
of rickets only developed many months after the
intestinal toxaemia had done the harm. Our author
himself apparently refutes his own bb1ection:for he
points out (Deut.Aert.Zeit.,1902,No.3) that rickets
does not flare up suddenly,as infectious diseases
frequently do;and he further remarks that the beginning
of the disease lies much farther back than the winter
months,and must be sought for before birth,or in the
first months of life.He has never seen cases in which
an uncomplicated rickets suddenly appeared with
febrile disturbances,and showing fever during the course
of the disease.
Other experiments have been made with bacilli,
but no positive results have been obtai. ned:anirnals
were fed with the colon bacillus,or their toxins were
injected into their circulation; the toxins of the
bacillus pyocyaneus have also been used in a similar
manner,but with negative results in all cases. It is
conceivable that it is not possib]e to cause rickets
in a healthy animal,but that some disorder of the
intestinal tract must be present to ensure the development of this disease.
Edlefsen ( Deut. Aert .Zeit.,xxii,xxiv,1901;viii,ix,
11902) ,who believes that many of the cases of rickets
are accounted for by cold and probably carbonic -acid
poisoning,suggests that the infectious- theory would
account for the repeated appearance of rickets in certain dwellings - particularly in those in which other
sources of thection,- such as polyarthritis,pneu.monia,
and cerebro- spinal meningitis,- are found.It seems more
probable,bbwever, to the writer that the infection would
supply an illness induced by microbes present in the
bad air,drainage,or defective hygienic appointments, and this,by leading to malnutrition in the child,would
predispose to rickets.
We are not yet aware of the true nature of the
disorders produced in the infant fed by artificial
means,or of the toxins that may be absorbed into its
system.It is impossible to form accurate conclusions
from the experiments upon animals:for similar conditions,
acting upon a child or an aninmal,may not give similar
resuits.The effect of drugs on the human infant and on
a rabbit may be very diverse;and, therefore, con,].itions
causing rickets in a child may not be equally effective
in the case of a lower animal.
Spellman subj edted various naimals to similar
'conditions which produce rickets in an infant - e. g.,
bad air,poor lipht,and inferior food:all died from
gastro -intestinal disease within a few months,but none
slimmed any signs of rickets.
When we get a clearer conception of the chemistry
and the biological nature and the differences of the
human milk as compared with that of nibusrAmammals,we
may be in a position to discover a true toxin circulating in the blood of a rickety child.
.
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fat,carbohydrates,and salts;and all attempts at
preparing an artificial milk were governed by the idea
that the percentage composition of the modified milk
should correspond,in all particulars,as closely to
maternal milk as possiUe It was presumed, therefore,
that dilution of proteid,with increase of fat and
sugar,v,hen dealing with the milk of the cow,would
produce a mixture almost identical with mother's milk.
La.ter,it was found that the proteids of all milks
diff_ered,the reaction to rennet and acidOproducing
curds of different nature and consistency,- some tough
and leathery,and others light and flocculent.The chemical character of the proteids contained in the curd was
also found to vary in the different species of mammal s
Milk is to be regarded as living fluid,- passing
from the mother to the child,in order to assist in its
nutrition and. development,- which. contains all the
elements 1iecessary for growth, together with various
ferments and protective agents, the nature of which we
are only able to speculate about until our knowledge of
them is more certain than at present.The differences in
milk are not so much chemical and nutritive as
physiological.
Though separated from its mother at birth,a child
should still be considered a part of the parent until
it arrives at the age of wéning.It should derive sustenance from the body of the mother, and should not be
regarded as a separate individual until it is able to
digest the food suitable for an adult animal "Fhysical
separation takes place at birth,physiological separation
at weaving" (Chapin).
The human infant is the most helpless of mammals,
the higher brainjoentree are immature,and,unliken the
young of many other animals,it is unable to walk or
feed itself. Yet,unfortunately, it is the mammal most
often deprived of its true maternal sustenance. and fed
on compounds badly adapted to its undeveloped stomach.
From the physiological standpoint,an artificially-fed
baby is an immature child,and only the milk of its own
mother is adapted to its digestive tract.Any milk,oth.er
than human milk,may prove a veritable poison.
The real difficulty that arises,in the feeding of
infants on cow's milk,is that the digestive tract of the
calf and the infant differ, and that physiologically
cow's milk is only suitable for the stomach of the
calf,and mother's milk for the stomach of the infant.
This also applied.,more or less,to the milk of other
mammals.
Dilution of cow's milk,so- called humanising,- the
addition of lime- water,alkalies,citrate of soda, or
dextrinised gruels,- will not convert cow's into
mother's milk, trough it may modify the action of the
gastric ,juice upon the curd.
The development of the calf is more rapid than
that of the human infant: a calf doubles its weight in
forty -seven days,whilst an infant requires one hundred
.
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and eighty days. The milk of the cow contains
cent.of proteid to assist in the rapid rrrowth,whereas
child
the maternal miik,because the development of the
proceeds more slowly, contains only 1 per cent.of the
proteid element. The calf,even when a few hours old,is
auíle to chew the cud,and thus further digest it;the
unfortunate newborn infant,nurtured on cow's milk,has
not this advantage,- and so the solid tough curds must
remain in the stomach,or be passed on until dieestion
thereof is accomplished.
Nature did not intend the infant to take any food,
except breat- milk,urtil the digestive tract is fully
formed;and the maternal milk assists in the proper
development of its stomach,and supplies the digestive
juices to deal with the inrrested milk.An artificia]lyfed baby starts badly handicapped in the race for life,
as it has to deal with a food -substance intended for
another bnfmaì,- so that the result may be a defective
functional development of its alimentary tract,with
constant irritation of the deliacte tissues leading to
chronic indigestion and malnutrition.Toxins,foreign to
the infant,may be formed by the cow's milk,or by the
artificially- prepared foods;arid the peithelium of the
alimentary canal,aamaged by chronic catarrh,may allow
these to pass into the blood,and by their irritant
action on the ti ssues, set up inflammatvey reaction,
thereby producing the disease of rickets. The milk of
the cow may be poisonous in the case of the infant.
During the course of certain diseases,- such. as
typhoid, tetanus, diphtheria, - the blood of animals and
mankind produces antitoxins to enable them to fight
successfully the toxins introduced by the bacteria
present in the system.Each disease gives rise to the
production of the special antitoxin,which will react
against the special toxin then present in the body.It
is not a disease of microbic origin alone that is able
to cause th &s peculiar reaction of the body leading to
the production of antotoxins,in order to fight successfully the toxins circulating in the blood.
Cow's milk,when injected into an animal,is able to
produce in the serum of that animal the power to brim;
about a precipitate when added to fresh cow's milk;but
this does not occur if the serum of the inflected animal
is mixed with the milk of the mare or woman. In the
same way,if thelera bacilli,a bacterial -free filtrate
of typhoid or spermatozoa are injected into a guineapig, the serum of that animal will give a similar
reaction.The serum only agglutinates with the injection
employed ,bacteria,bacterial.,free filtrate,or spe-rr:atazoa - according to whichever has been used in the
experiment.Therefore,the injection of milk,spermatazoa,
bacteria,of their toxins produces a similar reaction in
the serum of mammals,- and thus the inference is that
the milk of the cow, the spermatazoa, or the bacterial
toxins can all the classed as poisons,under certain
conditions,of the organism.Intravenous injections of
cow's milk are able to lower the leucocyte -count in
the blood;and,if the injections are often repaated,will
cause the death. of the animal.The albumin of one animal
will act as a ppison to any other animal;and all these
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if milk or errs*- albumin,previóusly digested,are now
injected into an animal, t1iayiare no longer able to
cause the appearance of antitoxins in the blood.The
proteid of the cow must be digested,or converted into
human proteid,before it can be used with safety as a
food by the infant.The epithelium of the gastro- intestinai canal has the special power cf being able to deal
with the albumins of different animals;but all other
cells of the body can only use with safety a proteid of
their own species - all other proteids acting as poisons.
It is therefore evident that,whereas the infant
suckling at its mother's breast is able to assimilate
without change the human proteid taken into its stomach,
the infant,artificially fed upon cow's milk,is first
obliged to transform the proteid of the cow into the
human proteid before it can safely pass out of the
sptornach into the circulation.This means that,in a
rudimentary condition and with intestinal cells poorly
developed,an alimentary canal is called upon to perform
extra work at each meal taken by the infant;and,with
the ever- present danger added,that any any failure of
its functions may lead to the absorption of toxic
substances:for the other cell- tissues will react to the
albumin of the milk of the cow, if unconverted into
human proteid,as if it were a poison.Under ordinary
circumstances,no toxic products ate allowed to pass into
the circulation:for no antibodies are found in the blood;
but,if cow's milk is injected subcutaneously,antitoxins
are always formed.
Exr.eriments of Ehrlich and Salge tend to prove that
the mother is able to pass the antitoxins present in
her milk over to the suckling child,but that the antitoxins of another animal are not thus conveyed.
Moro's investigations (Jahr.f.Kinderh.,Vol.iv,
1902) also support this th.eory.He was unable to find
bactericidal activities in human or cow'
ilk;rut he
ascertained that the blood -serum of breas -fed children
has much greater bactericidal acid haemolytic powers
than that of bottle -fed children.He attributes this to
the presence of alexins in the human milk;and,although
these cannot be demonstrated,he believes that they are
derived from the blood -serum of the mother,and combine
with the casein by the action of cells in the mammary
gland.This,he considers,emphasises the great importance'
of breast- feeding;and he quotes Favorinii's aphorism,
that "a woman is the complete mother of her child only
when she herself suckles it."
The advantages that accrue to a breast -fed infant
are far decper,and more potentr, than those merely
derived from the digestion of a food of definite
chemical composition and of easy digestion.The breasts
fed child is taking a food chemically and biolorrically
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suitable for the development of its Fastro- intestinal
tract,ready for almost immediate assimilation,nonpoisonous to its tissues,and containing the antitoxins
of its mother's body:the bottle -fed infant,brought up
upon cow's milk or on artificial foods,is nourished by
a substance that may have the same chemical elements in
its composition as human milk,but Ath the atoms
differently arranged,anci possessing. a biolon'ical action
intended for use by another animal.It is not readily
assimi].ated,however:for (if a milk) it is intended to
develop the alimentary canal of an animal whose ratio
of growth is more rapid than the human chil.d.It is
poisonous to all cells of the human body, except the
intestine,and,when acted upon by the digestive ferments,
it must first be converted into human proteid before it
can be absorbed with safety into the system.Furthermore,
although possessing antitoxins for its own species,it
is unable to transfer any of them to the ?_.ody of the
human infant. Therefore,an artificially -fed infant is
always being nourished under terrible disadvantages;
and,urless its food and hygienic surroundings are very
carefully supervised, i t is liable a t any times-to suffer
from digestive disorders, debility ,and malnutrition.It
is well known that the rickety infant frequently has a
dilated stomach,associated with deficiency of hydrochloric acid.If the stomach is unable to secrete
sufficient hydrochloric aci -ditbe pepsin will not be
liberated,and there will be an interference with.. the
digestion of the rennet -curd.
Previous catarrhs of the stomch and intestines may
have weakened the epith.elium,thereby allowing albuminous productsmunacted upon by digestive ferments - and
therefore poisons - to pass into the circuiati on.These
toxins,possibmy with different selective actions,would
cause irritation of the various organs of the body,and,
by attacking the young and active cartilage and
'periosteum,interfere with the osteogenetic tissues,and
cause defective ossification of the bones.The absorption of toxins from the milk of the cow,possibly as
albumin,may serve to explain the cause of rickets.
The fact that rickets is curable by fresh air,good
hygienic conditions,and the addition of fat and proteid
to the diet,wiïh careful attention to the digestive
tract,does not altogether disprove this theory.For,under
the bettered conditions,the leucocytes of the blood
could deal with the toxins present in the system, the
irritation of the tissues would lessen,and eventually
there would be recovery from the dìsease.The epithelium
of the digestive tract repaired and in healthy condition
is then able to deal with the proteid of the cow,and
convert it into human proteid,- mthereby preventing any
further absorption of toxic material .The food will be
thus assimilatied with repair of damaged tissues,and
growth and devl.opment of the human organism proceed
on normal lines.
Though. this theory is open to mu ^h criti cism, the
writer feels that this is a possible path along which
the true etiology of rickets may be found and studied
in the future.In these days of antitoxic sera,one even
:speculates on the discovery of an antirachitic serum,
though,if mothers could only be taught how wonderful and
valuable their breatt -milk is to the infant and how
irreplaaable,it would not be Necessary to provide any
rti fi c is aids for the healthy development of the
humanc
d_
,
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(Gior.d.R.Accad.d.1 ed.d.Torino;Brit.
Med.Jour. ,Aug4,1901,Epit.) has,for the last seven
years,made experiments on 300 white rats,by infecting
them with material derived from other white rats which
showed signs of rickets or osteomal.acia.The results of
these experiments demonstrate that,if a healthy young*
rat is infected with material derived from a white rat
suffering from osteomalacia of apparently spontaneous
origin, i t frequently develops rickets;but,if an adult
white rat is infected in a similar manner,it develops
osteomalacia.Eickets may be acquired,by healthy young
rats,by simple contact with white rats suffering from
rickets or osteomalacia.Murpurr,o has been unable to
produce oä.teomalacia in a healthy adult rat though.
contact with a rickety young rat.Th.e source of infection is a bacterium of variable virulence,and it is
possible to cultivate it outside the body of the rat.
If the bone is in a condition of active growth,the
organism produces changes in the epiphyseal cartilage
comparable to human rickets;but,at a later stage when
growth in the bones has ceased,it causes softening and
rarefaction of the osseous tissue.
B. Murpu_rgo
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The main pathological condition in rickets may be
summed up in the aphorism of "an exaggerated preparation for ossification,and a diminished accomplishment of
it:

The principal changes in rickets are seen in the
bones, trough all the organs of the body suffer to a
certain extent - the effects of the same,howe7er,not
being so evident.
The changes in the long bones are swelling of the
epiphyses,thickening of the periosteum,decrease in the
lime salts,increase of the medullary tissue,- which is
soft and resembles gooseberry-jelly,- with general
softening; of 'the bones.In the later stages the bones
become bent and distorted,and fracture - es7lecially
greenstick - may occur.As the disease tends to recovery,
there is consolidation and eburnation of the bones,whi h
may finally become much harder than normal.Often the
individual is permanently dwarfed,and the remains of
the disease persist throughout life in the bossed head
and thickened l oints, though frequently recovery may
take place leaving no trace of the disease behind.
The long bones grow in length by the production o
epiphyseosseous material in the cartilage between
bone
benea h
of
and shaft;in thickness,by the production
medullary
the
the inner layer of the periosteum;and
cavity is formed by absorption of the inner layers of
bone.In rickets,all these conditions are perverted:for
there is an exaggerated production of cartilage at the
epiphysis,an excessive growth thrown out under the
periosteum,and the act of ossification is arrested or
imperfectly performed.The inner layers of bone are
absorbed more rapidly than normal,- so the medullary
cavity is large and full of spongy tissue.The bone,

even when formed,is very imperfectly calcified.
The active anent in the growth of a long bone is
the diapliyseal cartilage,which passes through two
intermediate stages, chondroid and spongoid,before
al bone is finally manufactured.It is a layer of hyali e
cartilage which separates the body of the bone from the
head.This thickend,proliferates,and a spongy layer is
formed with fine delicate trabeculae running through
it.Between the diaphysis and the intermediate cartilage
is a layer, the chondroid layer,measuring -- - 2 mm.in
thickness.It consists of primary cartilaginous capsule
in which Ile parallel rows of secondary capsules,separated by layers of granular substance (Rivulations of
Broca) .In these intermediate rivulets the deposition of
lime salts first takes place, then in the primary capsules,and finally the secondary capsules dissolve and
break down,- so that their contents mingle in the primary capsules,and the calcified partitions are absorbed
(Spongioid Layer) .This is proliferated,and ossified;
cartilage -vessies penetrate the layer,canaliculi are
formed,and thus is reached the final stage in the
manufacture of bone.
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that,instead
In rilkets the process is
is
stage
of normal bone being manufactured,the last
interfered with or arrested,and inferior material is
produced.There is overactivity of the proliferating
cells of the cartilage,and,instead of calcification
taking place,the tissues become exceedingly vascular,
with large spaces filled with red jelly -like marrow
instead of normal bone. To the naked -eye there is
';thickening epiphyses of all long bones - especially the
radius and uina.The width of the epiphyses may be
increased one- balf;ancl all the an #les,borders, and sharp
prominences of the bones are rounded off.The bones are
unusually flexible, and bend under the weight of the

perverted; o

body.

GuArin describes four stages:
(1) Effusion and rarefaction.
(2) Deformation with organisation of effused
material.
and
eburnation.
(3) Consolidation
(4) Rarely consumption.
The chondrois layer,wh.ich under normal conditions
2 mm.in thickness,in the rickety bone is as
s
- ch as 4 - 12 mm.thick,and also bluish- *ray,swollen,
arl d spongy in appearance .Ori one side it blends with the
cartilage of the epiphysis,on the other it presents an
irregular and Imitated border.There is excessive actitity of cartilage,the spongiold tissue pushes up in an
irregular manner,and it is difficult to distinguish
spongioid and chondroid tissue .patches of one tissue are
found isolated in the tissue of the other,- so that
calcified areas may be seen in parts which are cartilaginous,and islets of cartilage are found in places where
complete calcification should have occurred.The secondary capsules do not dissolve but calcify,the blood vessels enlarge and anastomose freely,and the interspaces are filled with gelatinous marrow instead of normal
bone.The cartilage may be transformed into inferior
bone.In this spongy bone there is thickening and erosion of the bony trabeculae, th s forming large medullary
spaces filled with blood- vessels and connective tissue.
The medullary spaces are continuous with the channels
of the shaft,and a tissue,spongr and vascular is thus
formed;the areolar tissue is dilated,and full of blood
stained j el.ly,which has been compared to gooseberry j
The medullary canal is also full of a highly vascular
and gelatinous material.
The periosteum passes through. similar stages:the
proliferating layer is formed in excess of requirement
and at the same time there is defective ossification.
The outer fibrous layer of the periosteum is thickened
vascular,and adherent to the roughened bone;the inner
layer,in which the bone is formed,is over active;and
the exudation first forms connective,and afterwards
osseous,tissue.This subperiosteal bone is five or six
times thicker than norrnal;but it is poor, in quality,
spongy,and deficient in lime.The dried bones are porous,
friable,decalcified,and very light in weight,They arse
soft and flexible,bending under the body -weight or
traction of the muscles.The thickening and vascularity
of the periosteum is more marked on the concave side o
-

,
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the bending bone,and it is also more adherent than on
the convexity.The tissues of the bone resemble a sponge
or biscuit; the lime salts are absorbed, and fibrous
tissue takes the place of normal bone.This is Gu6rin's
,stage of deformation and organisation.
In from three to fifteen months, the active proliferation of cartilage and periosteum ceases,the ,one
gradually becomes less vascular,and ossification takes'
place in the normal way.As soon as the rachitis subsides,the bone is in a suitable condition for ossification.
The new tissue beneath the periosteum,and between the
diaphysis and epiphysis,organises and becomes calcified.
Sometimes this ossification occurs so quickly that the
growth of the bone is cut sbort;but the bone now formed
is very dense, and as hard as ivory (eburnati on) . The
bone also tends to become straight,and the nodosities
disappear.This is Guérin's stage of consolidation, with
repair and organisation of destroyed tissue and final
uburnation of the bone.
Occasionally,however,repair does not take place,
and there is no consolidation of the tissue.The bones
then remain fragile and light,with the spongy areolar
tissue -filled with fat.This is the stage of consumption.
Very often the active process ceases when the
child is two and a half years of age, and, i r then
examined,it will be noted that the swelling at the
epiphyses is diminishing,the curvatures,if slight,mav
have disappeared, the headings of the ribs are not
pereeptible to touch,and the bosses of the head have
shrunk.On the other hand,a great deal of the deformities may remain permenent,and the child grow up a
rickety dwarf.
Trousseau emphasizes the fact that the bones of a
rickety skeleton are very light.A rachitic femur,even
after consolidation has taken place,weig'hs less than
normal.The skeleton of a normal child weighs 7 - 8
kilograms,and that of a rickety individual may only
Jwei gh one kilogram.
The bones are soft and flexible,being easily cut
with the knife, and are readily bent or fractured. The
!fresh bone formed is deficient in lime and dibela bones
¡yield less gelatine on boiling (j enner)
.
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In the normal bone there are two- thirds inorganic
matter, and one -third organic matter;but,in rickets,
the proportion is reversed,and there are now one -third
inorganic and two - thirds organic matter.The deficiency
is mainly due to the absorption or removal of phosphat
of lime. The actual proportions are generally stated
.

thus:

Inorganic.
Organic.
Normal
63
37
Rickety
79
21
Kassowitz considers that lack of 1 ime is not due
to absorption,but to a defect in deposi tion of that
substance.
FIAT SO S.
In these bones also is seen the condition of
perverted ossification,delay,atrophy,and byperplasia.
The Skull.- The change observed in connection wits
the skull is very marked,and supplies one of the
characteristic sirrns of the rachitic disease,namely,
II
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to the thickening
the laree bosses or protuberances due
on, and
cati
i
o
ssif.
of
of the bone about the centre
are soft,
bosses
bones.These
zeneraily on t'fle frontal
generally
are
spongy,and exceedinely vascular,and
developed on the outer table of the bone.On section,it
spaces are
is at once noticeable that the trabecular
masses,
spongy
and
large
much increased.The bosses are
this
under
soft,easily indented by the finäer,and
pressure there oozes out freely a discharge of blood
and serum.As a rule, these bosses remain permanently,
and are characteristic reatures of a rickety skull,
though they tend to or "anise,and more rarely are
completely absorbed without leaving a trace behind.

Another cardinal symptom frequently observed is
the patchy thinning of the membranous bones first
In this
described by Elstsser, and named craniotabes
remain
and
thin
condition the margins of the bone are
of the
thinning
membranous;.end in parts there is marked
the
touch,gives
inner table of the skull,which,to the
in
seen
feel and crackle of parchment.It is especially
temporal
the parietals,occipital,and sometimes the
bones.The most characteristic patai.es are usually in
the centre of the bone,and are due to defective
calcification,while in some places the bone consists oßly of membrane.
The Ribs Clavicles .and Spine.- The beadine of the
ribs,or the "rickety rosary "id often the first noticeable
sign of the changes going on in *k the skeleton of a
rachitic in.fant.The rosary consists of nodules which
can be felt at the junction of the costal cartilage and
the bone.The beads have been detected at bitch, and even'
in the foetal skeleton.They are most readily found in
the loner ribs,and are more prominent on the inner
surface of the bone.
The clavicles ate thickened and twisted;and
sometimes there is distortion of the scapulae.
The spine,owing to the lax condition of the muscle's
and ligaments,is curved.The characteristic deformity in
'rickets is kyphosis,most usually in the mid - dorsal
remion,and the curve is more frequent towards the left
than towards the right side of the body (Holt)
The Rickety Pelvis (After Milne Murray).- The
pelvis, supporting the weight of the tr mk, often suffers
severely,ancl the deformity adds considerable difficulty
and danger to child-bearing in adolescent years.
The sacrum sinks down towards the pubis;and,at the
same time,counter- pressure from the acetabula forces
the pubic rami upwards .Consequently, the brim becomes
kidney- shaped.The bones become hard in after- life,and
this shape is permanently maintained.There is partial
rotation of the sacrum upon itseif;the prominence
comes farther forwards,and the coccyx is pushed
backwards As a rule ,the sacral hollow is largely
abolished,and the anterior- posterior diameter at the
outlet is largely increased.The pubic arch is widened,
and the ischia diverge.The backward movement of the
coccyx is sometimes checked by the great sacro- sciatic
ligaments,- so that,whilst the sacrum goes back, the
coccyx is pulled sharply forward.
.

.
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The temporary teeth are late in appearing; they are
poor in structure,and suffer from early decay.The permanent teeth also are often affected by rickets. The
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dehtine appears to be normal;but the enamel shows,in the
parts earlier laid down (the parts nearest the dentine)
defects in calcification,with cavities almost microscopic in extent.
,

The ligaments and muscles are affected by the
general malnutrition of the body.They yield under the
*eight and pressure of the body,and the tension of the
distended inteatchses causes diastasis of the abdominal
recti,and the typical "pot -belly" of rickets is
observed.Microscopically,the striation of the muscles
is blurred and indistinct.

V

i
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Although,at first sight,the chief pathological
changes seem to lie in the bones,on closer investigation it is noticed that nearly all the organs of the
body are affected by rickets.The change in most of the
organs is of the nature of a fibrosis.
BRAIN.
Formerly,the rachitic infant was supposed to have
a larger brain than normal.This,however,is not the case.
The skull,indeed,is increased in size,but this is due
to the thickening of the bones ;the brain, however, so
far as size is concerned, remains unaltered.Some
authorities consider that the brain is smaller than
normal,or,if large,consider it to be due to fibrosis,or
to associated hydrocephalus with the effusion of fluid
into the ventricles.
Jenner alludes to a so- called hypertrophy of the
white matter of the brain - "albuminoid infiltration ".
Gee considers that the brain is dwarfed in
rickets;and a cerebritis has sometimes been observed.
LUNGS.
Owing to the pressure of the shrunken thoracic
walls, those portions of the lungs lying beneath the
lateral furrows are in a condition of collapse,and
those parts of the pulmonary tissue anterior to the
collapse suffer from compensatory emphysema.The area4of
collapse are always very markedly increased if the
child suffers from whooping cough or broncho- pneumonia;
and these affections are particularly liable to prove
fatal in a case of. rickets.
Bronchial catarrh,bronchìtis (acute and chronic),
and broncho -pneumonia are exceedingly common in
rachitic infants.
sToMAp:.
The stomach is frequently dilated ;and there is
generally some evidence of gastro- intestinal. catarrh.

Tom.

The liver is usually depressed downwards,and is
enlarged - though the enlargement may be more apparent
than real ,owing to its altered position and its prominence as an abdominal organ.There may be a condition of
congestion,set up by the defective circulation of the
blood through the lungs and the enfeebled action of the
heart. There is no amyloid degeneration of the
liver.
It has been suggested that some irritant, circuiating in the blood,causes the disease of the liver
and
of the bones.
The depression of the
pushes the apex of
the heart outwards and towards the left.A white
patch
of thickened tissue is formed bn the pericardium,where
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this
it rubs amains t the beading of the ribs In rickets
friction is seen on the left ventricle,whereas the white
patch,caused by the straps of the soldier's knap _pack, is
on the right ventricle.
.

SPLEEN.
enlarged.It suffers from
frequently
spleen
is
The
often increased in
are
the
cells
fibrosis,
a general
earthy salts.Formerly,
of
decrease
a
is
there
number,and
of rickets to be
all
cases
in
supposed
was
the spleen
this
occurs in only
that
now
known
is
enlarged,but it
cases.
of
a small percentage
Sasuchin found that,out of 66 cases,the spleen was
e n.l arPe d in 12 - 15 per cent .The changes consisted of
thickening* of the capsule,proliferation of connective
tissue,arteritis,thickening of the walls of the arteries,
atrophy and obliteration of the Malphigian bodies, and
anaemia of the organ.
The spleen may be increased two and a half times
its natural size (Koplik);but Hutchinson (Diseases of
Children) does not think that the organ is enlarged in
more than 5 per cent.of cases - i. e., an enlargement
sufficient to enable the condition to be felt.
John Cowan and J. Campbell McClure (Brit.Jíour.Dis.
Childn.,Aug.,1906)examined 417 consecutive cases of
rickets,in every stage of the disease at the Royal
Hospital for Sick Children, Glasgow, and only found the
spleen palpable in 17 cases,giving a percentage of 4.07;
and they conclude that the enlargement of the spleen in
rachitis is due not to the disease,but most commonly to
splenic anaemia or congenital syphilis associated with

it.

BLOOD.
The changes in the blood resemble those found in
anaemia,if studied in an ordinary case of rickets. The
red cells are not diminished in number;but some nucleated red corpuscles may be found;and there is a deficiency of haemoglobin.
The haemoglobin -index is from 51 - 75 per cent. In
cases with complications, the blood shows the changes
of secondary anaemias;there is low percentage of haemoglobin,reduction of erythrocytes,some leucocytesis due
to excess of lymphocytes,and slight eosinophilia.
Broadly,it may be stated that the changes in the
blood point to a malnutrition of the blood -forming
organs.
alEPTIT7S AS TIAATEDLEUMILII.
Kassowitz regards the pathology of rickets as
inflammatory, and believes that the primary disturbance
J.ies in the hyperaemia of the ca,rti1_age,periosteum,
marrow,and bone;also that the changes in the viscera
are secondary to this condition.

Glisson attributed rickets to disturbed nutrition'
by arterial blood,and considered the excessive vascularity accounted for the changes in the long bones.
It is probable that there is some irritation, the
exact nature of which is obscure,causing an overgrowth
of the sensitive bone- forming tissue.The deprivation
of lime is a secondary condition,and is not the actual
cause of the rachitic disease. If the irritant acts
suddenly or profoundly,- and thus interferes with the
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process of assimilation,- the disease produced may be
atrophy and not rickets (Keating)
The nature of the irritant is yet to be determined;
it may be caused by decomposing fbod,by microbial agents,
or by some chemical action in the tissues.Rut it seems
certain tks t any injurious influence or depression of
vitality,- such as improper food,damp,or want of
sunlight,- will give rise to a rapid development of the
irritant during infant life.
.
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In the early days of its existence,the human infant
in a very helpless and ill- developed condition, and,
for the first ß.ew weeks of life,has no power of voluntary movement,nor does it possess any will of its own.
Its actions are entirely reflex;it cannot perform any
instinctive movements like the young of other animals;
it is unable to hold up its head,or to walk or feed
itself,until it has had several months of separate
existence. But,during the first year,development takes
place with sufficient steadiñess and regularity to
enable us to mark out definite periods and dates,in
which to expect the appearance of physical and mental
signs indicating growth and increasing vigour of body
and mind.
The infant should be able to hold up its head
between three and four months of age,to sit up between
the ninth and twelfth month or even earlier, to seknd
and walk between the twelfth and eighteenth rnonths,and
to talk - in a more or less babyish fashion - by the
end of the second year.The weight of the child should
show a definite and progressive increase week by week;
it should double the weight registered at birth by the
'fifth month,and. to treble it by the fifteenth month of
its existence.
Two ether signs should be looked for carefully,as
denoting normal progress - viz., the appearance of the
teeth at regular well -known intervals,and the closure
of the anterior fontanelle.
The first tooth should be cut between the sixth
and seventh months,and all the temporary teeth should
be visible by the end of the third year.The anterior
fontanelle usually closes between the eighteenth month
and two years:if it is not closed at two years of age,
the child cannot be in a normal state of health.
Hutchinson aptly alludes to certain of these signs
of development as "milestones ";an_d this name serves to
impress on the memory the importance of knowing that,
a* given dates,a child should have progressed to certain
points along the journey through l.ife.He mentions three
milestones:
(1)The age at which the child cuts its teeth.'
(2)The closure of the anterior fontanelle.
(3)The normal time for the assumption of the
is

-

erect posture.
development are proceeding* rapidly
during the first year,but are easily hampered or set
back by very slight causes.An acute illness,a chill,an
attack of diarrhoea,- lasting perhpas only a single
day,- may cause an infant to lose weight rapidly
prevent it from gaining ground for may weeks.In and

Growth

arid.

the
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retardare
rachitic statea11 processes of development
ed:the teeth appear late and in irregular order, the
anterior fontanelle remains widely patent for a period
often extending over many years;and the assumption of
the erect posture, and. the acts of talking and walking,
are so long postponed that even paralysis or mental
deficiency may be suspected,as causes of the child's
backwardness .The rachitic child is late in reaching all
the milestones aforesaid.
It is of the greatest importance to watch carefully
the child during the first year of its existence,and to
note its development and any deviation from the normal;
its weight and its general muscularity should be noted
week by week;the appearance or non -appearance of the
teeth at regular dates should be watched for;and the
ability of the child to pass the milestones,which
indicate the gradual increase of the muscular and mental
power,must be closely observed as it advances into its
second year.If this is systematically carried out, the

observer can detect readily any retardation of developnent,and, often before actual symptoms appear, will be
axle to recognise the insidious onset of rachitic
disease.
Rickets is a disease that slowly affects the
nutrition of the child,possibly acting as a poison by
gastro- intestinal or other form of intoxication,- so
that the early symptoms may be misleading or slight;and
it is only when the disease begins to show its evil
effects upon the osseous system that its presence can
be definitely recognised.Put,du.ring the first two years
of life, if rickets is present, it is readily seen that
some element is at work interfering with nutrition and
'retarding development.The child does not reach the
,milestones at its normal age,and this should immediately
cause the observer to look for minor symptoms of the
disease.Rachitis must be carefully distinguished from
mere atrophy:fcr these atrophic infants seldom become
rachitic.Many rickety children are big and fat,and
their weight may be above the normal standard.If,however,
the muscles are soft and flabby,the child anaemic,its
digestion frequently disturbed by constipation and
diarrhoea, or if it suffers from repeated colds,bronchial catarrh or bronchi tis, a suspicion that an early
stage of rickets is present may be reasonably entertained.

Though rickets is a disease of slow and insidious
onset,there are no symptoms that can be definitely
ascribed to the disease alone.One of the first signs cf
rachitis is an anaemia present in an otherwise well nourished ind;cnt,a.nd generally there is also a great
enfeeblement of the muscular system.The child is unable
to sit up or to hold its head erect;there is
tendency
for slight curvature of the spine;and,though the legs
are apparently well developed,it does not seem able to
stand,or,if it is able,it soon gives up doing so and
relapses into a lethargic condition.The weakness of the
muscles and the atoni ci ty of the abdominal walls early
leads to a feeble muscular action of the intestines,
and there therefore is little power of peristalsis,
distension of the abdomen,and cons tipatìon.Constipation
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in the early months of life,even in breast -fed infants,
is to be regarded as a possible symptom of rickets.There
may alsojbe symptoms of gastri tis,vorriting,diarrhoea with
foul motions,togeth.er with frequent attàoks of flatulence and colic.Carmichael includes frequent micturition
as an early indication of the rachitic dyscrasia.Tbese
cannot be classed as true prodrorral symiptoms,but they
indicate some disorder of nutrition,ctue to faulty diet,

dold,or bad hygiene.Nevertheless,it is important to lay
stress upon them;but,if neglected,they may merge later
on into rachitic disease.
Other cakises,however.majr show no impairment of the
digestive functions,but suffer from frequent catarrhs
of the bronchi and lun$rs.These attacks may first draw
attention to the general condition of ill- health present;
and all catarrhal affections of the respiratory tract,
during the early months of infancy, should be carefully
tgtat=ed,or guarded against,lest they lead on to malnutrition and rickets at a later date.
In other cases,again, tine first symptoms appear in
the nervous system,and are often ascribed by the family
to worms or teeting.The child may appearaut of sorts,
irritable,peevish,an.d constantly whining,as well as
restless at night;andit may even suffer from convulsions or laryngismus stridulus, th.ough. the latter disease
is not corm ion before the end of the second year. The
restlessness may be very largely set up by flatulence
and indigestion,or it may be that the bones and muscles
ache;but,if there is any acute tenderness,it should
arouse a suspicion of the presence of scurvy.
There is one symptom that may almost be regarded
as a classical one of rickets in the early stage,and
that is profuse sweating of the head and neck at night.
The child. sweats profusely about the head and neck;and
the perspirations of rickets can be distinguished from
those of general debility by the fact that they are
confined to thtse special pIrts of the body,l.eaving the,
trunk and extremities unaffected:whereas,in general
debility,the sweating breaks out aver the entire body.
The skin,being soft,is easily irritated;and there may
be erythema,intertrigo,or crops of miliaria.At the
same time, the child is particularly restless; it consta -.
ntly kicks off the bedclothes,even on the coldest nights.
A rickety infant is notoriously a bad sleeper.During
its restlessness the child rubs the back of its head,
to and fro,on the pil]ow,ana thus wears off the hair
covering the occinut.Tbis bald patch is regarded by many
writers as one of the definite early symptoms of rickets.
In addition to the rolling moverrent,the child may
indulge in head- banging,or it nay bore its head into
the pill ow, in a manner almost suggestive of meningitis
It sometimes sleeps in extraordinary positions,and may,
awake screaming:for,owing to its bad digestion and
irritable nervous system,the rickety infant is a
frequent subject of night- terrors.These symptoms afe
usually noticeable during the fourth to the sixth month,
and are present long before the softening of the bones
or the deformities give warning that the disease has
been in the system for some time,and is malidìng further
progress.
Between the sixth and seventh months the failure
of the lower incisor teeth to appar should warn
the
.
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attendants of the child that possible malnutrition or
retarded development is present,and this danger -signal
should not be disregarded.If,during the next few months,
no teeth appear, or are few in number and cliit in an irregular manner, the diagnosis that the child is rickety
can be made with considerable confidence.fn some cases
the two lower central incisors may be cut at the proper
time, and then no more teeth appear until the child has
long completed its first year.
About the age of six months, spots of softened bone
(craniotabes) may develop on the occipital,frontal,and
parietal bones,but they cannot be regarded as solely
of rachitic ori.gin.Tbey are only referred to at this
they Ind,y be an early symptom; they will be
j uncture, as
more fully when dealing with the other characteristics
of the rachitic skull.
After the early symptoms have continued for some
months, the effects of rachitic disease upon the osseous
system begin to be manifest.The earliest signs apparent
are the beading of the ribs, th.e sinking -in of the
chest wall laterally,and the thickening of the epipliysea1 cartilages of the extremities.
As a ruie,the beading of the ribs closely follows
the prodromal symptoms referred to the digestive,
reppiratory,or nervous systems,and is the first definite
indication of the onset of the stage of deformation.The
beading consists of thickened nodules on each side of
the chest,forming,when viewed col_l.ectively,the characteristic rachitic rosary.At first,the beading can only
be detected by careful palpation with the fingers,but,
with the slow progress of th.e disease,th.e thickened
nodes become more prominent,and can be recognised very
easily with the naked -eye.These beads,or nodes,are the
result of a hyperplasia taking place at the junction
of the ribs with. their cartila ;es.They are best seen on
the lower part of the chest between the fourth and the
ninth ribs.Post -mortem examinations have shown that
the thickening is even greater on the under surface of
the tibs,and they may cause,by presssure on th.e outer
surface of the lungs, small patches of collapse in these
organs.Th.e beading of the ribs has been observed at
three months,though at this arse th.e nodes are seldom
massive;and they have been identified in the infant as
early as one month.,and also found on dissection in a
newborn child.The beads increase in size up to the end
of the second year,and then slowly diminish and disapp -ear.Tbey are rarely found after the arse of five years,
and it is impossib] e,even though rachitic deformities
are permanently present, to detect them in adult life.
The chest wall of the infant being soft,and without
rigidity or elasticity,is sucked in on either side of
the sternum during inspiration,and also by external
atmospheric pressure.The vertical and lateral grooves;
so marked a feature of the rachitic thorax at a later
stage,- begin to make their appearance in the early
months .If much bronchial catarrh. is present, there may be
localised patches of atelectasis and emphysema,the
same being scattered throughout the lungs.
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Another very characteristic and important sign in
early rickets is the thickening of the epiphyseal cart joints.It is
ilages - especially at the wrist and
ossification,
caused by the thickening of the line of
and indicates disturbance of the normal ossifying
cartilaíe.As a rule,the beading of the ribs can be
detected at an earlier stage than the thickening of the
epiphyses.But both phenomena appear,early in the course
of the disease,because rickets attacks the parts of the
bone in which the development is in a state of most
active progress,and it interferes with the formation of
normal osseous tissue.The bulging appearance of the
thickened epiphyses is a marked feature of the diseawe;
and the wrist and ankle j oinjts are generally loose and
flail -like:for their ligaments are weak,flabby,and
easily stretched by the movements or by the weight of
the body.
After the first year the deformities of the skeleton become more a pkrdnt;and these will be considered in
detail under the heading of the more fully -developed
disease.
It is necessary,however,to insist very strongly On
careful attention being paid to these vague and ill defined premonitory symptoms during the first year of
infantile life :for there can be no doubt but that during
this period the rachitic disease is in active progress,
and may then be arrested before it arrives at the stage
of deformation of the bones.Indeed,some authorities
insist that rickets is present at birth,or even during
the antenatal existence of the child;but,even so, careful
watch on the child's development and the correction of
the various catarrhs of the system,may,in a great
measure,prevent the onset of malnutrition an:a rickets.

awe

It is convenient to make a rough classification of
rickets,based on the fact that in some cases one set of
symptoms alone is present,or is so marked that it
predominates over all other signs or symptoms of the

disease:

I.

The Catarrhal Tvpe.- These cases suffer from
repeated attacks of bronchìtis;and then,about the
tenth month or later, the deformities may begin to
appear.
II. The Gastro- intestinal Type.- Cases of this
variety have a tendency to gastritis,enteritis,or
constiTation,follo ved by osseous lesions.
III. The Osseous Type.- No early symptoms are here
present; the child is al' rays healthy and s trong, though
late in developing the power of ':valking.On examination;
characteristic deformities 6f the femora and tibiae are
found to be present,and the brunt of the disease appears
to have fallen ó-n the osseous syste m.
IV .Pseudoc Type .- The child appears to be
healthy,but is unable to stand;the muscles are flabby
and flaccid;and the joints are loose and flail9like.
There are no signs of true paralysis;and the condition
is sometimes known as the "acrobatic form" of rickets.
V. Acute Rickets.- A rapid onset of the disease,
leading to a condition of marasmus and cachexia,has been
described;but,as it is now .generally recognised as scurvy,
it scarcely deserves a place in the classification of
the manifestations of the rachitic dyscrasia.
.
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CLIT:IcAL IITTFRPRFTATIO?' OF APNOP1 ALIT'IFS.
In estimating the development of a rowing infant,
it is advisable to watch carefully three distinct
factors,which give definite information that the health
and progress of the child is prceeding along normal

viz.:
(1)A steady and regular increase in weight.
(2)The proportionate measurements of the
head,thorax,and abdomen.
(3)The rreneraj nutrition and tonicity of the
muscular system.
In ri ckets,rnarked deviation from the normal is
frequently observed;and in the this connection it must
be remembered that increase in weight must not,by
itself,be taken as a true index of health:for a fat and
fla.?:by child,fed on a starchy diet,may apparently be
thriving,- if judged solely by the increase in weight, though the measurements of the body and the flabby
condition of the muscles point to the presence of
disease.
The normal ratio between head, thorax a.nd abdomen
is disturbed when the infant develops rachitic disease.
Botch (Pediatrics) gives the following tabulation
of measurements:
Twelve Months.
Six Months.
Early Weeks.
Inches.
Inches.
Inches.
19
Head
17
194
Thorax
13
17
19
Abdomen
14
18
If the figures of the early weeks are disregarded,
and only the period when rickets may be contracted is
studied,it will be seen that the head,thorax,and
abdomen have almost equal measurements in inches;and
also that the thorax is gradually gaining on the head
and abdomen,until it finally has the greatest circumference .But, on inspecting a rickety child, the observer at
once perceives that the head and abdomen are larger
than normal,and also greater than the thorax,which is
narrow,contracted,and marked by abnormal furrows and
distortions.
HEAD.
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In rickets the large size of the head is often more
apparent than real:for it may not measure more than
that of a healthy ch.ild;but,owing to ti-e narrow and
'contracted thorax,by comparison it looks out of proportion to the rest of the body.
In marked cases of rickets,Holt has found an increase of one or two inches in circumference, which is due
to the increase in thickness of the cranial bones. %jrS,d
The shape of the head is altered,and is characteristic of the disease.The slcull is long in the anteroposterior diameter ( dolio- cephalic) ,and is squat-re and
box -like; the forehead is broad and projecting tOlympian
forehead ") owing to the bulging forward of the
thickened frontal bones .In contrast to the square head,
the face looks small and narrow;but there has also been
some arrest of its bony growth.The vertex of the head is
flattened;and there are well- marked bosses (Parrot's
bosses) on the :occipital and parietal bones.
,
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George Carpenter ( Brit.Jou_r.Childn.Dis.,Vol.i,p.
syph;216) regards these nodes as definite evidence of
ilis,and states that the spleen will be found eblarged
in 50 per cent.of such cases.According to him, "it is
a syphilitic manifestation,prone to arise in rickety
subjects ";and he also affirms (Syphilis of Children in
Everyday Practice)p.72) that rickets is not an essential
factor in the production of Parrot's nodes.
The sutures are widely open,and the edges of the
bones forming their walls are greatly thickened, - so
that a furrow is formed along the line of the sagittal
and frontal sutures,and another at right angles along
the coronal suture.These firrows,together with the
protuberant bosses,give the skull the peculiar "hot cross -bun" appearance, the "natiform slaull" of some
writers,which is only seen in severe cases of rickets.
Some authorities regard the natiform skull as a sign o

5Xps.
Parrot

regarded all bosses on an infant's skull asyphilitic;but with this statement G. Still (
observer
er,1904,p.98) is unable to agree.The latter
has inquired carefully into the symptoms and histories
of many cases,but cannot satisfy himself that these
bosses,whether close to the fontanelles or further
removed,really indicate any syphilitic affection.
Though undoubtedly they occur in syphilitic infants
and often are the results of this disease,yet,he is fu ly
assured that bosses occur on the infant's skull,which,
though impossible to distinguish clinically from
rachitic bosses,result only from rachitic disease.He
makes use of the term "clinically,because syphilitic
and rachitic bosses differ in their morbid anatomy;
and it may be possible that the clinical manifestations
represent two varieties of bony overgrowth,- one
syphilitic,the other rachitic,- which differ anatomically in their method of formation.
There may be a want of symmetry in the shape of
the skull;and there is frequently flattening of the
occiput,which is attributed to the yielding of the
soft bone as the child presses its head on the pillow.
The enlargement of the head is almost entirely due to
a thickening of the cranial bones;and there is little
or no increase in the cranial cavity.The bones undergo
thickening where ossification shows most actiVity.It
has been supposed that the increase in size of the
skull was caused by hydrocephalus;but this is not often
a complication of rickets,which affection Holt considers the least frequent cause of enlargement bf the

ractitio,

head.

The rickety head presents marked differences to
that of hydrocephalus.In rickets the head is long,
square,and sometimes asymmetrical;in hydrocephalus it
is bu),.ging, gl obular in outline ,often pyramidal ,and the
enlargement,as a rule,is symmetrical in every direction.
In rickets the actual increase in circumference may be
little above normal;but in hydrocephalus there may be
an increase of many inches,and the head,as age increases,
grows larger and larger.The foreh3ead,in rickets goes
up more or less vertically in front and at the sides;
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cephalus is convex and globe] ar,with widely dilated
sutures,and tense bulging anterior fontanelle.
Trousseau compared the opening -out of the the
cranial bones,as the head enlarges,to the falling -back
of the petals of an opening flower.
Holt considers that rickets and hydrocephalus are
only infrequently associated,and is doubtful if there
is any etiological connection between the two diseases.
With recovery, the thickening of the rachitic head
may diminish gradually,and no trace be left behind,
though sometimes it persists throughout life.The
peculiar shape of Thackeray's head is supposed to have
been caused by rickets in early life.
The margins of the bones remain in a membranous
condition,and- thickening may be felt along the edges o
the sutures.On the occipital,and sometimes on the
parietals,small patches of thinned bone,¡ - I inch in
diameter,may be found - the "craniotabes" of Bls,sser.
They are the result of a wasting of the inner table of
the bone,and are most frequently observed from the
second to the sixth month of infant life.They take fou
or five weeks to develop fully, and,according to Monti,
are rarely seen after the end of the sixth month.
Pressure on these spots gives a dry crackling sound,no.
unlike the noise made by parchment.
Many authorities affirm that craniotabes is only
present if rickets is associated With congenital
syphilis.In discussing the possibility of craniotabes
being a manifestation of syphilis,the statistics of
ees and Barlow (Rep.Soc.Dis.Childn.,Vol.iii) have
previously been referred to,in which they show that
congenital syphilis was present in 47 per cent.of thei
cases with symptoms of craniotabes;and it is now only
necessary to recai]. to mind that these writers conclud
ed that syphilis was by far the largest factor in the
causation of craniotabes.
George Carpenter (Syphilis of Children in Everyda
Practice,p.75) gives as his experience that craniotabe
is usually found in the parietal bones (60 per cent.)
sometimes in the occipital bone (3 per cent.) ,and leas
often in the frontal bones and then only if the other
bones of the skull were attacked.His impression -is that
craniotabes is usually a syphilitic manifestation.Some
years ago,he collected 238 cases of craniotabes,and
noted that it was seen most commonly during the second,
third,and fourth months of life,but was infrequent
about the ninth month. This tended to show that, during
the prerachitic period,craniotabes was most evident,
but that,upon the appearance of rickets,it was only
found with difficulty.
Cautley (op. cit.) ,who examined a large number of
cases,agreed that most cases were seen between the
,second and fourth month,but was most frequently observed
in babies fed on condensed milk,boiled foods,and not on
breast-milk.He believes that boiling rendered the salts
less soluble,and thought it reasonable to suppose that
,
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Comby (Twentieth Century Prac.of Med.,p.538) holds,
very similar views,finding craniotabes present in badly7
nourished infants brought up on the bottle, or receiving
an insufficient supply of breast -milk (twins);and he
directly opposes the opinion of Parrot:for he believes
that syphilis has nothing to do with the production of
craniotabes.
G. Still (Practitioner,1904,p.99) also doubts
heth,r craniotabes should always be regarded as of
yphilitic origin - especially if the definition of
craniotabes be taken as a small patch of thinning of the
calvarium,at some distance from the sutures, and not a

diffuse thinning of the edges of the bone

adjoining

them.He considers it much more a manifestation of
rickets than of syphilis;and, if further proof were
needed, he refers to the frequent association of craniotabes with laryngismus stridulus,which is a symptom
I. rac ti tally always of ri ckets ,and which rapidly disappears under antirachitic treatment.
From a microscopical study of the bodies of 21
infants,Rasumoffsky (Roue.Vratch,Vol.iii,5) concludes
that there are two kinds of craniotabes in children rachitic and non= rachitic.The non -rachitic is due to
atrophy and undeveloped structure of bone,while the
rachitic is produced by lack of lime salts,together
ith pressure of the brain on the delicate bone.The
rachitic changes are usually seen after the third mont
hile atrophic changes may occur even in intra-uterine
ife.During life,the softening "due to rickets can only
e detected if the rosary of the
thorax is also present.The two forms of craniotabes show marked differences
in their microscopic appearances.
E. Spietschka (Jahr.f.Kinderh.,lix,F.3) examined
arge number of children,in Epstein's clinic at Prague,
and found that the newborn babies often exhibited
softening of the occiput (craniotabes),defects of ossi
ication,yielding and gaping sutures, and a disproportio
between the size of the head and chest,which,unless the
child receives appropriate treatment,may develop into
true rickets .He advises the early administration of
phosphorus and col -liver oil, even in the earliest
childhood.The frog: Oat and early occurrence of this
softening convinces him that rickets may beland often
is, a congenital condition.
From the foregoing observations,it seem evident
that craniotabes can be considered a symptom of rachit
is,even apart from syphilis,though it is not always
possible to regard it as a sign of this disease alone
But,its presence draws attention to the fact that some
condition of malnutrition is present,- possibly
syphilitic or rachitic,and associated with a defective
absorption of lime salts.If the beading of the ribs
can be demonstratedmthen a diagnosis of rickets will
be made at positive.
The anterior fontanelle remains widely patent,and
though usually this closes between eighteen months and
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two years in a rickety head it may remain open up to
two or three years of arse, and, even as late as five
years,a slight opening may sometimes be detected.The
veins of the head are unusually prominent,and often,
even before other symptoms have appeared, the bald patch
on the occiput,ciue to friction of the head on the pillow,
is useful as an early diagnostic sign of rickets.
On auscultation over the anterior fontane_ile,a
systolic bruit is frequently heard.This symptom,first
described by John Fisher of Roston (1833),ís of frequent
occurrence in rickets;but Osier (Prac.of Med.,p.437) has
shown that it is also present in healthy children,
though it is seldom heard after the fifth year.
The condition of the skin ana hair will be referred
to in another section.
The face,owing to the increased size of the head,
appears smaller than normal,and the child may have a
wizened appearance.The development of the maxillary
bones is arrested,and they are soft and stunted in
growth.The upper maxilla is more spherical than normal,
and the malar bones are very prominent.The inferior
maxilla is short,softened in front,and there is thickenLag of the rami.
Fleischmann describes an annlar deformity of the
lower jaw,in which there is a bending of the body
thereof at the situation of the canine teeth.
The body of the jaw is also rotated on its h.orizontal axi s, and it acquires a polygonal farm, ï hi :,h may
interfere with the evolution of the permanent teeth or
Cause them to be placed irregularly.The palatine vault
is deformed,the nasal fossa narrowed;and,as the ïtbmsils
are pushed towards the middle line,there is a tendency
to laryngeal and bronchial catarrhs as well as to
adenoid vegetations.
One of the most important signs of the rachi tic
dyscrasia is the evèl effect of the same upon the
first dehtition.The teeth fail to appear./tat the normal
periods,and often the rachitic infant of a year old
has not a single tooth.In addition to their late appearance, there may be "cross- cutting" - i e., the teeth ae
not cut in the regular sequence of dentition.Rachitto
chilìren,as a rule, cut their teeth with difficulty.
The teeth,when cut,are very brittle,deficient in enamel, which is often striped and bitted,- and prone to decay
early down to the alveolar margin,leavin- a young child
with unhealthy stumps in its mouth,long before they can
be replaced by the teeth of the second dentition,and
which become a source of frequent infection of the
buccal cavity and alimentary canal.Much of the dyspepsia
and anaemia of young children may be attributed to
infection from the decaying teeth.
Therefore,if a child at ten months of age has no
teeth,the presence of rickets should be suspected,other,
symptoms searched for,and vigorous antirachitic treatment at once commenced,- so as to avert,if possible,
the future onset of bony deformities .Occasionally, a
child may cut one or two teeth,anci then rickets makes
its appearance and interferes with the normal progress
of the rest of dentition - no more teeth appearing for
many months.This arrest of teething should at once
,
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furnish a clue to the presence of riekets,even trough
the child is of healthy appearance.
THORAX.
The thorax of the adult is oval in shape, but,
during the period of infancy, it is cylindrical or almost
circulars-the ribs and cartilages lie more horizontally,
the clavicles are elevated,and the neck is short.The
upper part of the thorax contains the heart,lungs,and
thymtms,while, in t',?, lower half, the abdominal contents
crowd into the space under the diaphragm, which has a
higher dome than in later life .The abdominal enlar[ ement, w.} ich is so frequent a feature of infancy,produces
a broadening of the base of the thorax,which,if rickets
is present,becomes still further exaggerated.The thorax
of the Atli is a bony case,but in the child it is soft
and flexible,and therefore easily affected by atmospheric pressure,or by any pbstruction to respiration. The
infant's chest is extremely light and pliable,and the
ribs and cartilages possess great mobility;it yields
readily to lateral pressure,but,unlike the chest of the,
adult,has no resiliency and little elastic recoil. The
lungs are relatively smaller than in the adult, in proportion to the size of the heart,and also because the
other viscera require more space.The pulmonary tissue
is exceedingly delicate and elastic.It is easily affected by obstructive catarrh or pressure from without,and
very little causes a condition of emphysema or collapse.
In the early weeks of life the thorax measures slightly
less (about 3palf an inch) than the head,but,by the end
of the first year, its circumference should be the
greater.
In rickets it is quite apparent that the head is
larger than the thorax,which is narrow,flattened and
deformed,and its stunted condition is still further
emphasized by the protuberant abdomenpñbluging out
below it.The chest loses its cylindrical shape,and
approximates more closely to the quadripedal type.If a
tracing of a rickety chest be taken with a cyrtometer
through the sterno-xiphoid articulation,a figure resem -,
bling the periphery of a violin is obtained, the broadest portion beine* posteri or, and the narrow rounded
portion anterior, while the construction corresponds to
the lateral grooves (Keating's Ency.) .At the ¡unction of
the ribs and cartilages,particularly from the fourth to
the ninth ribs, the thickened nodes whi ch together make
up the rachitic rosary,are evident.In a rickety child
the ribs are iater than the cartilages in the healthy
(and even more so in the tubercular) the cartilages are
softer than the ribs ( Jenner) Owing to the softness of
the bones and cartilaäes,the chest loses its firmness,
and is easily depressed by atmospheric pressure,or
sucked inwards during the act of inspiration - a
condition which still further is assisted by the griii- -at
f exibi1itp of the chest wall.
Jenner particularly insists that the deformity of
the chest is produced by atmospheric pressure,aided by
the position of the upper margin of the liver,stomach,
and spleen,and not by the contraction of the diaphragm.
,
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The chest wall covering the heart does not recede
so much as that of the opposite side,- so that the left
side appears big >er than the right,and thus gives an
impression of abnormal fulness in the precordial
region.
When the chest wall is sucked in, and there is any
obstruction to i aspirati on, the costa]. margins will be
drawn inwards;and if interference is more pronounced,
a groove appears on either side of the chest,running
backwards and downwards round the anterior portion of
the thorax.It disappears when the obstruction is removed,but permanent deformity may remain,of the ribs are
soft and weakaned,as will be the case in rachitic disease.In rickets this groove or transverse furrow is
known as "Harrison's grooveIt consists of a depression,
about two inches broad (the pachitic girdle),which
lies at the level of the attachment of the diaphragm,
encircling either side of the chest from the lower end
of the sternum backwards to the posterior margin of
the axilla, and becomes more marked if any disease of the
lungs causes increased suction inwards of the chest
wall.This lateral furrow serves to mark the upper limit
of the abdominal viscera,which press out the chest wall
below the groove,giving the lower part of the thorax a
dome -like shape.The lower costal arches are moulded
upon the abdominal contents,and there is thickening and
eversion of the lower edges of the ribs and cartilages,
which has been compared by some :riters to the nape of
a hat.
The

l.a,tera.l groove is not solely confined to
rickets,but,if bilateral,should give rise to the suspicion that the disease is present.Flattening on one side
of the chest wallas a rule,indicates a neglected
pleural effusion.
The Harrison deformity is brought about by three
factors,- the lungs,muscles,and the bones of the thorax.
The short inspiratory act of the infant is interfered
with,and there is not complete expansion of the lungs.
The ribs are soft and sunken,and therefore the intGEIo tals,deprived of their fulcrum,are unable to act with
any power,and the diaphragm is left to control the act
of inspirati on, whi ch it can only imperfectly perform as
it is not so strong as the atmospheric pressure acting
from without.In the later stages, the atony of the
abdominal muscles increases the embarrassment,ad well
as the deepening of the groove.
A second groove,verticsl in position,passes down
the chest wall,lying outside the nirple line,on each
side,alongside or behind the rachitic rosary,at the
junction of the ribs and cartilages.This groove descends outwards and obliquely downwards on the anterior
wall of the thorax;its position is determined,not by
the lack of power of the respiratory muscles attached
to the outside of the ribs,but by the softness and the
want of resistance of the ribs themselves ( Jenner)
Occasionally,a slight groove can be felt immediately
anterior to the rachitic rosary.
The softening of the fibs and the lateral pressure
cause the sternum to bulge forwards, and there may be a
vertical groove running down its centre.The projecting
.
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sternum of rickets has a rounded outline an:i must be
differentiated from the sharp pigeon- 'cre...Lod chest
caused by whooping- couth,bronchitis,or prolonged mischis
ief in the lungs during early life.The pic eon -chest
resembling
projection
sharp
much more anau].ar,and has a
the breast of a bird.The pigeon- breast may be associated
with the rickety chest :when the deformity is much
increased,and also modified in appearance.Less frequently,
a deep central hollow over the ensiform cartilage,about
one and a half inches in depth,can be observed in a
rachitic thorax: and. has been named the "funnel chest ".
The beading of the ribs is generally noticed some
months before the deformity of the chest wall draws
attention to the presence of rickets.
As the child grows older, the various furrows in
the thorax tend to disappear,ancl the chest assumes its
normal aspect T.lhe rickety chest can frequently be
observed up to five or six years of are;but,as the
child develops, the visceral organs sink further into the
abdomen,and the chest walls expand more freely as the
lungs secure greater play.
,

.

Theodore Fisher (Prit.Jour.Childn.Dis.,p.6)

Rives

a sketch,from his notebook,of a rickety chest,dran
when the infant was ten months of age .Right years 1].ter,
he once more saw the child,then a delicately formed
girl with a well- shaped. chest,and the flattening of the
and back of the head,present in infancy,had almost
to

disappeared.
pREVIS

.

The bones of the infant's pelvis are not easily
felt,- so that it is not always possible to detect the
Changes therein occasioned by rickets.In common with
the rest of the skeleton, t h.e bones are soft,and there
may be thickening of the ilia about their edges.The
pressure of the spine and of the abdominal organs down wards,combined with the upward pressure from the legs,
crushes in the softened bones,and the whole pelvis has
a didtorted and stunted appearance .Later, there is
diminution of the antero- posterior diameter at the
inlet,and the brain becomes kidney- shaped,with a narrow ing of the subpubic arch, and a partial rotation of the
sacrum upon itself,- so that the promintory is pushed
forwards and the coccyx backwards,with increase áßf the
antero -posterior diameter at the outlet.Irregular
deformities - "crumpling of the pelvis" - may be
present.
The early detection of rachitic changes in the
pelvis is most important :for the disastrous effects
upon the women in childbearing need not be dwelt upon
at the moment;anH every effort should be made to prey-.
&it distortion before the bones grow hard and eburnated
and the shape becomes permanent.
Chalmers (P] rsicel Deterioration) states that the
number of operations for contracted pelvis have increased in recent years in alasgow,but affecting the
women whoa generation a ;o,required osteotomies as
children.Th_e number of osteotomies in children is now
decreasing,so there is hope that the obstetrician of
the future will see fewer woven with the true rickety
pelvis.
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Owing to the softness of the bones of the pelvis,
the use of tight napkins may produce deformities of
the same,and the wadding,if firmly padded between the
thighs,may wedge out the legs and give rise to curvature
of the femora.This disaster may even occur in healthy
children;and A. C. Cotton (Arch.Ped. ,1.903,p.89) draws
attention to the evils of tight clothing in infants,
illustrating his article with instructive and convincing
skiagraphs.It is therefore of great importance in
rickets to avoid any undue pressure from these diapers.
SPINE.
The bones of the spine are softer than normal,and
their ligaments weak and flabby.The result of their
laxity is that the spi=ne gives way and bows backwards.
The earliest and commonest change is increase of the
great accomodation -curve in which the lumbar spine may
be involved (kyphojsis) .The most ffe:quent deformity is
a posterior curve,extending from the mid - dorsal to the
sacral region.If the child walksIthe curve is limited
to the dorsal vertebrae,a.nd there is anterior curvature'
in the lumbar region.The cervical anterior curve may be
increased,causing the face to be directed upwards.
The kvphosis of rickets should not be confused with
Pott's disease of the vertebrae :for the curve (of
rickets) is more rounded,and there is no sharp angular
projection as in tubercular disease.Moreover,if the
child is laid on its abdomen and lifted up by its legs,
the curvature of the spine,if due to ric ets,will.
straighten out and disappear,but,ff true disease of the
boles be present, tine curve cannot be thus obliterated.

Holt considers that marked lateral curvature,in
children under three years of age,is usually due to
rickets.
The curvature of the spine of rickets may be
mistaken for carìes.If the child has shown no previous
symptoms of disease,but is late in walking or has weak
ligaments and feeble flaccid muscl.es,it is really a
case of the so- called "acrobatic form" of rachitic
disease.It is possib7.e,however,for Pott's disease and
rachitis to occur simultaneously in a child,and so
lead to a confusion in the diagnosis.
Edward Wyncoop (Arch.Ped.,1905) records such a
ease,in which there were present rachitis,Pott's disease,
and spastic paraplegia of the lower extremities.
There is occasionally severe pain in the back in
rickets;and the presence of this symptom in a child
should lead the observer to suspect spinal caries,
rickets,or scurvy.
W. Ewart ( Brit .Jour.Childn.Dis.,Vol.ii,p.l57)
draws attention to the flexibility of spine during
early life,and shows that it assists greatly in the
respiratory function,and at the same time gives practice to the muscles,which in later life will hold. the
body erect.In the adult it is a firm bony column,but in
the infant it is a flexible rod capable of worm -like
Writhing or movements,which become very noticeable when
hyperpnoea is present.Any deformity of the thorax,as in
rickets,or obstruction to the proper performance of
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respiration,acts back with evil effect upon the flexible
spine of the shill.
Deformities of the spine may be associated with
adenoid growths in the nasopharynx.J. Jackson Clarke
(Rep.Soc.Dis. of Chi].dn. ,Vol .li,p.17) examined some fifty
cadavera of children varying in age from two months to
eight years .All the cases ,except one, showed signs of
rickets,together with adenoid growths.In the non- rachitic case alone the adenoids were not present.
COXA VARA AIM COXA. VALGA.
Coxa vara may be dependent upon a racbitic twisting
of the neck of the femur.There is a downward bending
of the neck of that bone,and an elevation of the trochanter major,which may be encountered in severe cases of
rickets, due to the weight of the trunk acting upon the
softened bone.Coxa vara may be unilateral,but more often
is bilateral.There is an undue mobility of the j oint in
certain directions ;eversion,abduction,and adduction are
more extensive than norrral,but the movement of inversion
is almost impossi'bie.The angle at the hip -joint is only.
100' 80' or as small as 60s Coxa vara can only be
ascribed to rickets in a very limited nimber of cases,
and is more often a congenital condition.
Michael Cohn (Jahr.f.K_inderh.,1903,1viii) describes
a case of coxa vera the result of early rickets:previously it had not been recognised as of rachitic origin.
Congenital coxa vera may be distinguished from the
rachitic variety by the history of the onset, without
previous disease,by the basence of other rachitic signs,
by the abnormally short neck of the femur, and by the
.vertical course of the epiphyseal line.In rickets the
neck of the fer/ ur is longer,and the epiphyseal line
runs diagonally from above downwards and. inwards,at a
;sharp angle with the neck at its lower border.Frequenitly
a skiagraph will show curvature of the shaft of the
err_ur,which would help to confirm the diagnosis of
rickets.
Coxa vál._a is the opposite condition to coxa vara,!
and
sometimes found in rickets.In coxa vara and coxa
valga there is a change in the angle of incidence
'formed by the neck and shaft of the femur: the average
size of this angle,according to Miculicz,is 125
degrees.In coxa vara the angle is lessened;in coxa
valga it is increased.
The symptoms of coxa valga are increased abduction
and outward rotation of the leg; the body tilts forwards,
and there may be slight lordosis of the spine.In
double coxa valga the gait is peculiar,resembling that,
of spastic spinal paralysis.The patient walks with a
rocking movement,swinring the body from side to side;
the hips are slightly bent, and the knees are held
strongly extended.
SKHLETON.
,

,

.
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Rickets does not spare a single bone in the body:
its ravages can be traced in the head, th.e trunk, or the
extrenities,an.d deformities appear in every part of
the skeleton.The parts of the osseous framework which
suffer most,and the usual order of their frequency,are

the head,ribs,spine,and pelvis.The thickening. of the
extremities is usually observed before deformities
appear in other parts of the body.
Guèrin wrote: "It is an incontestible law,that suffers hardly any exception,that rickets proceeds in the
deformation of the skeleton from belo.T; upwards,and
that the deformity of the spine is the last to manifest
itself" .The order in which t] -ie various parts of the
skeleton become deformed he gives as follows:
(1) Swelling of the epiphyses of the inferior
ex.tremi tlies
(2) Deviations of the knee.
(3) Curvature of the tibia and the fibula.
.

(4)
(5)

Curvature of the femora.
Swelling of the wrist and deviation of the

pelvis.
(6)

Swelling and deformity of the ribs,scapulae,

clavicles,an,3 spine.
This law of GArin's nowadays cannot be accepted
as a true one::tor,as a rule,deformities do not appear
first in the lower extremities.Indeed,if craniotabes be
accepted as a symptom of rickets, the disease shows
itself quite early in the cranial bones,i,nd the thicken.ing of the epiphyses of the wrists, and the beading of
the ribs, can usually be detected,- especially if the
child is able to drawl,- sone time before swelling or
curvature is noticed in the lower extremities.
Chance (Bodily Deformities,p.211) kept a record of
600 cases,and observed how many of the parts of the
body were affected when the child was first brought
for examination.
Table of 600 Cases of Rickets - The Parts First
Noticed b the Mother to be Affected:
420
Leg
202
Arm

Spine
28
20
Chest
20
Head
Chance remarks that the mother doubtless overlooked
the enlargement of the wrists,which were always in that
condition when the child was brought to him for examination and treatment.In 90 cases,two parts of the
skeleton were found to be affected at the same time,
and, therefore, the total of the numbers is above the
600.

Mothers always invariably fail to detect the first
and early signs of rickets in the head thorax, or the
ribs .Prominence of the forehead, sl ight flattening of
the thorax,or a faint beading of the ribs,would pass
unnoticed;but,as soon as the child begins to walk,the
soft bones bend and the presence of mischief is
recognised.Then the mother,fearful that the child will'I
grow up with bowed or bandy legslbrings it,more or less
speedily,for medical advice.It may be that this failure
;to detect the early deformities accounts for the large
number of cases that,when first seen,have curvatures
of the lower extremities.
Chance also gives a table showing the frequency
and the various deformities of the lower extremities
as well as those of the upper.The curvatures of the
$peer extremities usually appear before those in the
upper limbs are manifest.This only holds good,however,
,
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if the child has tried to walk early or has been sitting much in the pagoda attitude:othErwise,deformities
of the upper extremities may be the first to appear.
In the 600 cases he gives:
Knock -knee
396
Curvatures of tibia and fibula
368
Enlargement of the ankles
300

Curvature of femora
142
Out of these cases 216 were knock -knees and curvatures,and 170 curvatures without any affection of the
knees.In the 600 cases the pelvis was affected only in
16 cases.
Rickets frequently attacks two or more parts of
the skeleton simul taneously:it may be seen at the
same time in the wrist and the tibia,the wrist and the
ribs,or,if in three places,in the wrist,tibia,and chest,
or the wrist,the knee,and the head.In many cases,if a
more minute examination of the skeleton is undertaken,
slight evidences of rickety disease will be found in
nearly all parts of the body.

LIMBS.
The deformities of the limbs become most evident
when the child begins to attempt to walk;but,as this
act is often delayed by rachitic disease,attention may
not be drawn to the curving or distortion of the various parts of the skeleton until the age of two years,
even later.The thoracic deformity may be lessening
when the legs begin to bend,because the disease is now
on the deeline;muscular power has increased,but the
bones of the legs are soft,and give way under the
weight of the body.
So long as the child is at rest lying down,little
curvature can be detected,but,when it adopts the erect
posture and the body -weight is put on the limbs,the
deformities an l, distortion of the extremities begin to
develop.For a similar reason,the epiphyseal thickening
at the ends of the long bones is usually more marked a
the wrists in the early stages of rickets,and,at a
later date,in the ankles,because the child first attem
is to crawl on all fours,and throws the bulk of its
weight forward to the greatest extent upon its hands.
In these days fractures at the wrist,- e. g., Colles's
fracture,- are frequent.When the child stands up and
attempts to walk,the thickening of the epiphyses at
the ankles becomes more evident.But,in addition to the
body-weight,muscular traction acts upon the soft pliable bone,and produces exaggerations of normal curvatures and distortion of the limbs.
THE LONG BONES.
The principal changes to he observed in the long
bones are thickened epiphyses,exaggeration of the
normal curves,and the development of the curves caused
by pressure,the appearance of tubercles or irregular
outgrowths of bone and in the late stages of the disease,
deficiency in length nd a stunting of the growth.
Jenner states that all the bones of the adult,
previously affected by rickets,are diminished in lengt
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but the lower limbs,includinr the pelvis,are disproportionately diminished in size,and the face is small in
proportion to the skull.
The character of the deformity produced in the
bones of the extremities is largely governed by the
line of pressure,produced by the position or altitude
which is usually assumed by the child. The femp(ur bends
outwards and forwards in one large curve,the angle of
the neck may be reduced,and coxa vary, formed.The curvatures may be symmetrical or unequal, and frequently the
two thighs together form an imperfect oval.If knockknee is present,there may be an overgrowth at the inner
segment of the lower epiphyseal line.
The tibia and fibula acquire a forward and outward
curve or a forward one, ,vith generally a sharp kink in
the lower third.The tibia often presents a characteristic sabre -blade infiection,and may show deformities from
subperiosteal fractures -.There may be an overgrowth at the
inner segment of the upper tIbt 1 epiphysis .The curves
of the tibia and fibula in. the lower third are due to
the position adopted by the child, which most often is
sitting in bed with the knees flexed and the legs
crossed in the tailor -like fasbion.More rarely the
tibia and fibula present a sharp backward curve.
The development of bow-leg or knock -knee greatly
depends upon the age of the patier. t,, and the aptitude
or amount of walking for which the child is able.Bowleg is much more common in young children:for,at an
early ame,the gait is more a roll or waddle than
straight-forward walking.Tre chi] d frequently throws a
sudden strain on the lower t ird of the leg in the
endeavour it makes to balance or prevent itself falling;
forward,and in this way produces anterior curvature of
the bone with the marked kink in this situation;the
lateral efforts made to preserve its centre of gravity
causes the outward bend of the bone and consequent
bow -l.e °s .In of Jer children, then able to stand or walk
about,genu valgum is more common,because in the erect
posture the weight of the body is transmitted mainly
through the outer condyle of the femur, and in rickets
there is an arrest of growth at the outer side of the
epiphyses of the femur and tibia,which,however, is
unchecked on the inner semment.A bony outgrowth or
tubercle is present on the inner condyle of the femur.
Wallace Blanchard (Chicago Med.Recorder,Sept.15,
1905) reports a series of cases of bow -legs and knock-,
kneeland shows,by means of skiagraphs,trat these deforinities of the legs are often of a compound nature,and
that a knock -knee may be the to a deformity of the
femur or tibia al one, or to a deformity of both these
bones.
In some cases there might be an outward bowing of
the femur and an inward bending of the tibia.If one
bone alone is affected,the limb may show deformity,but
with curvature of more than one bone, the limb,as a whole,
may appear straight.Vfen straightening a crooked limb,
it may be necessary to make a further deformity, in order
to correct a limb that only has a simple deformity.The
X -ray picture should therefore prove of the greatest
,
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value to a surgeon about to correct a case of bow -lei'
or knock- knee,by showing accurately the nature and
number of deformities present.
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The epiphyses at the elbow and the lower epiphysis
of the radius and ulna are markedly enlarged, and are
early evidence of the presence of rachitic disease.This
epiphyseal thickening is especially evident at the
wrists,and forms a bulging or bracelet at the radiocarpal j oint.Greenstick fractures are of frequent occurrence in the neighbourhood of this joint.The humerus
l.-ends outwards,and its greatest convexity corresponds t
the insertion of the deltoid musclesThe radius and ulna
so curve outwards,and if the child-tunable to walk,
s crawled very much on all fours, the curvature will
e most marked in the lower third of the bones, owing? to
he direction of the pressure on the pronated forearm
nd the spread -out hand.

Koplik XDis.of Childn.;Arch.Ped.,1904,p.770)
escribes a condition of the hand which may be mistaken
or syphilitic disease of the bones,unless definite
!I.
ymptoms of rachitis are present.It consists of a bowing
f the hand with thickening of the phalanges ,and the
ingers are longer and more tapering than normal.The Xay shows that the shafts of the phalanges are th.i ckend,and. that the peculiar shape of the fingers is due to
.lames in the bone,and not to any alteration of the
ofter tissues.Tlie increased length and tapering off; the
ingers is caused by the laxity of the ligaments of the
phalan ;eal joints .The distance between the extremities
of the phalanges which. make up the joint is greater in
the rachitic than in the normal hand,and may be the
ause of the curving inward of the fingers at the
'oints.Most of the infants seen by Kciplik,in whom the
achi tic hand could be demons trated, suffered from marke
achitis,acccompanied by such acute pain in the bones
hat it almost suggested a syphilitic affection;but,
clinically,the evidence was opposed to this theory,and
strongly proved that the real nature of the disease was
rickets.A photograph of the hand is shown in Koplik's
"Diseases of Children ".
Sieiert,at a Congress of German scientists at Cases
in 1903,published a notice and a portrait of this
" rachitic hand ".
B. Neurath (Wiem.klin.Woch.,1903) describes a new
symptom of rickets,and claims that the disease can be
diagnosed readily by an examination of the hand,owinc
to a peculiar deformity of the bones of the fingers.It
consists of a peculiar change in their shape,owing to
an apparent sinking of the joints,which gives the
proximal,mi.3dle,and terminal phalanges a spindle -shape
appearance.If the hand is held against the light, the
outline strongly resembles a string of pearls.There is
hypertrophy of the second phalanx,whilst the other two
phalanges are normal,and form a marked contrast.The
enlargement id chiefly on the dorsal surface,and the
deformity is best seen by looking at the hand in
profile.At the level of the enlargement the skin is
stretched,and can only with difficulty be thrown into
its normal wrinkles..

Neurath also describes a rarer condition,in which
the proximal and middle phalanges are conical in shape,
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while the terminal phalanx,at the level of the nail and
the finger,looks like a ninepin,or occasionally like a
drumstick in appearance.Radiographs show that the
thickening is due to an infiltration of the periosteum,
which occurs at the middle of the shaft of the bone,and
of at the ends of the joints,- so that each phalanx is
eally spindle- shaped.Thickeninr of the toes is very
'are.
The condition is only found in rachitic children,
commonest in the first year of life,and in older childen is only noticed in very severe cases.It is always
ssociated with enlargement of the epiphysés and the
achitic rosary.It must be carefully distinguished fro
the affections due to hereditary syphilis.If hereditary
syphilis is present, it affects the ungual phalanx,
giving it the appearance of a truncated cone,and this
should serve to distinguish it from the rachitic
deformity.In rickets the whole finger is affected,the
disappears when the disease
shape is fusifirm.;and
to
antirachitic
treatment.
iel.ds
Kassowitz and Monti state that these digital conditions are only seen in the most severe cases,and are
of very rare occurrence.
The writer is at present endeavouring to take
notes of such a case in the Liverpool Children(
*Íary.
Jacob Sobel (Med.1ews,Feb.13,1904) gives a report
of two cases.He considers the condition of interest on
account of the need for differential diagnosis from
tubercular and syphilitic dactylitis.
There may be a permanent shortening of the limbs, so that a rachitic child of three years often measures
*ix or eight inches less than a healthy child of the
same age,the shortening of the lower extremities being
the cause .of this deformity.The bones are blighted and
limited in growth,and permanent dwarfism may be the
final outcome of the rachitic disease.It is necessary,
however, to make a careful distinction between the
dwarfism due to rachitic disease and achondroplasia or
certinism.
Guerin affirmed that the diminution in length was
so constant that,the dimensions of a rachitic bone
being known, the dimensions of the other parts of the
skeleton could be approximately determined.
The special liability of rachitic children to
fractures has already been referred to.
According to Guersant,rickets is present in onethird of all fractures seen at the Parisian Sick
Children's Hospital;and probably the number due to
that affection is really greater than this far may
cases of fracture due to this disease are never
brought to hospital.
Multiple, fractures are not unzummon.Union is deiayed,and,if the disease is at its height,it may not
occur at all,or only imperfectly.It is usually wffecte
slowly,and with the formation of a large mass of callu
in the concavity of the bone.Th.e quality of the callus
is determined by the period of the bone -formation at
the time of fracture.

it
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TEE CLA1TLMRS
The normal curve of the clavicles may be exaggerated,or there may be twistincr or distortion of these
bones.T'.ne articular ends are often enlarged,most frequently a* the sternal extremity if there has been a
greenstick fractu.re,a thickened node may be felt about
the middle third of the bone.
Out of 600 cases,Chance found 120 cases of curvatre of the clavicle,only 60 cases of curvature of the
radius,and 36 of the humerus.
The reason for this is not far to seek.The clavica bone of considerable importance:its function is
is
e
uphold
the arm apart from the body, and to act as a
to
on
which it performs its movements.Later,when
fulcrum
the child begins to crawl,tbe weight of the body is
thrown through the clavicles on to the outspread hands.
These bones are therefore obliged to withstand considerable pressure,and if, in a softened condition,they are
unable to do so.Tbey accordingly yield under the con.

.

tinuous strain,and become bent and twisted more freque tly than the other bones of the upper extremity,which
are in more favourable circumstances.
TEE SCAPULAR.
the scapulae are thickened,especially along their
lower edges;if there is much deformity,the free moveme t
of the shoulders is interfered with.The anterior surfa.e
of the bone is rounded, and is more concave than normal.

TM EMS.
the sinking -in of the ribs under atmospheric
pressure and the characteristic nodosities have been
referred to under the deformities of the thorax.
Usually the ribs,from the second to the eiThth,ar
most affected.These bones fail to attain a proper
length,and the angle becomes less obtuse than under

ordinary circumstances.
TER STERNUM.
he s ernum prof ects, or may sink in bodily.
RESULTS.
In the final stage of rachitic disease, the bones
become eburnated;and they acquire a condition of extre&
hardness,massiveness, and strength far greater than is
seen in the case of a normal bone.The increased deposi
tion of bone may be so great that the medullary cavity
is partially obliterated.Rickets -seems to have a predilection for filling up the concavity of the bones
with an osseous outgrowth,as if nature were trying to
buttress up its weakest parts.
This eburhation and hyperostosis,when once cowmen
ced, does not cease for some time after the rachitic
disease has subsided,and there has been a renewal and
deposition of the earthy salts.This activity may lead
to the production of exostosis and bony spicules, often
of great size,which are especially seen in the spine o
the tibia.Their presence often is the cause of much
inconvenience :for they may result eventually in
stiffness or ankylosis of the joints in later life.The3
have even been known to interlock, and thus hamper fre
movement.
In the worst cases the deformities last for life,
but in milder cases improvement takes place from four

e
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seven years of age.
Ashby (Phys,Deterioration Rep.,p.327) examined the
school -children of Mianchester,and foun;i that may had
to

rickets.
The disease injuriously affects the whole physiqu
of the child; in bad cases the bones remain stunted,
curved, an:i pent, the joints knock -kneed, and the muscles
poorly nourished.During all this time it digests its
food badly.In the worst cases the evils produced in
these early years never pass off,and leave the child in
some way physically unsound.
Dr. Scott, Factory Surgeon of Glasgow, shoes that
many candidates are rejected for factory work,owing to
imperfect constitution ,debility,rickets,and tuberculosis.
Rickets shows itself as bow -legs or flat- feet;and thes=
condition quite unfir a boy ffor such employment.
Ashby (loc.cit.) also points out that many men are
refused by the Post Office,owing to flat -feet caused
by rickets.
THE GAIT.
-In rickets if the child is able to walk, its gait
is often waddling,like a flat broad- footed bird,and it
nay frequently stumble.If it is a fat heavy child,with
prominent calves and some lordosis of the spine due to
muscular weakness, this may suggest the possibility of
pseudo- hypertrophic paralysis .In a case of true rickets
the knee -jerks are present,bu.t they are absent in
pseudo- hypertroph c paralysis.The difficulty the pseud- hypertrophie paralytic child has in getting up from th
floor,and the peculiar method it adopts to overcome
difficulties (levering itself up by placing its hands
on its knees) ,ought to help further to distinguish
between the two diseases.
,
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MUSCLES AND ZIGAMSTTS.
The ligaments are lax,elonc;ated,and wanting in
normal tonicity - especially those about the (larger
joints.This condition largely assists in the productio
of knock -knee (venu valgum),and a peculiar hyperestension at this joint (genu recurvatum),wesk ankles, flat
foot,flail -like j oints,and deformities about the hip
and spine.
Leonard Guthrie (Rep.Soc.Dis.of Childn.,Vol.iii,
p.167) describes a condition,which he names "rachitis
pseudo- paralytica hypotonia muscularis ;seen in a girl
of two years who only weighed fifteen pounds .The
mother said that the child was as helpless as a newborn babe.The principal signs of rickets were present,
and the child was unable to stand or walk .There was
undue mobility of the joints;the knees could be hyper extended (genu recurvatum) ,and the feet and hands were
dorsiflexed to an excessive degree.The muscles were
small and flabby.The case could be classed under the
acrobatic form of -rickets The disease having fallen
almost entirely on the muscles and ligaments,it was
possibly also further influenced (as suggested by
Edmund Cautley) by mal- development,as well as disease.
.
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The muscles are poorly developed,and are often
small and flabby in texture under the mucroscope;their
tissue may appear pale and the striae colourless,blurred,
and difficult of defirli tion.The rachitic child cannot
hold its head up at the normal period (about the
thirteenth week if the back is supported) it is late in
rying; to sit up (fifth to sixth month),and
is
eldom able to walk at the proper age .Instead of walkin'
,
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etveen the twelfth and eighteenth month, the child

may
unable to do so unti]. it is two and a half or three
years of age;and this backwardness,together with the
Presence of weak ankles or deformities of the legs,may
first suggest the presence of rachitic disease.The
eight of the body,acting on the weak ligaments of the
ankles, often causes the feet to splay downwards and
utwards this deformity can be frequently observed in
at and heavy rachitic; children,and,as a rule,knockknee and flat -foot are also present.
Rotch (Pediatrics) considers that the existence
of flat- foot,in children over two years old,should
lead to an examination for knock -knee - the existence
of these two conditions together being dependent in
cost cases upon present or previously existing rickets.
It may happen that a child may be brought by its
because they fear paralysis, the history being
arents
I
for
a time the little patient was able to walk or
that
un about,but gradually ceased to do so,bdcame lethargi ,
I. referred to sit still ,and crying if roughly handled.
he diagnosis might rest between infantile or diphtherand rickets.Tbe flabby condition of the
soles, the normal electrical reactions, the ability to
cc ove
the limbs and also to walk,though disinclined for
exertion, should be sufficient evidence of the presence
of rachitis,possibly complicated with scurvy.There may
also be history of prolonged lactation by the mother, or
of had artificial feeding of the child,or defective
hygienic conditions of life.The,,condition has been
described as rachitie pseudoipa riaysis, set up by the
weakness of the muscles and ligaments,as well as the
softness of the bones.The weight of the body proves to
heavy for the flabby extremities,which fail to support
it, and the child is rendered unable or disinclined for
exertion,though it still possesses the power of moveme t.
The weakness of the muscles of the back to a large
extent accounts for the curvatures of the spine,and th
inability of the child to hold up its head until long
after the normal period of infancy.
But, though) the debility and flabbiness of the
muscular system is strongly evident in the deformities
of the extremities,its ill -effects are also very pronounced to the abdomen;and this is apparent externally
in the muscles of the abdominal wallas well as intern
ally in its contents.In common with the other mm.scles f
the body, the recti abdominis are weak, flabby, and ill fitted for their work;and,at the same time,they are
still further strained and rendered incompetent by the
pressure of the protuberant stomach and intestines.
They often become unduly stretched,with the result
that umbilical hernia occurs, or there is a diastasis
of the muscles in the middle line.
e
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Albert Francine (Arch.Ped.,Vol.xxi,p.116) draws
particular attention to the occurrence of this condition in rachitic children.Out of ten cases of rickets,
Whose ages varied between six months and nine years,
this condition of muscular atrophy was present in seven.
The condition in question may easily pass unnoticed
in infants,but may be more readily detected if the child
is raised by the head and shoulders,- so that the recti'
muscles are put on the stretch.In older children there
May even be a diastasis of a half to one inch in width.'
Luscular atrophy is an early symptom of rickets,and
his diastasis may therefore be found as early as the
iftb mohth of life,and long before the presence of
eformities draws attention to the presence of rickets.
n cases which have shown race i ti c symptoms at birth,
his diastasis has been detected;but it is doubtful if
he condition is in any way hereditary.Though one of
hé earliest symptoms of rickets,it is slow to disappear,
nd may persist for years,a,s the muscles are very slow
n recovering a normal tonicity;and this weakness of
he abdominal muscles may partially be the cause of
isceral ptosés in adult life.The diastasis is produced
rimarily by the arrest of development and nutrition of
the muscles,and secondarily by the pressure of the
stomach. and intestines,inflated with gas,acting on the
weak and flabby muscles of the abdominal wall.This
diastasis recti may occur in healthy children,and
disappears about puberty.In the normal child,closure
takes place from below upwards,and,as a ruie,the
is only seen above the úmbilicus;but,in the
rickety infant, the diastasis involves the whole extent
of the abdominal wall.
It is not,however,a diagnostic sign of rickets
one:for Budinger finds the condition present in 75
er cent.of healthy children.
W. Ewart also shows how the loss of proportion
between the enlarged abdomen and the narrowed base of
the chest causes the diaphragm to work at a disadvantage,and,as it lacks power to project the abdomen in
the normal way,the mechanical effect of the shortening
of its fibres is a direct pull on its attachments;and
this may partially account for the inspiratory recession in the lower costal regi on.The abdominal distension
is also responsible for the dome -like or bulfing shape
of the lower part of the tl_orax.
With the abdomen, there is a general atonic condition of the muscular coats of the intestines set up by
the radhitis,leading to deficient peristaltic action of
the fibres,which. causes constipation,flatulence,fermentatiar of the retained food in the stomach and intestines,ar_d distension of the abdomen ( "frog -belly ").
Constipation is an early symptom of rachitis,and may
be present in breast -fed infants.It is partly die to
the weakness of the muscular layer of the intestines,
but is aggravated by the laxity afd feebleness of the
abdominal walls.It may even begin during the second an
third months of life,and is to be differentiated from
1

congenital constipation,which always is present from
birth.
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Dilatation of the stomach,according to Comby,is
of frequent occurrence in rachitis,and is probably
caused by the weak condition of its muscular coats,
aggravated by the stasis and fermentation of the food
which helps to further distend the viscus.
NERVOUS SYSTEM'.
The nervous system suffers severely in rachi Iris :for
in the young infant it is a peculiarly unstable part
of the organism during the process of development of
the latter.It is weakened by malnutrition,and its
tissues are injuriously affected,probably by toxins
circulating in the blood,and by reflex irritation from
other parts of the body,more especially the gastrointestinal tract .The result is that frequent nerve
symptoms or explosions are present during the course of
the disease,the milder forms being represented by
facial irritability ,head- nodding,nocturnal restlessness,
and sweating - the graver conditions appearing in the
form of tetany,laryngismus,and convulsive seizures.
Angel Money has described rickets as "th.e neurosismaker par excdllence - the greatest creator of infantile
disease ". It may be possible that the nerve tissue is
deprived of the necessary healthy fatty matter,this
same retarding the proper development of the neurons.

Though hydrocephalus is rarely associated with
rickets,it sometimes happens that the two diseases are
found together.Th.e dilated arteries,th.e low arterial
tension,the sluggishness of the arterial circulation,
the intense hyperaemia of the cranial bones and of the
meninges of the brain, the stasis of the blood at the
periphery,- causing diminished removal of the cerebrospinal fluid,- combine,to make a condition in the body
favourable to the production of this disease .Tumours
and posterior basic meningitis are the most common
causes of hydrocephalus,and syphilis as a cause is
often mistaken for rickets.
The inability or unwillingness to move the lrimbs,
and the tenderness of the body when handled,may even
lead to a suspicion of the presence of infantile par alysis,though closer investigation should show that
there is no real loss of power in the limbs,and that
the knee -jerks and the electrical reactions are normal
Starr (Organic Nervous Disease,p.216),referrinP tb
the possibility of confusion of th.e two conditions,
states that rachitis may lead to a sudden febrile onset,
with. much pain and tenderness in the limbs,and unwillingness to move. "The child ",he says, "is not really
paralysed,and the tenderness of its bones,the appearance of its gums (Starr evidently refers to scurvy or
scurvy- rickets),and the sweating,as well as the lack of
limitation of the pain and immobility to one or two
limbs,should prevent this disease being mistaken for
infantile paralysis".
The real nature of the nervous disorder in a chil
is apt to be overlooked,and,unless it is realised that
the fons et origo of the trouble is rachitis,as eviden
ced by tetany or convulsions or laryngismus,no treatme t
will result in a permanent cure.It is therefore of the
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greatest importance,when nerve disorders appear in the
first few years of life, to make certain that no rachitic
element is present,as tbe actual or predisposing cause
or the disease;and,if found,treatment specially directed
to the cure of rickets must be instituted.
Rickets may leave a lasting impression in the
nervous system,- especially of the child is the offspring
of neurotic parents Thou;h the rachitic disease has
disappeared, the child may grow up unduly excitable and
emotional,possibly with only slight nervous symptoms, such as twitching of the muscles of the hands and face,
nd constant restlessness.Disordered dicestion,excessive sch.00ling,overstudy,and excitement easily produce
irritability,sleeplessness,and night- terrors leading to
ore serious disenäers.Tbe convulsive troubles of
rickets may even be the precursors of true epilepsy.
nless due care is exercised,the rachitic child may have
its nervous system left so unstable and irritable that,
in later life, it easily falls a prey to neurasthenia
and hysterical affections.
.

Any reflex irritation - especially such as induce
through the disorders of the alimentary canal and acti g
on the unstable nervous system of a ri ck e ty child - is
liable to set up convulsions.Infants suffering from
rickets are more prone to convulsions than healthy
children of a similar age,and an attack may be the
actual cause of death.Many cases of convulsions ascribed
to teething may be really of rachitic ori-in:for in this
disease dentition os delayed and rendered more difficult,
owing to the frequent presence of gastrointestinal
disturbances.In a healthy chili teething is a
physiological process,and there is little disturbance
of the nervous system,but in rickety children the cutt
'ing of a tooth may be as the match that lights the fit,
and give rise to a nervous explosion.A normal dentitio
never produces a convulsion,and "difficult dentition a
a cause of convulsion is among the affections which
are as rare as they are too readily diagnosticated"
(TacobiP.
James Taylor (Nervous Diseases in Childhood and
Early Life,p.295) has no doubt that a large proportion
of the cases of convulsions which occur in early life,
later than its commencement,are associated with the
condition of rickets,and suggests that, in cases of
rickets with convulsions, there may be some want of coordination between the development of the nerve tissue
proper and the fibrous tissue which acts as its scaffoldinw,this leading to instability of the cells and
their consequent discbarge.He further points out that
the higher nerve centres normally control the lower
centres,which,if ungoverned,have a more or less automa ic action of their own.Anr interference with the level
opment of the higher nerve centres leads to (1) instab
lity of the lower centres, :with a tendency to discharge
and consequent convulsions,or (2) the development of
the higher centres may be insufficient to enable them
to control the lower centres,- so that these again
automatically discharge and cause convulsive attacks.
Be therefore classifies the attacks as higher -level an
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lover -level fits,easily induced by nay periphere form
of irritation, -Lnd states that it must be borne in mind
that there is a close relationship between rachitic
convulsions and epilepsy,and the infantile attacks may
be the determining cause of the epilepsy which supervenes in later life.
Thomas Divine Brit .Jour.Childn.Dis.,Vol.iii,p.
448) gives the death -returns ascribed to convulsions,
various rickety conditions ,teething,l.aryngismus, and
scurvy:
Percentage of Deaths,1903.
Months. Months. Months
Cause of death
0 -3
3 -6
6 -12
20.9
Convulsions
62.0
17.1
Rickets group
3.7
79.1
17.2
For the, first three months of life rickets does
not enter into the calcuiations,and during this period
the principal cause of convulsions is hereditary influences (Ashby-and Wright,- Lancet,1905,p.135);and to
this Divine would add the use of improper foods.
Between three and six months of acre rickets is in the
incipient stage ;but, during the last six months of the
first year,it is easy to detect its influence,- so tha
between the ages of six months and three years,Ashby
finds that the large majority of children who suffer
from convulsions show signs of rachitic disease.In
1903,there were 2255 deaths of children between siX
and twelve months of age registered as due to convulsions,but of these obly 444 deaths were ascribed solely
to rickets.Divine considers the mortality due to rickets as being understated.The rachitic mortality is
probably increased to 2283, if teething and laryngismus
are added;but,even then,deaths caused by bronchitis
and diarrhoea of rachitic origin are not included.It i
impossible to arrive at the true infantile mortality
due to rickets,unless the true rachitic origin of the
final disease causing death is appreciated and noted
on the certificate of death.
John Thomson (Praetitioner,1905,p.570) regards
rickets as the most important of the predisposing
causes of convulsi ons, and the only one that is amenabl
to immediate treatment.The tendency to convulsions in
rickety children disappears,if they are put on anti rachitic treatment,even though the peripheral cause fif
irritation remains,bec;tuse the abnormal sensitiveness
of the child to influence of the same ceases, and it is
even unnecessary to administer any sedatives.He finds
the/ rickets is usually in any early stage between six
months and two ,years,and most commonly observed in the
spring when the cold winds are blowing.The diagnosis
rests on the presence of rachitic disease,a history of
previous facial irritability (Chvostek's symptom)
laryngismus,provided fevers and cerebral disease have
been excluded.
On the other hand, though admitting that the association of convulsions with rickets is very common,
Cautley (Clin.Jour.,Vol.xxvi) asserts that too much
importance has been attached to the connection:for
rickets,by its bony changes or even its craniotabes,
cannot explain the convulsive phenomena.He considers
(
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that the true explanation is to be found in the presence
of dietetic errors,which have given rise to rachitic
disease:for only comparatively few rachitic infants have
convulsions,whereas rickets itself is a widespread
affection.
It is therefore only justifiable to regard rickets
as a predisposing cause,mainìy on account of its complications,bad diet,gastro-enteric disturbances,bronchitiS,.
teething,and partly from Impaired nutrition with consequent diminished control of the nervous system.
Holt (loc.cit.,p.697) regards rickets as the most
important predisposing cause for t'e disturbance of
the nutrition of the brain.ne instability of infancy
is most frequently engendered by rickets, and, if convuisHions occur without evident cause,search should always
e made for the presence of this disease.Convulsions
,

ay occur

in children with enlargement of the tIonadvt

land
a condition often associated with rickets,whic
disease is possibly the original cause of the nervous
disorder.
-

Tile

convulsions of rachitic children usually affec

the entire body,and very seldom are unilateral in distribution.As a rule, they are not danp-erous to life,but
they tend to weaken the nervous system,ani may be the
starting -point of true epilepsy in later life,- so that
a convulsion must not be lightly disregarded,and every
effort should be made to prevent any recurrence thereof.
If the presence of toxins is sthspected, the digestive
system should receive attention,and anti- rachitic
treatment adopted,and all possible means employed to
Child up a sound nervous system in a healthy body
HEAD-ROLLING.
his symptom may be present in rickets,generally
the
early stages of the disease.The child rolls its
in
head monotonously from side to side;an1 frequently in
these cases there can be seen,on the occiput,the
characteristic thinning of the hair.The rolling may
continue during light sleep,but always ceases when the
dhild sits up.As a rule,it occurs in infants under two
years of age,and its presence is often associated with
rickets.
Geo.Still found rickets in 15 out of 19 cases
examined;and in 4 cases other nervous disorders depend an
upon rickets - laryngismus with facial irritability in
three,and facial irritability alone in one - were
present.The disease is almost entirely one of infantil
life,most frequently between six and twelve months, and
!.

seldom seen

after the

end of the second

year.It ,i

ve

pronounced or persistent,the disease may even suggest
the possibility of meningitis being present.Still
4011flieal Jour.,Vol.xxix,p.88) doubts if rickets ought
to be considered as an essential factor.In one of his
cases,head- rolling began at four weeks ;and in some
cases he noted specially that rickets was absent,- so
that some other factor was present as the cause,probahly
some form of peripheral irritation.He found that the
most constant form of peripheral irritation present
was middle -ear disease,and head -rolling appeared long
before it was possible to detect any aural symptoms or
suppuration.Latent middle -ear catarrh was found present4
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in 15 out of 29 cases.The other usual cause generally
,resent was the irritation of dentition.
It is of interest to note that among the minor
symptoms of rickets Burnet (Med.Press,1905,p.54)
includes head -rolling and o torrhoea, and says that the
latter condition is very commonly present in this

disease.
HAD -NODDING - SPASMUS NUTANS
In this condition there is rhythmic movement of
the head - a nodding backwards and forwards, or from
side to side like a toy animal.The motion of the head
is most frequently in the antero- posterior direction
of the body,though it may be combined with a lateral
rotation.Head- nodding; may be associated with nystagmus,
which,as a.rule,is more marked in one eye than in the
other,and sometimes is limited to a single eye.The
direction of the nystagmus may be vertical,horizontal,ór
rotatory.
Geo. Still, in 20 out of 25-- cases of head -nodding,
found rickets present.
Haddon (Allbutt's Syst.of Med.,Vol.vii,p.904),in á.
first series of cases (Lancet,1890),had only two showing
signs of rickets;but,in a second series,nine out of
twenty cases showed symptoms of this disease.
The affection usually appears between the sixth
and the twelfth month of infancy,and is seldom seen
after the second year.It is more frequent in the winte
months,and rarely begins in the summer season.
In 80 per cent.of G. Still's cases,it began durin
the five months of November to Marchand, if Dr.Thomson s
cases are added also,the percentage is 86.
The fact that the time of onset is confined to the
winter months serves to distinguish head -rolling from
all other forms of infantile gyrospasm,which commence
with equal frequency at any time of the year.Owing to
its appearance always during the winter months,it was
assumed that head -rolling was set up by darkness,and a
comparison sought for between it and the nystagmus of
miners.From this view Geo.Still strongly dissents,and
compares (Clin.Jour.,Vol.xxix,p.91; Lancet,July 18,
1906) the seasonal incidence of spasmus nutans with
that of laryngismus stridulus, which is also seen most
often between November and March.
.There is a very close connection between laryngismus and rickets ;and many writers assert that this disease is most frequently observed during the winter
months, - so .that this affords strong grounds for believing that many cases of spasmus nutans are due originally
to the rachitic element present.
Henoch attaclaed special importance to dentition as
a cause;but Hadden (Alibutt's Syst.of Med.,Vol.vii,p.
904) appears to have met cases,in which dentition
neither caused or aggravated the movements;and,in the
majority of his cases, the usual signs - local or
general,and pointing to disturbances of dentition were absent.
Peterson's observations do not,however,support
HennobAA view,though teething may cause relapses of
the condition.
.
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Jacobi (loc.cit.,p.355) attributes the disease to
a central cause (rachitis),or to a reflex influence
(disorder of the intestines),and points out that the
patients are often thoroughly anaemic.
Henry Ashby regards the head -shaking and head nodding as coordinated neuroses associated with purposive or instinctive mobements,which become confirmed
into a habit.
The head- shaking movements

(Wicrhtman Lecture, Rep.Soc.Dis.Childn.,Vol.v,p.256) may first be noticed,
at the third or fourth month,when the infant first
attempts to lift up its head or to look about.It is
generally seen in infants and children of low vitality,
many of them rickety in greater or less degree;but
Ashby has not seen these movements in any cases of
severe rickets.
The writer has only seen one case in private
practice-The patient, a little girl and a visitor to
Hoylake, had had whooping- cough,and,when seen,was
suffering from pneumtnia and collapse of the left lung.
There was nystagmus,- more especially of the left eye, associated with head -nodding;but the latter symptom was
only slight in degree.There was no definite evidence of
ickets;but the child,as an infant,had been artificially
ed.

HEAD-BANGING.
condition usually occurs between six months
-d two years of age,and is seldom seen after the child
.as passed the fifth year.The most characteristic sign
is a cbnstant beating of the head by the child with its
fists,or banging; the head against the cot of on the
oor.Rickets is found present in a certain proportion
of the cases,though it is not certain that this disease
s the real cause of this nervous phenomenon.It is
robably also associated with dentition,and other refle
irritations.
Osier (Allbutt's Syst.of Med. ,Vol.vii,p.884)consid
ers that it should be classified, together with the headLnol_ding,as a coordinated tic.
Geo.Still (Clin.Jour.,Vol.xxix,p.89) finds rickets
present in some cases,but ascribes the cause as most
frequently an irritation due to middle -ear catarrh or
dentition.
George Carpenter showed,at the Society for Diseases
in Children (May 4,1905) ,the brain of a child, aged
sixteen months,the subject of head- bangìng.In brief,the
history was that the patient,at five weeks of age,had
screaming fits,began to bang his head about, and seemed
unable to see .At four and a half months there was a
rash,as well as a discharge from the nose.The child was
anaemic,had snuffles,and was possessed of four teeth.
The ribs were beaded, there was slight enlargement of t
epiphyses,and the anterior fontanelle was not closed.
The patient died from broncho- pneumonia.The appearance
of the brain resembled that of a general paralytic. A
clear and oedematous -looking fluid lay between the
layers of the pia- makelsnoid; the arachnoid itself was
more opaque than normal,and had thickened patches
scattered through it.The chief feature in the brain was

phis
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the increase in the number of medium-sized blood -

vessels in this membrane.The ventricles were not dilated.The brain was normal in size,but the convulsions
over the frontal region were smaller than normal.
BODY- ROCKING.
This ins a curious swaying to -and -fro movement of
the trunk wilst the child is sitting,as if it were
crooning a 3ullaby.Body- rocking occurs almost exclusively in the sitting posture,and is not therefore seen
in infants under nine months of age.There may be a com
hination of movements,rhythmic in character,which
occasionally even continue during light sleep.Bodyrocking has been observed in cases of rickets:for these
children are inclined to sit quietly,as they are lethargic and disinclined for exertion.Some rickety children have a habìt,when sitting up,of awaying the body
backwards and forwards,usin^r the hips as a pivot
(Carmichael,- loc.cit.,p.175) .They often adopt the
pagoda atti tulle, which resembles the well -known posi ti o
of Buddha: for they are seated on the floor with their
legs crossed in front or under the body,and with folde
hands.If the child assumes this positton,body- rocking
is often indulged in.
TETAT?Y OR CARPBPiDAL SPASM.
s is a nervous disorder,more particularly of
infant life;and it has for its special feature a spasmodic contraction of the flexor muscles of the forearm
and the back of the leg.The contractions are usually
bilateral, and,if limited to the muscles of the hands
and feet,the disorder is defined as carpopedal spasm.
Rachitic is also fregmently present;and tetany and
laryngismus ate often associated together.
Holt considers that tetany and laryngismus are
very rare, except in rachitic patients;and Jacobi
believes that the majority of cases are connected with
this disease,- especially when there are marked cranial
symptoms,such as craniotabes,- or with laryngismus. It
is endemic,and even epidemic during a cold spring
season.
Burnet (Med.Press,1905,p.54) states that tetany,
not due to gastric disturbances,is always eet up by
rickets.
During an attack,there is spasm of the interossei
and the wrist is flexed at an acute angle;the phalange .
are extended,though the terminal phalanges are usually
flexed and drawn towards the palm of the hand Th.e
principal flexion is at the metacarpo- phalangeal joint
The thumbs are powerfully adducted,and tucked into the
palm - almost across the hand to the little finger.The
hand assumes a cramped shape,and has therefore bden
compared to the obstetrical hand,which name it bears.
The feet are extended (equino varus),and the toes
forcibly flexed and drawn into the soles,If the spasm
affects the trunk, the dorsal muscles are seldom affect ed,but the muscles of the ventral aspect are contracted..
Spasm of the sphincter vesicae may cause retention of
urine.The reflexes appear to be riormal.There is an
excessive excitability to both galvanic and faradic
currents,and the electrical itrita.bility is characterised
.
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by the fact that the opening contractions (especially
the anodal opening contractions) are in excess of the
closing contractions of the galvanic circuit Vasomotor phenomena may be noted: oedema of the hands a.nd feet,
a skin Which is pink, shining, and painful to the touch,
and often redness and coldness of the extremities.If
the condition is due to rickets, the spasm is usually
limited to the hands and feet, though the muscles of
other parts of the body may be impiicated.There may be
an abnormal irritability of the facial muscles.If the
masseter Muscle of the face is lightly tapped,there is
obtained a contraction of the muscles of the forehead
on the same side;or light percussion of a nerve trunk
may cause contraction of the muscles it supplies
(Chvostek's symptom) .Spasm,excited by pressure upon
the lame nerve trunks and arteries of the part affected,
is known as Trousseau's symptom.As a rule,concurrent
disorder of the digestive tract requires treatment
before the disease can be cured;and tetany is therefore
to be regarded only as a complication of other conditions,and not as in 'itself a fatal disease.
.
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ARYNGISMUS STEIDULUS
his
a vervous disease,peculiar to infancy,in
which there is an inco8rdination of the muscles of the
larynx and spasmodic closure of the glottis,and rendering the child for the time incapable of breathing.It
seems an almost universal opinion that this disease
seldom or never occurs unless rickets is present.
Jacobi (Therapeutics of Infancy,p.l43) considers
that it is almost always connected with rickets,and is
caused by its menigeal and encephalic effects.
Eustace Smith does not believe that laryngismus is
due to central irritation,but regards it as a reflex
condition depending upon peripheral irritation,which
acts on an irritable nervous system,which as is usually
present in rickets.
Gee observed 500 cases,and,in all but 2,found
rickets present.It invariably occurs between the sixth
and eighteenth months of life,and males appear to be
more liable to be affected than females.
In a delicate or rachitic infanta spasm may be
excited by any slight irritant:a breath of cold air,
fright,passion,a tickling of the throat,excitement of
emotional disturbances are all capable of producing an
attack of this distressing accident.
The "kinks" observed in some children should be
classed as mild forms of laryng;ism_us.T.he child suddenlÿ
holds its breath for a few seconds (paralytic apnoea)
rile at play,or if suddenly excited;it throws its
head back,and,if the attack is slightly prolonged,
becomes blue in the faoe;the conclusion. of the attack
is usually marked by a loud crowing inspiration,thrug&
the spastically- contracted glottis.In the mofe severe
attacks,th.e period of apnoea may be dangerously prolonged.The attacks occur most frequently at night, or in
the early hours of the morning.Laryngismus may also
occur at long intervals,but, of the attacks are neglected
and no treatment directed to their real cause,they
become more frequent, and a child may have several
.
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paroxysms in one day.It is necessary to distinguish
laryngismus from congenital laryngeal stridor,and the
spasms of whooping- cough.
The presence of this disease should never be
regarded lightly;and the gravity of the condition is
very considerably increased if complicated by tetany or
convulsions - for then an attack may prove fatal.Pulmonary collapse - so often present during the course of
¡rachitis.- is increased by laryngismus,and also may be
another dangerous factor of the paroxysms are frequent
or prolonged.
The duration of the disease,th.ough indefinite, is
very amenable to prompt treatment - especially of
'directed towards the improvement of the true cause of
the disorder, that is, ri ckets .Laryngismus may only therefore last a few days,or appear at varying intervals of
time, for äeveral months;but, if anti- rachitic remedies
are given,there may ensue a rapid and complete recovery.
In c o n c l u s i o n though many of these
mdnor nervous symptoms are not confined solely to
rachitic disease,yet, in a child under two years of age
its presence should besought for, and, if found, the line
of treatment should be towards curing the constitutional disease:for it is probably the actual cause of the
neurotic conditions.
THE NEYTAL CONDI T IO1 ITT RICKETS.
-----The brain often sdt fern rom a condition of hyperaemia,which,in time,may produce serous effusion and
hydrocephalus;at other times,the brain is markedly
anaemic,or there may be a true hypertrophy of the
cerebral tissue.
Sir. William Jenner describes the brain in rickets
as suffering from albuminoid infiltration in common
with the liver,spleen,thymus,and lymphatic glands.
Trousseau described rickety children as possessing
precocity and intelligence beyond their years;and he
suggested that this was due to the fact that the softness of the cranium favoured more easy development of
the nervous centres,which resulted in the intelligence
being in advance of the a -e of the child.
Ritter v. Rittersbain,however,has,by measi.rements,
shown that,as a rule,the skull is no larger it1fr
rickety children than in healthy children of the same
,
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age.
It is possible that rickety children,being quiet
and indisposed to play games with companions of their
own age,mix more with grown-up people,a.nd consequently
liable to become old- fashioned, though they are
really dull- witted and ny no means intelligent. The
tendency of the disease more often is to induce a
condition of lethargy: f or the brain and blood suffer
deterioration from the malnutrition which affects all
the tissues of the body.The rickety child prefers to
sit quietly by itself,often with its legs crossed
tailor- .vise,in the position sometimes referred to as
the "pagoda attitude ",which strongly contrasts with
the normal activity of a healthy child that is seldom
still but crawling or running in every direction.
R. Clement Lucas, in the Wightman Lecture for 1904
(Brit. Jour. Dis.Childn.,Vol.i,p.341),states that it
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seems certain that rickety children are often cleverer
than other children,though he admits that this fact is
difficult of explanation. (This,however,is not reported
quite accurately:for the Wightman Lecture - reported in
the fourth volume and three hundred and forty -second
page of the above- mentioned publication - credits him
with the following statement: "I think it may be said
that persons recovered from rickets and who have
afterwards been well nourished often show greater capacity for learning ".) But,evidently influenced by
this view, he suggested (in 1881) that cases of micro eephaly should be so treated as to develop rickets,in
pdder to enlarge the head and allow the brain more
room for its development.But this writer, in the same
lecture, regards rickets and syphilis as the two great
causes of physical deterioration in London.
It may be that cases of rickets have been confused
with those of achondroplasia.These ehildren,as a rtitle,
possess an unusual degree of mental vi^our.They are
quick- witted,brdght,and,as a rule possess an unusual
degree of mental vigour;tbey are also more intelligent
than children of their own age ( Jenner). Taylot,
however,says that they are dull- witted,and possessed of
a lowered intelligence and weakmindedness.
A symrptom id rickets,pointing to lethargy or impairment of the mental facvlties,is the backwardness of
the child in learning to talk.If,during the second
year,a child makes no effort to talk,rickets or some
mental deficiency should be suspected.The child should
attempt to talk about the sixteenth month., and n ake
more rapid progress during; the third year.
Warner (The Study of Chìldren,p.233) does not find
any evidence of precocity in the rickety child;he
writes that these children are delicate,that they grow
up stunted,and that about one -third of them prove to b
dull pupils.
It seems more probable that the mental condition
is lowered by só profound a disturbance of nutrition a
is produced by rickets,and any precocity in these chil
ren cannot be re^'arded as real or lasting. The fact t t
backward children have suffered in earlier life from
rickets has been proved by several observers.
.

G. E. Shuttleworth (Brit.Med.Jour.,Oct.3,1902)
fi.nds,amo,xg the poorer classes,frequent examples of
mental hebetude and backwardness,due to malnutrition,

injuriously affecting the brain.A rachitic form of
feeblemindedness has been described;and it is possible
that the bossed and thickened skull interferes with t
growth and development of the brain,though probably th
general malnutrition of rickets,which acts directly on
the actual brain substance, id. a more powerful factor in
the production of the mental backwardness observed in
these cases.He remarks that,even in children of the
well- to- do,rickets may result in abnormal mental development.
The mental condition of rachitic children has been
studied by Eichorst,Bourneville,and others,who have
sLoan that,in combination with liveliness of spirits
an some precocity, their undoubtedly exhibit mental

deficiency.
Out of 435 feeble -minded children,Bourneviile and
Lemaire (Arch.d.Neurol.,1903) found,in 34, unmistakeable
signs of rickets present.In rickety children the defects
were not congenital,but were first evident from the
eighteenth to the twenty- fourth month,and frequently
the initial cause was an attack of eastro- enteritis or
broncho-pneumonia.In a few cases so complicated,
deformity of bones alone resulted, instead of mental
enfeeblement,surpesting that the same toxic or infectious agent was at work,but producing different results.
No stigmanta of degeneration were found in the rachitis
children,- so that the mental defect was not produced
during foetal life.
Paul Renoult,of Paris (These de Paris,1903),gives
a full account of the mental and cerebral conditions in
rachitic infants.He points out that the large brachycephalic skull,with protuberant Olympian forehead,
differs from the degenerate skull,which is often asymmetrical in shape and of oblique.formation. He
concludes that we/are not entitled to say that rickets
is the cause of weakmindedness,but that both rickets
and weakmindedness are sometimes due to the same
infective processes and toxaemias of infancy.
RESPIFi.l3.TORY

SYSTEM.

The lungs of an infant are relatively small,and
the air -passages narrow;and the diaphragm, curved like
a dome,ascends higher than in the adult into the thorax.
The thorax yields readily to lateral pressure, as it halittle power of recoil,- so that,owinm to the smallnesof the lungs and the delicacy of the bronchi and
vesicular tissue,which are readily stretched or callap-es,any obstruction readily produces emphysema or atelectasis.The spinal cord and abdominal muscles are also
acce:sorl to the act of respiration.
This delicate mechanism, dependent upon the due
assistance of the various parts of the body,is readily
thrown out of s'ear,and resp iration,like all the other
functions of the body,mu.st perforce work at a disadvantage in the case of a rickety child.The narrow and

compressed chest,the soft and inelastic ribs,the pro tuberant abdomen pushing up against the diaphragm,the
enlarged liver,and the stomach and intestines often
distended with pas., interfere, i n the case of the r chitic
infant,with the normal act of respiration,which
further hampered by the atonic condition of the abdominal
muscles.The act of inspiration may also be interfered
with by the spasm of laryngismus,or by any catarrhal
condition of the bronchial or alveolar tissue,causing
obstruction to the free ingress of air,- so that the
chest wall is drawn inwards laterally to a still greater
degree,and the due expansion of the lungs prevented.
The diaphragm shares in the flabby condition common tp
all the muscles,and the crowding -up of the abdominal
contents serves to hamper its freedom of action.It
never completely loses its fulcrum,hoWever,because the
encroachment of the enlarged abdominal viscera into the

istill
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base of the thorax keeps the lower costal arches supported,as well as widely expanded (W. Swart,- Brit.Jour.
Childn.Dis.,Vol.ii,p.251). The spine is lax,and therefore cannot render assistance;and the mechanism of the
intercostale is almost paralysed by the softening of
the thorax, as well as by the want of support usually
afforded by the ribs and normal interosseous spaces.
The loss of abdominal power, together with the
weakness of the dorsal muscles,causes the child to be
unable to adopt an erect posture,and the force of
elastic recoil is diminished;the diaphragm not having
any rigid fulcrum (as in adult abdominal atony) cannot
force down the contents of the abdomen,and the expirat
cry, elastic recoil is diminished to an equal degree
(FT`s Ewart,- loc.cit.,Oct.13,1906,p.921)
is therefore',
evident that the act ofreapiration in the rickety child
is performed under most disadvantageous conditions;and
there must be added also the great tendency for catarrhal affections of the mucous membrane of the bronchial
assages and lungs,which are readily excited during; the
course of the disease,and constitute a special danger to
ife.Th.e rickety child is always "catching; cold ";its
mucous membranes are in a sensitive,ittitable,and
unhealthy condition,and are readily infected by various
iicro -organisms.
Jacobi (loc.cit.,p.144) alludes to the fact that,
hough the heart is of average size,the arteries are
bnormally large,and there is a lowering of the blood ressure.This produces a slow and sluggish circulation
in the respiratory organs,with a tendency to congestion
nd catarrh.The smallness of the lower half of the contracted chest,the tumefaction of the tracheal,bronchial,
nd mediastinal glands,are also causes of chronic
bronchial catarrh or broncho-pneumonia.The dulness over
these glands - especially if there is also wasting of
the body - may give rise to a suspicion of tuberculosis.
Carmichael regards chronic cough as one of the most
common symptoms of rachitis,and considers that,whenever
a young infant suffers from that condition, there is a
presumption in favour of rickets.
A most frequent complication of rickets is atelectksis - generally in small patches - caused by interference with the proper filling of the pulmonary alveoli
during inspiration,although there is no obstacle to
xpiration;and generally associated with the collapse
here is a certain amount of cómpensatory errphysema.The
pressure of the nodules of the rickety rosary almost
invariably produces - immediately under the beading ¡Patches of collapsed lung with adjacent emphysema.The
lungs are readily affected by bronchial catarrh,bronchtis,broncho- pneumonia,or hypostasis at the bases of
the lungs :all these conditions are peculiary fatal in
this disease,and are often the real cause of death of
the rickety infant.The malnutrition of the tissues and
their general feebleness make the child totally unable
to resist cold,and it easily falls a victim to respiratory disorder.
The type of the respirations is often interfered
with in rickets.The normal sequence in an infant is a
port inspiratory act,a moderately -long expiratory act,
nd a s'7)ort pause .It may become inverted,- so that the
,

.It

96

expiration is prolonged,the inspiration short and jerky,
and the pause abnormally long.The type of breathing; is
abdominal and inferior -costal.One great peculiarity of
infantile breathing is its extreme rapidity and great
versatility in type (Swart). Even when no evident
pulmonary trouble is present,the breathing is rapid ant
shallow,possibly owing to some irritation of the respiratory centre.The rickety child sometimes prefers to go
to sleep in a kneeling posture (genupectoral) with its
head on the Pillow - a position often adopted by patients with cardiac dyspnoea.In rickets, owing to the atony
of its muscles,the abdomen usually remains motionless,
and protudes very little during inspiration.This,together
with the failure of the upper part of the thorax to
expand, throws all the work on the diaphragm. The only
?tctive respiratory movement is inferior- costal.There is
no normal inspiratory expansion,but the action of the
diaphragm causes recession of the chest wall,which
makes room for ye- expansion during the next expiration.
This probably must be expalined by the fact that the
lowered resistance of the ribs and cartilages is more
readily overcome by atmospheric pressure than by the
imperfect expansion of the lungs (as was first insisted
upon by Sir.William Jenner),- so that,instead of an
increase of the volume of the lung, t here is a recession
of the chest during inspiration,nhich can be measured to
some extent by the depth of Harrison's groove (W.Ewart,loc.cit.,1906,p.921).Very often,owing to collapse and
emphysema of the lungs, the rickety child suffers from
dyspnoea and cyanosis.
Dukeisky (Arch.Ped.,1904,p.790) describes a new
sign which he found in 9 cases of rickets.He called the
condition "polypnoea ",or rapid breathing.The frequency
of the respiration in rickety may rise to 118 per
minute,though usually from 50 to 80 is the average
rate.The condition,according to him,is caused by: (1)
The presence of carbonic oxide gas,in excess,resulting
in irritation of the respiratory centre. (2) The small r
capacity of the thorax. (3) The higher excitability of
the central nervous system. He finds that the polypnoe
gradually tends to improvement,with the subsidence of
the rachi ti c condition.
Wachsmuth is indl ined to regard the lesions of
rickets as due to a chronic intoxication by carbonic
acid gas.
The interference with free inspiration,and possibl
also the impure atmosphere of the surroundings of many
rickety children,leads to the frequent development of
adenoid growths in the nasopharynx,hypertrophy of the
tonsils, and enlargement of the cervical glands .There
may also be considerable tumefaction and enlargement of
the glands of the trachea,bronchi, a,nd mediastinum more especially if the child has suffered musch from
bronchial catarrh.A dull area may be marked out by per -!
cussion behind the manubrium sterni,and,if the thymus
is increased in size,- as is often the case in rickets, it can be mapped out up:°-ards into the neck.The wasting
and poor health,the dulness on percussion over the lungs,
the chronic cough,and the bronchial catarrh,may suggest
tuberculosis;and it is possible that these enlarged
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glands may sometimes be the case of suien death in
chi.ldren.Frequent attacks of bronchitis or bronchopneumonia predispose to tuberculosis,or asthma,in later
life.The respiratory disotders may be subordinate to
the gastro- intestinal catarrhs;and sometimes a child
suffers alternately from these conditions.
It has already been stated that rachitic children
can contract tuberculosis,and that the general condition of their health,and the chronic lung troubles,
render them particularly liable to this disease.Rachitis,as was formerly supposed,does not protect from
tuberculosis.

CIRCULATORY SYVTii]
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The complications arising in the circulatory
em are largely of a mechanical nature,produced by the
contraction and distortion of the chest wallas well as
by the pressure from below of the abdominal organs.The
heart is pushed outwards towards the left,and where it
comes in contact with the beadings on a rib,a milkwhite patch is formed on the surface of the pericardium.
The apex beat may be more diffuse than normal,and pushed
outwards beyond the nipple line .The heart muscle shares
in the general flabbiness of the muscular tissue,and
there may be some hypertrophy of the cardiac organ.The
action of the heart is hampered by the abdominal distension,which gives rise to symptoms of palpitation,

tachycardia,or slow and irregular pulsations.The arteries throughout the body are. dil.ated;the blood -pressure
is low;there is stasis in the principal viscera,as vel>1
as at the periphery;and general retardation of the
circulation is observed.
Beneke found the pulmonary artery in racliitis
larger than in a healthy child;and this would have
considerable bearing upon the circulation in the lungs,.
and also on the pulmonary complications.
There is a passive portal congestion,but,as a rule,
no tendency to piles,because the infant is practically
always in a recumbent position.The capillary stasis
and the lymphatic engorgement lead to enlargement of
many of the viscera,- especially the liver and the
spleen,- and the irritative proliferation may lead to
hyperplasia of the organs.The solid viscera,therefore,
may show actual fibrosis of their tissue.The circulation
of the blood and lymph within the abdomen is retarded, partly by the distension of the viscera,but also by thé
inactive condition of the muscles,which afford no help
or stimulus to induce the rapid movement of these
fluids in the circulation.

The rachitic child is often anaemic,and the blood
changes are largely those peculiar to this condition.
The red corpuscles are less numerous than in health,
and nucleated red corpuscles may be present.There is
sometimes a slight degree of leucocytosis.The blood
conditions may be complicated by the presence of acute

splenic anaemia.
Jacobi alludes to the fact that a great many more
blood -cells are required to fill the arteries,when wide,
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than when narrow,and affirms that the arteries in rickets are wide and the blood- pressure low.Therefore,if
the formation of blood-cells is hampered by any disease
of the digestive or blood -making organs, the tissues
will then s' ow a relative increase in the percentage of
water.This fact has frequently been shown to obtain in
examination of the blood of rachitic children.
The anaemic condition,so frequently present in the
rachitic,may be set up by an excess of improper alimentation causing autointoxication,by the action of cold,or
any chilling of the body,producing destruction of the
blood- corpuscies,and,in the later stages,by any over taxing of the strength of the ill- nourished and debilitated child.A disease,such as ricets,which interferes
with nutrition to so great an extent,may cause champes
in the blood that makes it revert to the more infantile
form,in which there is a high proportion of lymphocytes,
and only a small number of polynuclear ceils.Under these
circumstances,enlargement of the spleen may also be
present.

DIGESTIVE

SYST1+,M

.

Long before the appearance of well- marked rachitic
s\rmptoms,the infant suffers from considerable disturbance of the gastro- intestinal tract:constipation,
diarrhoea,gastric catarrh,colic,and flatulence may all
troubles of the digestion produced by faiòlty feeding,
kith gradually lead on to a condition of malnutrition
or of mal- assimilation,and,at a later stage,there is
the development of the true rachitic disease.But,on the
other hand,these vague symptoms of the digestive disor -¡
der may be the actual premonitory signs of the rachitic

e

dyscrasia.
The first symptom of the digestive system,which
should arouse a suspicion of the presence of rickets,is
obstinate constipation;and,as already mentioned,Jacobi
regards constipation,even in a breast -fed infant in the
first few months of life,as pathognomonic of rickets.
It may be due to atony of the abdominal muscles,with
which is often associated acholia with small,dry,pale
stools and defective peristalsis of the intestines.
Later,there may be acute gastro- intestinal catarrh,with
or without diarrhoea and vomiting.
The delay of dentition and the hypertrophy of the
tonsils have been referred to elsewhere.
The tongue shows nothing characteristic:it may be
quite clean,or thickly coated with fur.If this organ is
dirty,and the child is seen to rub its nose or to grind
its teeth at night,the mother will wrongly attribute
e symptoms to worms-and fortunate Will be the offspring
that escapes a liberal dosage of worm powders and castor oil.The surface of the tongue may be slimy,or it may
show little islands,- red,marginated,and denuded of
epithelium,- "the geographical tongue ". These patches
increase in size and number,and extend backwards.
Parrot affirmed that they were of syphilitic origin,
but this is not correct:for the patches correspond exactly with the erosions near the solitary glands,and those

t
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of Lieberkilhn in the intestines;and they may also

indicate an incompetency of absorption in that locality,
as well as an abnormal secretion.
The large size of the abdomen - almost always a
symptom of rachitis - early attracts attention.The
rickety child may be brought for medical advice, solely
because it has a "pot -belly ",with perhaps some slight
digestive disorder .This large abdomen ( Froschbauch "frog- belly ") is usually tense and tympani tic to per cussion,and is the result of manifold causes acting in
concert .The atony of the abdominal muscles, the depression of the diaphragm, the contracted thorax, the enlarged
liver and spleen, the dilated $torawh and intestines,
t' e shallowness
of the pel.vis,all contribute towards
its production.
Comby insists that the big belly is not due to
deformity of the thorax,depressed diaphragm,or enlarged
viscera,but results most commonly from the dilatation of
the stomach.It would seem probable,however,that the
atonic condition of the abdominal muscles is an important factor in producing and maintaining this abnormality.
Holt found enlargement of the abdomen in 60 per
cent.of his cases.The enlargement is uniform,and the
condition is indefinitely kept up by chronic indigestion,flatulence,and fermentation.
The dilatation of the stomach is a common symptom
of rachitic children;and it may persist,even into adult
lifelong after other evidences of rachitis have disappeared.It is not uncommon for rickety children to have
an abnormally large appetite, and to suffer from excessive thirst.By the continual overloading of the stomach
with food,any gastric catarrh present is aggravated,
and the constant distension prepetuates the dilated
condition of the stomach.There may be a primary gastri
catarrh present,but there is more frequently a seconda
gastritis,set up by excessive or injudicious feeding.
This leads to the production of mucus and free acid,
which interfere with the proper assimilation of food;
and this malnutrition is often responsible fbr the
anaemia of the child.The gastriccatarrh of rickets
invariably is of the acid type; and it is important to
neutralise any free acid before the administration of
food,- for which purpose alkaline mixtures are very
beneficial.In
.Iii c onnon with all the mucous membranes of
the body, those of the stomach and intestines are very
liable to catarrh,which is easily set up by cold or
errors in diet;it is not amenable to treatment,an,d
relapses are very frequent.
The intestines - purAicularly the colon - are
dilated: this may produce inguinal or umbilical hernia,
and prolapse of the rectum is also sometimes observed.
Diarrhoea is a constant symptom, Continually kept up
and aggravated by improper diet .The motions may be acid,
green,foetid,slimy,and' containing much undigested food;
or there may be copious pasty -looking and offensive
stools,deficient in bile, with flatulence,fermentation,
colic,and abdominal pain.0onstip tion may alternate with
diarrhoea.There is a great tendency for the gastrointestinal disturbances to become chronic - especially
if no treatment is directed to the cure of the rickets
present.Rickets is the great slime -producer (Angel Money),
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and it is possible that its evil of Fects may still be
traced in the mucous disease of older children. There
seems little doubt but that the dyspepsias and gastrointestinal disturbances of rickets persist lone after
the bony deformities have disappeared,and may be important factors in the production of digestive disorders of
later childhood,and even of adult life.
The liver is enlarged: this may be only a passive
congestion;later,there is an actual fibrosis of the
organ,or changes of a fatty nature set up by obstructed
circulation through the lungs - hyperplasia being due
to chronic hyperaemia.Catarrhal jaundice sometimes has
been known to occur in the course of the disease.
The spleen may be enlarged,and it alsó may show
hyperplasia and fibrosis .Enlargement of the spleen
usually indicates the presence of syphilitic disease,or
acute splenic anaemia as well as rickets.
The lymphatic glands show great tendency to enlargement and hyperplasia throughout, the body.
The bladder is sometimes in a state of catarrh,its
mucous membrane irritable,and also liable to infective
processes.
Carmichael (Dis.of Childn.,p.177) lays some stress
on the frequency of micturition as an early diagnostic
sign of rickets.
Analysis of th urine may show little variation
from normal specimens .I t seldom contains excess of
lactic acid;not have later observers been able to
detect any increase in the quantity of lime .There may be
a strong odour of methylamine.
In a certain number of cases, Fagge (Trans.Path.
Soc ,Vol .xxxii) has observed an increase in the amount
of uric acid passed by rachitic children;but this does
not seem to be a constant or an actual symptom of the
disease.
.

TElliffIRRATURE.

The temperature in rachitis is seldom above normal:
it is more often subnormal - especially if the child is
suffering from exhaustion or marasmus.There is at time
a slight pyrexia with evening exacerbations. But,if
there is any marked rise of temperature,it is general_t
accounted for by some complication of rickets - more
especially bronchitis,broncho- pneumonia,or acute
gastro- intestinal catarrh.

SKIN.
The changes in the skin are largely thos4nduced
by a condition of malnutrition.There is often an increase of the subcutaneous fat,if the child is big and
flabby, though, in the later stages of the disease,it
may be less than normal, if there has been much wasting
of the tissues .The skin is soft and easily irritated,so that erythematous and eczematous rashes are of frequent occurrence - more particularly about the head and
neck: foTthe excessive sweating keeps up an unhealthy
condition of these parts.The skin of the head is moist
and pe rppiring; there may be an excessive secretion of
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the sebaceous follicles,leac1inM to seborrhoea, crops of
miliaria;and,if the toilet of the head is neglected,
there will be impetiginous eruptions.
The h.air,instead of possessing the bright appearance and the glossiness of health,is often dull, dry,
meagre ,and wispy in quanti ty, and thin, poor, and of unsatisfactory quality.
Strophulus,and kindred eruptions about the mouth,
are often wrongly attributed to teethin:.There may be
eruptions of eczema,impetigo contagiosa,or lichen about
the body;an:d,if there is much gastro- intestinal disturbance,urticaria - in an acute form suggestive of a
toxaemia - may put in an appearance.
Irritable eruptions - such as prurigo or pruriginous strophulus - are sometimes observed; the latter is
characterised by an eruption of discrete papules syarmountel/ by vesicles.The frequent scratching of the
lesions of prurigo may result in bleeding;and,if this
trouble is left untreated,it may merge ,in after life,
into the chronic prurigo of Hebra - an almost incurable
disease (Comby).
The diarrhoea and the acid sliíòay motions scald and
irritate the buttocks,Penitals,an,:i the backs of the
thighs,- so that, i n these parts of the body,various
eruptions are nearly always present - the most common
being erythema,eczema,impetigo,and echtlnyma.The last mentioned eruption may leave scars,so deep and permanent
that they may even suggest the presence-of hereditary
syphilis.
Trophoneuroses,conditions of local ischaemia,
coldness and cyanosis of the extremities have been
observed.
Continual scratching may cause infection of the

skin,which may lead to boils,eniarged glands,and
subsequent suppuration.
Cutaneous eruptions are not found in all cases of
rickets :.for frequently children with this disease have
a spin that is healthy,white or mottled in colour,and
free from blemish.
There may be a condition of general hyperaesthesia;
but this should suggest more often the presence of
scurvy - either alone, or as a complication of rickets.
IN1N,CTIOUS DISEASES.

The standard of nutrition in a rickety child is so
low,and its vitality so feeble,tat it easily falls a
victim to concurrent diseases .Buancho- pneumonia or
acute diarrhoea, occurring in a rachitic infant, are
especially liable to prove fatal.It also very readily
falls a victim to infectious diseasets,and contracts
these affections with greater frequency than healthy
children.The rachitic apparently has no poorer of resisting any infective virus.
The mortality of rickety children from measles,
diphtheria ,scarlatina,enterica,and influenza is very
zrreat.Unfortunately,this disease is seldom mentioned in
the death certificates,- so that it is practically
impossible to arrive at any accurate statistics.
Whooping- cough is a disorder that must be regarded as
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of the utmost gravity,if it occurs as a complication of
rickets :for the child is unable to cope with the sudden
spasmodic attacks of pertussis,because it is hampered
by the contracted thorax, the feebleness of its muscles,
and the special tenddncy present for collapse of the
lung;s.In this disease,fatal syncope is not uncommon.

Hansemann (Berl.klin.Woch.,Feb.26,anal March 5,
1906) especially emphasizes this remarkable precUsposition to infectious diseases shown by rachitic children,
and states that his records seldom show deaths from
diphtheria,scarlet fever,or measles,unless the patient
also has rickets,and that this fact is particularly
noticeable in regard to whooping- cough.He regards
rickets not els a bone disease,hut :Ls a disease of
metabolism; and he points out t hat, gas renal affections
are associated with gout,in a similar manner pulmonary
and intestinal catarrh occur with racl-itis.This,however,
is no new theory:for Fagge and Sir William Jenner,many
years ago (Trans .Path.Soc. ,Vol .xxxii) seemed inclined
to regard rickets as a diathetic condition,comparable
to gout.
Tuberculesi.s, i n. whatever form,grafted on to rick ets,is almost certain. to result in the death of the

child.

CHLOROFORM

POISOI`?IT?C-.

.........
Though the subject does not really come under the
heading of Symptomatology,it is perhaps not altogether
irrelevant at this juncture to refer to the effect of
chloroform on rickety children.It seems possible that
many of the deaths,now classified as due to delayed
ch loroform poisoning,have as their predisposing*
condition the presence of rachitis.
E. Telford and J. L. Falconer (Lancet,1906,p.1341)
report two cases of death after chloroform in markedly
rachitic chlldren.Gutbrie believes that a predisposing
condition is always present, on which the chloroform
has heaped the last straw;and the above -mentioned
writers suggest that in rickets will be found one of
these predisposing conditions.They also fefer to notes
on other cases, - all osteotomies for rachitic deformities,- in which. symptoms pointing to delayed poisoning
by chloroform occurred;and they note that additional
cases are to be found in the literature of the subject,
in which. the patient suffered from the symptoms or
'sequels of rickets.
It is possible that the toxaemia of rickets produces some change in the tissues,or that there may be
some fatty condition of the liver which renders the
child peculiarly sensitive to the poison of chloroform,
though it may only be that rickety children,in common
with all children of a lymphatic temperament,take
chloroform very badly.This peculiarity is worthy of
mentiori;fcr it

ispossible,and

even an

additional,

source of danger 'to the rachitic child - especially
it is necessary to submit it to any surgical operation.
ACUTE RICTFTS.

-

It is doubtful whether rickets ever assumes an
acute form.The usual type of rickets seen in an infant
develops slowly,and its full effects,- as evidenced by
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disturbances of the
respiratory and gastro- intestinal organs,and the varied
symptoms of a nervous instability,- do not appear fully
matured until after many months of vague premonitory
disorders.
A disease,however,has been described,in which a
succession of symptoms,not unlike those of rickets,
appear with startling suldenness,and which is classified
by many authorities as an acute form of rickets. The
affection has also been regarcled as a multiple epiphysitis or periostitis of the articular ends of the long
bones .The disease may appear sudSenly,and its effects
on the child are so severe that,th.ough in perfect
health immediately prior to being seized by this illness
and apparently showing no sign of impending ailment, it
is speedily reduced to a dangerous condition of marasmus
and exhaustion.
The principal symptoms described under the name of
acute rickets are fever,ar,a.emia,swelling of the epiphyses,tenderness on pressure or movement of the joints
and limbs,extravasatiorn of blood under the periosteum,
proptosis of the eyes,oedema or ecchymoses of the eye lids,as well as passage of blood by the bowel or haema.turia.The acuteness of the disease,the pain,the
tenderness and swelling: of the limbs almost suggest some
septic disease - such as osteomyelitis or rheumatic
fever.Latterly,most authorities do not regard the
affection as one of rachitic origin.
The investigations of Barlow and Cheadle almost
conclusively prove that the disease is not rickets at
all,but infantile scurvy fan affection (óften associated
with rickets) ;and it is possible that this combination
has given rise to the misapprehension of the true nature
of the scorbutic condition,wrongly termed acute rickets.
Holt and Cheadle strongly deny the occurrence of an
acute form of rickets;on the other hand,other authorities are not so positive a.nd, though agreeing that the
condition may be scorbutic in origin, they incline to
regard it as an intense form of anaemia present in
severe rickets.
Ashby (Dis.of Childn.,p.370) states that there is
much in favour of this latter view.Acute rickets may
resemble congenital syphilitic epiphysitis.Thhs usually
occurs under six months of age,and may be a foetal
condi.tion.The presence of other signs of syphilis as
well as the absence of the characteristic haemorrhages,
sgould serve to distinguish the syphilitic disease
from the rachitic (or scorbutic) condition.
Hutchinson Dis.of Childn.,p.112) advises an
avoidance of the term "acute rickets ",as liable to lead
to confusion with scorbutus,but admits that a class of
cases can be seen,marked by a rapid onset of the disease,with the development of visceral, rather than osseous
symptims,and characterised by tenderness over the
bones,as well as by a tendency to sweating.
In examining the reports of cases appearing during
recent years,it is noticeable that almost all are
classified under the heading of scorbutms,and are only
incidentally referred to as cases of so- called "acute
rickets "; indeed, i t seems that most authorities are
abandoning the use of the latter name.
the deformities of the

limbs,

,

.

(

thy=

104
FOETAL RICKETS.

Recent researches rather incline towards disproving
the alleged occurrence of rickets during foetal life,
and to classify cases,previously reported under this
herding,amongst the diseases of osteoporosis or osteo-

genesis imperfecta.
Comby says: "One is not born raehitie,one becomes
so ". According to this writer,foetal rickets,- with its
deformities,its multiple fractures,and its anomalies of
ossification,- presents a number of unrelated phenomena,
which do not belong to true rickets.
It is also supposed tbat many of the infants born
stunted an deformed,and reported as foetal rickets,
were probably really cases of achondroplasia foetalis a condition first clearly described by Parrot,in 1878,
who insisted that the condition was due to a defect in
the development of the cartilaginous bone.
Before this date,however,obstetricians always
classified these cases as foetal rickets,though,even in
1856,Virchow had drawn attention to the large head and
short limbs of a certain number of foetuses.
Winkler, in 1871, differentiated the condition from
ordinary rickets,and proposed to call it "rachitis
micromiela ".Depaui also insisted that achondroplasia
and rickets were two separate diseases.
Kauffmann was the first to use the rather clumsy
name of "chondrodystrophia foetalis ";and Mi'jller,Porak,
Knebbing,Marchand,and Pierre Marie also added to our
knowledge of the disease. The last -named authority
gives an 'instructive contrast of the measurements of the
body in two cases of achondroplasia with a normal chill
of eight years.
Porak. and Duranti (1894),in the case of a newborn
child apparently rachitic,found a marked rarefaction o
the bones,a dilated medullary canal,filled with marrow
and surrounded by a thin layer of bone.
There is extensive resorption of bone;and this
Condition is not to be found in true rickets.Microscopical examination of the bone shows that the defective
growth is dus to a rudimentary and irregular arrangement of the proliferating cartilage cells,and. an ingrowth of connective tissue from the periosteum,between
the dìaphysis and epiphysis,which separates them
cornpletely.There may be synostosis of the sutures at
the base of the -skull .In achondroplasia the limbs are
short,stunted,and bent;the head is large,but its bones,
as well as those of the chest,show no deformities.Tre
fingers are equal in lenmth,and spread out at their
distal extremities,forming the typical "main en trident';
Tt seems fairly certain that a proportion of the cases
of foetal rickets should be classified under achondroplasia,wh.ich also must be regarded as a disease of
foetal cartilage preceding the period of bone -formation,
and as having no relation to true rickets.
The infants torn suffering from so- called foetal
rickets are found to have the bones of the skull ,ribs
and limbs imperfectly calcified,en.larced epiphyses,
and to sustain fractures from any injury,or even unde7
most careful handling,or during examination.
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Henry Ashby ( Rep .Soc.Dis.Ch.ì1dn.,Vol.i,p.166)
reports the case of an infant,well nourished at birth,
wwh.o,during the first fortnight of life,had five fractures,- right humerus ana. radius,left humerus,ulna,and
femur, - anl,at six wee
of age,when being examined,
sustained a fracture of the right femur.At two weeks of
age,there were symptoms of rachitis present:craniotabes
of the parietal and occipital bones,softened ribs,broad
vertical grooving of the chest,beaded ribs,but no
enlargement of the epiphyses.
Comby quiotes Chaussin as having reported the case
a
foetus, in which there were no less than forty of
three fractures.These cases,however,should be classified
as osteonenesis imperfecta,and not as foetal rickets.
The experiments of Chalmers Watson,previously
quoted,show that parent rats,fed on an excessive meat
diet, developed symptoms identical with those of rickets.
Anatomically, the changes were those of advanced rickets
in the human subject;but microscopical examination
showed that the condition was widely different,the
his tolagi cal appearance not that of rickets,and the
epiphyseal lines not presenting the irregular dentate
appearance so characteristic of this di:-ease. Other
experiments with animals appear to have given very
similar results.
Stoeltzner fed a puppy on horseflesh,bacon,and
distilled water - the result being that the animal
increased in weight,the bones became bent,and the
epiphyses enlar %ed.The condition apparently resembled
rickets,but the bones were very spongy;and it is
doubtful if this authority can claim to have really
produced *rachitic disease in the way he describes.
R. Lovell and F. Nicholls (Brit.iì ed.Jour. ,Oct.13,
1906,p.915) in a paper on csteogenesis imperfecta,held
that the preponderance of evidence is against the occurrence of rickets in intra- uterine life.They give as
the essential features of osteogenesis imperfecta: (1)
A process of bone- formation,everywhere checked,and of
an abnormal kind. (2) Netaplasia of cartilage,greater
than normal,while the apposition of bone is much less.
(3) Formation of periosteal bone,which is abnormal and
incomplete. (4) Deformities due to (a) imperfectly
united fractures, (b) curving and bending of the bones
due to the disease itself,and which have led to the
erroneous idea that rickets was present.
Ashby (loc.cit.,p.169) points out the difference
between rickets and osteoiborosis.In rickets there is a
very extensive preparation for ossification,a rich
formation of osteoid tmssue,which,with no scarcity of
lime salts,rer,ains uneklcified;in osteoporosis very
slight preparation for ossification takes place,but,
though there is a scarcity of lime salts,the osteoid
tissue is calcified,and,in opposition to rickets,there
is calcification of the cartilage matrix.
The etiology of foetal rickets is obscure,but there
seems a close connection between the health of the
mother during pregnancy and the foetus at birth.If the
mother has suffered from starvation,want,or any acute
illness, the foetus may be born with this disease.
The experiments of Cha] mers Watson on rats still
further support this statement;and his case,in which a
,

,
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chiid,born of a tuberculous mother,fed on excessive
meat -juice months before marriage,wh.ich develöped a
similar disease,strongly suggests that causes are in
operation in the parent ready to act at the conception
or birth of the child.
Charrin and Coley, quited by Ashby, claim to have
produced congenital rickets in a rabbit,by injecting
the parents with the toxins of diphtheria and "blue pus".
Chalmers Watson considers that special attention
should be directed to the condition of the thyroid,
adrenal a.nd other glands f'o r, ac cording to the paper of
Dr. Lovett and Nicholls, the children may show a cretinoid condition of the face,and have small adrenal glands;
and he further advises t1-at, in addition to the examination of their structure,due regard should be paid to the
weight of these organs in relation to the total body
weight.
If,as seems probable,foetal rickets is osteoporosis,
much information may be gained in the future by a careful
inquiry into the history of the parents,the state of
their health,and any peculiarities in their diet.
Cases that cannot be classified as osteoporosis
will probably come under achondroplasia or cretinism;
and the name "foetal rickets,being a misnomer, will fall
into disuse.
The differential points between rickets,acbondroplasia,and cretinism will be referred -to under Diagnosis.
,

:

LATE RICKETS.
Although rickets is almost entirely a disease of
infancy or early ch.ildhood,yet,sometimes it is seen in
later life.It may appear at the period of puberty,or
even in adult years.About the age of puberty,both
growth and ossification attain an intensity only equal], ed,or suppassed,in the first two years of life,and the
condition of the osseous system is similar.The name
"prolonged rickets" has been used by some writers to
indicate cases of infantile rickets,wbieh have persisted
with intervals of intermission,up to or beyond puberty.
H. Clutton is inclined to regard adolescent¡
rickets as a distincy development of infantile rickets,
arising in circumstances which are chiefly due to the
age of the patient.
Rickets is a disease associated with growth and
development;and it is somewhat rare for it to occur
after the epiphyses have ossified.As a rule,iate ricke s
is confined to the growing limbs;and the head is scare ly affected,because in it growth and expansion are
almost completed.In some cases,there is a history of
rickets during early years,then a long interval of
health with no relapses,but the appearance of late
rickets at puberty.
Oilier divides cases into (1) those in which rickets appears in adolescence (primary rachitis tarda)
and (2) those in which there is a relapse or a recrudescence of the disease at puberty,after an apparently
complete recovery from an attack in infancy (secondary
rachitis tarda).
,

,
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Goodhart and Still adopt a different classification,and mention three varieties: (1) Cases identical
With ordinary rickets. (2) Cases with atrophy and fragility of the bones like osteomalacia, these same forming
the majority. (3) Cases unlike (1) or (2),but possessing
.o culiar features of .their own.
Trousseau makes no distinction between -rickets and
osteomalacia.
The principal symptoms in a case of late rickets,
occurring before puberty,is a condition of fatigue
induced in a child,even with the excitant of very slight
exertion-The child may also suffer from excessive
perspirations.The muscles and ligaments are lax,the epi
p'hyses slowly enlarge at the wrists and ankles, there is
stiffness of the legs,and some pains in the muscles
and bones. At a later stage,the deformities usually
associated with rickets appear:lateral curvature of the
repine ,knock- knee,flat- foot,beadinç of the ribs,and a
Waddling gait, or a walk su.gMestive bf hip -joint disease.
The pelvis,as in early rickets,is flat.There may be hypertrophy of the muscles .The patient may show diminished
stature;and it appears that one of Clutton's cases only
ei ghed 6 st. 52 lbs,though the height of the patient
was 5 ft. 2 in. Nervous symptoms also are present .The
child is irritable,restless at night,unfit for school
or work,and may suffer from depression or 1ypochondriasis.
Professor E. Roos considers that the cardinal
symptom is rickets is enlargement of the epiphysts;and
also that simple deformities - such as genu valgum are insufficient evidence of the disease.
Mickulicz,however,calls attention to the fact that
se- called genu valgum adolescentium is usually only a
characteristic of late rickets.He could find no constant
relation between knock- knee,the second decade of life,
and long- standing,or the carrying of heavy weights, which same many surgeons assign as the cause of this
condition.
A considerable number of cases of late rickets
have been reported.
T rans.Path..Soc.,Vol.xxxii,1881)
Dr. Drewitt
narrates that of a boy, aged. 10,4 years
Koplik (Dis.of Childn.) saw the condition in the
case of a female of 8 years.
Zeit .f.klin.Med.,Bd.41,H.1,p.11; Med.Rec.,
E. Roos
CVol.vi,p.237) had two cases
the first,a girl. of 11,
without history or sins of early rickets;and the second,
a girl of the same age,wbo had rickets when a year old.
Cheadle (Trans.Path.Soc.,1881) had occasion to
treat a boy,aged 9,for this affection;and this he did
by anti -rachitic diet,but without appreciable benefit.
John Thomson (Ellin.Med.- Chir.Jour., 903Lancet,
1July 4,1903) tells of its occurrence in d011d of 8
years,whose weight was 22 lbs, the patient having been
breast -fed for eighteen months, and walking for about
a year.There were no signs of rickets until eighteen
months previous to the appearance of the present disease.
This was ushered in by an attack of diarrhoea,followed
by muscular debility,deformity of the chest,and rickety
roaary.Skiagraphs showed a great deficiency of lime
salts in the bones.
(

.
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Robert Hutchinson (Trans.Soc.Dis.in Child.,Vol.v,
p.181) attended a boy of 9 years and 8 months for
pending of the legs.He was breast -fed up to the age of
eight months,.and has rickets when three years old, from
which he never properly recovered.It was suggested that
this was a case of continuous rickets with exacerbations;
but our author considered that the case differed from
persistent rickets,because the boy jot worse during the
last five years, - both with regard to curvature and the
thictenins of the bones.
Drey ( Monats f .Kinderh. ,May,1906) reports the case
of a Rirl,aged 7 years,who,fourimonths previously,had
pain in walking.Since the onset of the pain there was
development of marked enlargement,and deformity of the
epiphyses.During twenty vears,Drey had observed 50,000
¡rachitic c'..ilclren,and had only found five cases of rachitis tarda.Thosefcases appeared as a continuation of
early rickets wi h subsequent deformity .If the disease
came on suddenly in a previously healthy child,he preferred the name of rachitis adolescentium.These cases he
d seen,for the most part,in girls between the ages of
twelve and fifteen years.
T pie etiology of the condition is obscure;and exam ination of the cases does not always confirm a diagnosis of rickets.With the assistance of the X- rays,it is
now possible to make a more accurate diagnosis of the
disease during life .Overexertion and fatigue are supposed to contribute to its causation:it explains the
ocalization of the disease,but not its etiology.
Improper food,or bad hygienic' conditions,adversely
influence the disease - just as is the case with ordin¡try infantile rachitis.
Clutton points out that the disease frequently
appears at a time of great intellectual stress (12 - 14
years) ,owing to the demands of thhool and education upon
the system.It is probable that the higher nerve centres,
unemployed during infancy,become developed at puberty,
and interfere with metabolism.The first of Mutton's
cases was accustomed to walk three miles backwards and
forwards between his house and school every day for
several years.He also worked late very night,in order
to prepare for a scholarship,which he succeeded in
winning;the second case,a girl,was in the sixth standard
of school between twelve and thi rteen years of age. The
intelligence of the cases is usually quite up to or
above the normal ,standard of their age .Prolonged mental
strain may be,however,a factor of considerable significance and i nportance .Premature sexual development has
been noted by Cluttan;and sexual causes may be at work
in the production of the disease.
Dr. Marsden showed,at the Manchester Medical
Society,a case of late rickets - a female of the age o
181 years. The skiagrams (La.ncet,1904,p.1835) showed a
remarkable increase in the breadth of the epiphyseal
cartilages;and Dr. Marsden suggested that this might
be a more trustworthy sign of late rickets than the
enlargement of the ends of the long bones.He classified
late rickets into:
(2) Localised.
(1) Disseminated.
(a) Primary.
(a) Primary.
(b) Secondary.
(b) Secondary.
.

.
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Be expresses the opinion that rickets is due to an absence of the conditions necessary for healthy growth,
'and that faulty nutrition,or bad hygienic surroundings,
by their influence on the blood,so altered its characters that it was prevented from serving its proper

function, thereby engendering rachitic disease.
A. Pollosson and Broca have noted,in cured rachitis,
the persistence of pearls of cartilage in the middle of
the epiphyses;and it has -been suggested that these
granules may explain the late deformities of rickets.
Late rickets is sometimes described under osteomalacia;and it is important to distinguish it from this
disease.
Goodhart and Still suggest that rickets and osteomalacia may be the saline disease,bu t with different
processes in the ascendant.
Osteomalacia is a disease of adult life;it affects
women more frequently than men 10
1) ;and' i s usually
seen between 25 and 30 years of age.It occurs most
frequently in pregnant women - more especially in pult parae;and the first evidence of the disease appears in
the pelvis, though all the bones of the body - especially
the rips and extremities - may be affected. The sacral
promintory is pushed forwards,and the pressure of the
femora approximates the pubic bones,giving the pelvis
a beak -like form.The bone becomes soft and decalcified,
as if it had been tfeated by hydrochloric acid,and there
is subsequent absorption of the animal basis by the
hypertrophying marrow.The result of the absorption of
the lime salts is that the bones are only thin -walled
and brittle shells,full of red marrww, or the bones may
disappear completely,and only periosteum remains around
the marrow.There is even a greater amount of decalcification than in rickets,and there is also found present
an excessive amount of fat.The urine always contains
an excessive amount of lime salts.Frractures are common;)
but,so long as bone is present,they heal readily.
Osteomalacia may be distinguished from late rickets
by its frequent occurrence in the pregnant female;by the
fragile shells of bone filled with marrow and an excess
of fat;by the characteristic beak -like pelvis;and by
the normal appearance of the epiphyses.In cases of doubt,.
Marsden's suggestion, that broadening. of the epiphyseal
line (seen in the skiar ram) is a reltabie sign of late!
ric ets,may help the diagnosis.
The treatment is unsatisfactory.Rest in bed,
attention to the diet,good food,fresh air,salt baths,
phosphorus,and cod -liver oil may all help towards a
cure .Iodide of potassium, even though there is no syphilitic history,may exert some favourable action.Thyroid
extract has been tried;but,so far,it cannot be said
that treatment by this method alone offers hope of
success.
Clutton advises that any correction of the deform ities,by osteoto: *,should be postponed until all signs
of rickets have disappeared.
It is necessary to diagnose late rickets from persistent rickets,which,Jackson Clarke says,is fairly
common at orthopaedic hospitals:for he appears to have
seen it in children from 8 - 14 years of age (Rep.Soc.
Dis.Childn.,Vol.v,p.182)
:
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of the .first year.It may 'oe noted that the baby was
:always given fresh milk,and only boiled milk if specially ordered during the hot weather,or for digestive
disorder.
Thy child was at first ravenously hungry,and required more food than is usual for its age;it was also
necessary for some months to feed him every four hours
during the night.The digestive troubles ceased, the
weight slowly increased,and the chill began to make
headway, and, even though it had a smart attack of
diarrhoea,there was nb fall in the weight- curve.Graduated
doses of cream (maximum dose - one teaspoonful) were
added to alternate or every feed of six ounces.
At about three months,sweating of the head was
no ticed.This was always very profuse about the head and
neck (never on the body) ,and the child was restless always kicking the bedclothes off at night, and lying
uncovered.At a later date,head- rolling was observed,and
the hair on the occiput was almost worn away by the
continual friction.The head sweating and restlessness
continued up to the ninth. month.
There was slight thickening of the epiphyses,and,
a little later,curvature of both tibiae.Beading of the
ribs was not marked,but there was a slight indication
of a lateral furrow round the chest.There may have been
a little thickening of the frontal bones,but this was
never regarded as a real symptom.The muscles,owing to
the child's atrophic condition,wers flabby and wasted.
The infant was very nervous,and a restless sleeper
throughout the first year - long after it had ceased to'
colic
Betwe6n the fifth and sixth months,anaemia was a
very distinct symptom (even the mucous membranes of the
lips were blanched),and gave rise to considerable
anxiety.
Iron had no influence on the condition,but it
rapidly disappeared when Virol was added to the dietaxy,
lAfte r some experimentati on, the writer found that the
best way to give the Virol was to add one or more
teaspoonfuls - according to the age of the child - to
one pint of gruel at a temperature of 100rF.,keepitg
same. at this heat for fifteen minutes.This was made
twice in the twenty -four hours.The malt -extract thinned
and dextrinised the gruel,and rendered it more digestible;the bone -marrow was readily absorbed,and gave rise
to no gastric dis turLance .The portion of milk in each
feed remained unaltered,and cream was added as required.
Every effort was made to obtain clean mil.k;it.was deliv'ered in stoppered bottles,and poured into a clean
vessel immediately on receipt,covered,and kept in a
cool place.
Very shortly,on this treatment (without any drugs)
the anaemia disappeared;and but little alteration was
made in the diet up to nine months of age,except to
increase the quantity of milk in the feeds.Afterwards,
month,
sixth
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middle -ear disease.The teeth were cut at the normal
dates,and with little discomfort;but the right lateral
upper incisor was cut before the upper central incisors.
The infant had two attacks of bronchial catarrh: the
first attack when five months old,with some fever.The
-,weight was then 12 lbs. 12 ozs.,a:nd there was also a
main of 3 ozs. during the next two weeks .The second
attack, at eight months of age (weight 162 lbs) ,was very
persistent,though there tas only slight rise of temper att ye no fall in the weight- curve, and no impairment of
he child's vitality.
After. seven months, there were nor very obvious
symptoms of riciets,except sweating of the head,restlessness at night, a -.d slight bowing of the tibiae .The
child, frequently adopte71 the íenupectoral position
when it went to sleep.The mtfl.scles began to gain tone
and firmness, and filled out rapidly; the child was never
fat,always spare and cleanly buillt,and the complexion
was that of health.The patient was well,bright,and
happy,it sat up and took notice of its surroundings;it
seldom had colic or indigestion;and the feeding at
night became unnecessary.
Its weight at one year old was 20 lbs.The mental
activity and intelligence of the ci ild was acute,and
remarked upon by disinterested observers;it has always
ben extremely vivacious,and is quick at noticing or
imitating the actions of people around it.Nevertheless,
talking and walking were a little delayed.It was able
to say two words at 174- months,and began to walk towards
the latter end of this month.It could stand fairly well
against a support;or crawl on the floor,by the end of
the first year.
The writer was of the opinion that this case
showed a tendency towards rickets - even though most
authorities assert that atrophic infants seldom become
rachi ti c .The child, of ter its period of early illness,
was in the best possible surroundings;it was nursed in
an ideal way,and all details with regard to its food
were attended to with scrupulous exactitude.Any indication of gastro- intestinal disturbance was met by ibmediate
alteration (if required) of the strength of the food.In
addition, the child ha,ld an abundance of the very purest
l

-

of air.
The air of Hoylake is sharp and bracing, the village
is situated at the mouth of the Dee and on the Irish
Sea. The air (often strong and-westerly gales)comes
over the Welsh hills from the Atlantic Ocean,and is
keen and invigorating.The baby was made an open -air
child;it was out winter and summ.er;anci,whenever possible,
it slept out of doors during the day.At the present
time it does not appear at all inconvenienced by cold
weather.Drugs were seldom used in the treatment of the
case, reliance being placed on the diet, the fresh. air,
and the nursing.
The only reason for alluding to this case is to
sAbbasize the statement that it is difficult to make an
accurate diagnosis in the early stages of rickets, that
any suspicious symptom should be regarded as a danger signal,and the case treated as if rickets had fully
developed.
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Fortun ,tely, in dais case the writer was able to
have unlimited opportunities of studying the child
(as it was a relation),and therefore could watch and
estimate its progress week by week for the whole period
of eighteen months.Until the first tooth appeared at
six and a half months,he felt confident that he was
dealing with a case of early rickets,and even now
believes that the child was only saved from drifting
into the osseous changes of the disease by the excellent nursing,and the ppen -air life with abundant fresh
air (often impregnated with salt and ozone) and sunlight.
Measure ents and Condition of the Child at 171 Months.
inches.
eight Circumference of head - 19 inches.
"
"
of thorax - 191
"
" abdomen
- 182
"
Weight - 24 lbs. 6 ozs.
Anterior fontanelle almost closed.
Number of teeth - 14.
Slight thickening of the wrists and ankles.
No beading of ribs,or deformity of chest.
Distinct bowing of the left tibia in its
lower t'Ard,and slight weakness of the
ankle -joint.
Muscles firm and hard.
The child is well nourished, has bright -red
cheeks and lips,good appetite, normal
motions,sleeps well (occasionally slight
night- terrors),and is very active and
intelligent.
The diet is ttill carefully supervised,and
grape- or orange -juice given daily.

3

EYES AND TEETH.
Rickets may be associated with lamellar or zonular
cataract.The cataract is supposed to develop early
during the formation of the lens;it may be foetal,but
probably is developed during the first year of extrauterine life.Many cases,supposed to be congenital,are
really formed during the period of dentition.
The cataract consists of a layer of opaque substance in an otherwise transparent lens;the nucleus and
cortex remain transparent,it being the lens substance
which develops before and after the disturbance of
nutrition caused by raChitis.The layers of the cataract(
may be multiplied.Zonular cataract is sometimes unilateral,though more frequently it is bilateral.It develops
in children,who have convulsions during primary Sentition,but it is also seen in cases which have no history
of convulsions or suspicion of their occurrence. The
mother may state that the child never had fits,but
further inquiry may elicit the fact that there has been
crowing insiprations (laryngismus).
A peculiarity of the teeth,seen in the second
dentition,is seen in association with zonular cataract.
They are frequently confused with the syphilitic teeth
of Hutchinson (peg -top incisors),but they differ entirely
is
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whereas the syphilitic tooth (apart from any other
cachexia) is pegged, and has good enamel .The two varieties of tooth may occur together,if the rachitic child
has also had syphilis .The rachitic tooth has sometimes
very little enamel, the rough dentine looking as if it
had been pushed through a sheath; or the condition may
only be shown by two or three dotted grooves,parallel
with the free border,giving the tooth a worm -eaten
appearance.
The writer's father had opppvtunities for seeing
great numbers of -these rachitic teeth in the practice
of the Liverpool Eye and Ear Infirmary,an.d,as they
resembled in appearance cliffs that had been eroded by
the action of the waves,he found it convenient to
describe the tooth of rickets as the "tidal mark" tooth,
in order to distinguish it from the syphilitic or "screwdriver" tooth (Edgar Browne, - Zonular Cataract and
entai Malformations :Ophthalmic Review,1886)
It is probable that this early dental decay is
associated with a deficiency oflime salts in the teeth.
s a general rule,it may be stated that,if the cataract
and the teeth are associated,convulsions will invariably
occur;but, if. there is no erosion of teeth, there is
probably no history of convulsions.
.

SHORT NOTES
I.

OT?

SOTS CASES OF RICKETS.

RACHITIC SPINE.

are3

years,was brought for the treatment
disease ". There was well -marked kyphosis
in the dorso- lumbar region,but no rigidity of the
erector spinae muscles,or tenderness on manipulation.
On putting the child in a horizontal position,the curve
disappeared.Oth.er suns of rickets present were the
square rachitic head,anterior fontanelle still open,
eading; of the ribs, and. curvature of the tibiae .The
condition entirely disappeared under anti -rachitic
treatment.
II. CATARRHAL TYPE - BRONCHIAL AND VISCERAL.
M. K. ,aged 18rrmonths) had repeated attacks of
(bronchitis.He was still breast -fed.At 10 months,freque-.ntly suffered from diarrhoea and vomiting;at 15 months,
this ceased; and, since that time, the child has had repeated attacks of bronchitis.Other signs of rachitis
present are marked enlargement of the lower epiphyses
of the tibia, considerable delay in dentition,bowing of
the femora in an antero -posterior direction,and profuse
kweating of the head at night.
III. CATARPHAL TYPE ASSOCIATED WITH NERVOUS SYMPTOMS.
F.,aged 2 years,a-rtificially Ted from birth.Up
to the end of the first year,diarrhoea has been a troublesome symptom,and subsequently he had frequent cony ulsions.When 13 months ois he had a very severe convulH
sion,and died. There was marked curvature of the tibiae,
enlargement of the epiphyses of the wrists and ankles,
and the anterior fontanelle was widely patent.
IV. AN AE!iIA OF RICKETS.
aged 15 months,brought for gdvice,by the
F. W.
was
motherson account of marked langour and pallor.She
the
age
from
¡artif. iniaily fed, an:.. had been given "sop"
rickety
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a

L

115
forearms and legs were ct'rved.The liver was enormously
large,and the spleen was palpable,but there was no
history of syphilis.The mother was a healthy woman, and
had had five children,all of whom were alive and healt4.
These children were all breast -fed up to 10 months.
During her last confinement,her milk had left her on the
fourteenth day.He husband is a strong and vigorous man,
who affirms that he has never had a day's illness in
his life.
V. PSEUDO-PARALYSIS.
W. A.,aged 18 months,brought on account of
.He
had made no attempt to walk,and,when
paralysis
placed upon his feet,could scarcely stand.There was
marked kyphosis of the spine,and enlargement of the
epiphyses,but there wese no signs of true paralysis.
VI. DEFORMITIES - INTO MARKED SYMPTOMS OF RICKETS
OBSERVED BEFORE TWO YEARS.
J. H. B ,aged 2 years ,brought for advice on
account of weak ankles and a waddling gait.He was fed
at the breast mntil 15 months of age He had only one
tooth at a year old,walked at 11 months,and talked at
5 m.onths.On inspection,in addition to weak and splaying
ankles,he bad knock- knee,bow- legs,square rickety head,
ot- belly,indigestion,and a bad appetite.He was kept on
a strict diet until the digestive tract was in order,
hen the appatite soon returned,and he was able to
take plenty of food with cream and tonics.He was kept
off his feet,and splints were applied to fix the kneejoints and correct the'knock-knee.He is now a strong
and vigorous child of 3 years.
VII RICKETS - CATARRHAL SYMPTOMS FOT.T,OW LD BY CONVULSIONS
MID T)F OPT. T }1S
F. D.,aped 2 years,artificially reared by
ignorant parents .who ought to have known better.The
child was chiefly fed on sopped bread,and first seen,
about the age of one month,for a severe attack of
bronchitis.At 3 months,it had vomiting and diarrhoea;
At 12 months,convulsions often repeated;at 18 months,
curvature of both femora and tibiae;and at 2 years and
2 months, an attack of broncho- pneumonia from which it
.

.

.

.

died.

VIII. RICKETS IN A BREAST -FED INFAET, PROBABLY CAUSED BY
GIVING STARCHY FOOD AS WELL.
J. B.,aged 1 year.The mother is pale and anaemic,
and has had three children.in quick succession.The
fath.er,a postman but formerly a private soldier, does
not now look well and strong.One other child is rachitic.
The child was kept at the breast until nearly 12 mont
old.It was given rusks and bread at 5 months,but this
was stopped when the child was brought for advice,
breast -feeding being the sole form of nourishment
allowed.The child has persistent coids,and bronchial
catarrh alternating with attacks of diarrhoea.It is at
very anaemi c, sweats about the head, and. is restless
the
nipht.The head is box- shaped,and there is bowing of an
is
there
right tibia.It can sit up fairly well,but
one
inclination to curvature of the spine So far, onlytaken
has
tooth has been cut.Condiderable improvement
appropriate
place since t' e child was weaned and put on
treatment.
.
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CASE OF RI CKF TS. TREATED AS O E OF TOWS.
J. W. D.,aged 24 years.For the last six months
or more,\ ith a variety of pow:lers,has been treated for
worms;but there has been no improvement, nor any sign
of worms in the stools.The mother has five children,
and this is the fourth.The child was at the breast for
7 weeks,then fed on Frame Food and milk,and occasionally
Fovril Sh.e only remembered that the boy was very slow
in teething,and also backward in walking;) e is ttill
easily knocked over,and appears to be very unsteady on
his legs .He bean to " alk at 16 months .When a baby, the
child was never let out of the house until 7 months
old,and for the reason that he was always catching
cold.He has always suffered from a weak digestion,and
usually has dìarrl-,oea with frequent slimy stools.There
is always restlessness at night.The child has the typical appearance of rickets:the large square head,Parro
nodes,enlarged epiphyses,rickety rosary,funnel- chest,
Harrison's groove,protuberant abdomen,and bow -legs.
The tongue has an irregular (geographical) coating od
fur,but there are no symptoms suggestive of the presence
of worms.Nowadays,his food is the same as that of the
rest of the farrily,an,l he is said to have a greedy and
capricious appetite.Under suitable treatment and a
strict dietary, th.e diarrhoea ceased, the abdomen became
less prominent,a.nd the child slept in a normal Tay. He
is now on anti- rachitic remedies,and his general health
shows suns of- improvement.
IX.

h

.
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GENERAL DIAGNOSIS.
The diagnosis of a fully- developed case of rickets, with its characteristic symptoms ,together with the deformities of the osseous system,and the general disturbance of the bone -making function,- is a mater of no
serious difficulty.The well- marked deformities of the
head, thorax, and extremities, the thickening of the
epiphyses,the protuberant abdomen,coupled with the
retardation of development,- as shown by late dentition
and the delay in talking and walking, - the tendency to
catarrhs of the mucous membrane of the alimentary and
respiratory tracts, the nervous irritability and
instability, - as evidenced by sweating about the head
and restlessness at night,- in toto constitute a
clinical picture that is easily recognisable as produc d
only by rachhitic disease.But,in the early stares of
rickets in its attenuated forms,or if only one limb or
one system. of the body is attacked, the diagnosis may be
difficult or impossible .It has previously been stated
that, during the early months of life, the only symptoms
mgy be constipation and anaemia, and, if these symptoms
are present and persistent while no other cause can be
discovered to account for their presence, the case
should be regarded as probably an early form of rickets.
In like manner,if the mucous tracts concerned with
respiration and digestion are continually at fault the
same disease should again be suspected.If a child is
perpetually sufferinc from colds,mil.d attacks of
bronchial catarrh or broncho-pneumonia,constitutional
and not local trouble is present,and if,in the digestive
tract,disorders - such as dyspepsia,gastric catarrh,
gastro- enteritis,or even abnormal appetite - recur
repeatedly, the diet and general hygiene of the child
should be revis ed, and a provisional diagnosis made that
the case is one of rickets.
Even when ill -defined nervous symptoms alone are
present, th.e real diagnosis may prove to be rickets;
restlessness at ninht,sweating of the head,kicking off
the bedclothes,or night- terrors should awaken a suspei n
that the true cause of the child's ailment and unrest
is the onset of that affection.Convulsions, occurring
,

after six months of age in an apparently healthy child
sbc u,ld cause the medical attendant to search cafefully
for further evidence of the presence of rickets .The
early symptoms are slight,and if observed singly or
detached from the graver signs of rickets,are scarcely
by themselves sufficient to draw attention to the real
nature of the disease.
Holt (Diseases of Child.ren,p.267) alludes to the
difficulty in the diagnosis of rickets in the early
stages,and thus sums up the question: "The most important symptoms for diagnosis are sweating of the head,
craniotabes,great restlessness at night, delayed denti tion, and enlarged fontanelle .Ali of these separately may
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mean something else,but collectively they can mean
nothing but rickets:'
If it is clearly kept in view that rickets is a
constitutional disease,with a slow and insidiöus onset,
and not merely an affection confined to the osseous
system, the diagnosis will be made in its earlier stages,
and the disease arrested before permanent deformation or
dwarfing of the body occur.
DYPPERFTTTIAL DIAGNOSIS.

DIGFSala TFOUBLES

.

In early life,an infant frequently suffers from
gastric disorders due to improper feeding.It is very
often impossible to discover any sign of rickets;but
the c' ild should be carefully watched,and the parents
warned that persistent improper or excessive fed ding
may produce malnutrition,which will inevitably finally
merge into rickets .Allen interested in the welfare of the
child must not remain satisfied because it is fat and
gaining weight ;if its tissues are fl.abby, and the teeth
are not being cut at regular intertrals,or if standing
and walking are delayed, then rickets is certainly present,
and,when not arrested, the disease will slowly progress
towards the stage of deformation.
11MARASME
More difficult of diagnosis are cases shoving signs
of malnutriti on; and ri c' e is may be confounded with
atrophy,marasnmus,syphilitic cach.exia,and the tuberculous
diathesis .If, during the progress of rickets, there has
been prolonged and acute gastro- enteri ti s, the infant
may be much wasted,and,inless it is possible to detect
enlargement of the epiphyses,beading of the ribs or
commencing deformities, the diagnosis of the disease,
for a time at least,must remain uncertain.In marasmus,
a hbalthy child begins to show progressive loss of
weight,and gradually wastes away.The subcutaneous fat
disappears,the skin is dry and inelastic,and the face
is small and wizened like a very old man.The rectal
temperature is stábnormal, the bowels are irregular, the
stomach dilated, the appetite voracious,but there .is
starvation of the tissues .The nervous symptorrS are
twitching of the face,roll.ing of the eyeballs,picking
at the bedclothes,and convulsions.Sweating,if present,
is general all over the body,and is not confined,as in
rickets,to the head and neck.In the final stages,there
may be oedema of the face and limbs.It is important,if
possible,to diagnose the condition from rickets :for the
marasmic infant is only able to digest small quantities
of fat, and, contrary to the rach itic, requires a low fat
diet with a gradual,but slow,increase in the percentage
of the proteid - especially the soluble- albumins.
SYPHILITIC CALF] XIA.
In syphilitic cachexia search must be made for thh
stigmata off the disease:chronic snuffles,desquarnation
of the skin, ci catri ces or mucous patches should prevent
doubt arising concerning the true caldition of the
child.S,yphilitic affections usually affect the infant in
the early months of life - generally some time before
.
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rachitis has made its appearance.
TUPPROULOSIS
Tuberculosis may appear in infancy.In 1045 autopsies
at the Infant Hospital of New York,Fmmett Holt found
tuberculosis in 119 cases - an average of 14 per cent.
Formerly, the disease was supposed to be rare in infancy,
but Holt found 57 cases in the first year,and 39 in the
secbnd,out of a total of 143 cases.
The presence of enlarged glands in the cervical
region, or under the manubrium sterni, coupled with
bronchitis or broncho- pneumonia in a rickety child,
may cause an error in dia.gnosis.It is almost impossible
to diagnose abdominal tuberculosis from rachitis.
During the period of first dentiti on, rickets often
passes unnoticed,and the symptoms of diarrhoea,gastric
catarrh,nocturnal restlessness ,head- banging,and con vulsions are attributed to "teething".Unless al4other
can be excluded,none of these symptoms (unless headbanging be excepted) should be attributed to teething
alone .If dentition be regarded as a normal pro cess, any
great disturbance of the health should cause inquiry to',
be made into the state of the digestive organs,and these
should be regul ated, and the case carefully '-°atched,
before ascribing any infantile ailment to the irritation
of dentition.
.

The digestive dis turbance, the mucous catarrh, the
eographical tongue,and the nervous unrest of rickets
may occasion a provisional diagnosis of worms,but,unless
ore definite evidence of the presence of the parasites
can be obtained, this diagnosis ought seldom to be
eriously entertained.
SCURVY.
Infantile scurvy makes its appearance about the
same age as rickets,between the sixth and the fifteenth
onth s,and may lead to confusion in diagnosis.In the
early stages of scorbutus,when there is malaise,fretfulness,anaemia,and malnutrition, it may be impossible
to distinguish the disease from rickets;but pain in the
limbs usually appears early,and draws attention to the
true nature of the complaint.The tenderness is chiefly
in the shafts of the bones, the limbs lie motionless,and
there is dread of movement or of being; touched.The child
cries when it is handled.In the later stages, the haemo-rrhagic symptoms simplify the diagnosis.The purple
haemorrhamic ^ ums,- especially noticeable round a
newly -cut tooth,- the subperiosteal haemorrhages, the
puffiness and ecchynosis of the eyelids,with occasional
prop tos is of the eyes ,and the haematu ria are distinctive
symptoms which are never seen in rickets.The prompt
recovery of the child under anti -scorbutic treatment,
which in no way influences rickets,effectually settles
the diagnosis of the disease.If scurvy and rickets coexist,the lesions of the latter disease will remain
unaffected udder this trc atment,and, therefore,as the
scibrbutts is cured,later on stand out more prominently.
7S.
SYP
The diagnosis between rickets and syphilis should
present no great Jiff. i cul ties ;but, if the case shows
marked craniotabes,Parrot's nodes,and enlarged spleen,
combined with typical symptoms of rickets,The suspicion
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that both syphilis and rickets are present is warranted.
In the later months of infancy,rachitis is more
apparent, and the symptoms of syphilis Pr,, -'wally disappear.After six months of life, the detection of syphilis
becomes more difficult.The lesions of congenital
s3rrrnhilis appear much earlier than those of rickets, and
the later bony changes aire not confined to the epiphyseal junctions as in rachitis.
According to reor'e Carpenter (Syphilis of Children,
p 73) by tww]rare months of age the syphilitic wave is at
its height, and may continue feebly for another year;on
the other hand,at six months of age the rickety wave is
just beginning to make headway,and between the first
and second years should attain its maximum.
Congenital syphilis usually appears about the
third week,when the nails may be shed,and a coppery
rash appear upon the skin.The teeth often appear before
the normal period of denti ti on,but are ppone to early
decay - this being specially marked in the case of the
upper incisors.There may be also snuffies,siphiloderma,
and subcutaneous gummata.Epiphysitis of syphilitic
origin usually occurs at an earlier age than that of
rickets,and,if present only in one joint,is seldom due
to the latter affection.Beading of the ribs is seen in
both ric :ets and s;- philis.An enlarged spleen and craniotabes in the case of a rickety child should always
arouse a suspicion that syphilis is present also.
.

,

IllFOUS DIS7ASFS,.
The inability of the rickety child to stand or
walk may result in a diagnosis being made of some
nervous disease.The muscular debility of rachitis may
require to be differentiated from infantile or diphtheritic paralysis,or from paresis due to syphilis (psaudo-paralysis),or caused by injuries received at birth
(obstetrical paralysis).
Infantile Paraly sis.
Infantile paralysis has a prodromal period of
a.mout a week, with marked fever and malaise; the paralysis
is nearly always unilateral, anJ is limited to one .imb
or group of muscles.The muscles are flabby,cold,and
wasted; the electrical reactions are altered, there being
little response to faradism,and,as a rule, the reaction
of degeneration is present in the atrophied muscles.
Diphtheritic Paralysis
Diphtheritic paralysis may occur, in cases of
a mild type,when the throat symptoms have been
overlooked._ or were too slight to attract attention,The
larynx and. soft palate are frequently affected, - so
that the child's voice is hoarse and nasal,its cough
toneless like that of a cow,and there may be regurgitation of food through the nostrils.Squint is a fre.iuent
symptom.The patellar reflex is nearly always lost,and
occurs indepenl.ently of the position of the nerve
.

i

lesions.
In rickets the muscles are weak and flabby,but
there is not true paralysis.The child can use his limbs
freely,but refuses to stand or walk - this disinclination
and debility being the result of a malnutrition of the
muscular system.The reflexes remain unaltered,and the
electrical reactions are normal .There may be some
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weakness of the nervous systern,even t71 °en t'le muscles are
firm and po,verful - producing a rachitic pseudo -paralysis,
which condition may require the application of electricity before a cure can be effected.
Irritative Neuroses.
The frequent association of rickets --pith
general
} s.ead- banging, , head-no _1:1.ing, convulsions, an
,restlessness at night should always be kept in mind,
although a diagnosis cannot always be positively made
from the reflex irritations of the first dentition.
Tetany and laryrr^ismus stride] us almost invariably can
be diagnosed as disorders proceeding. from a rickety
state,and their treatment should be carried out on lines
adapted to the cure of this disease.«ith the appearance
of the characteristic box-shaped head,the contracted
thorax,and the curvatures cif' the limbs, e nature of
the affection is very evident,and rickets is t'ien seldom
liable to be mistaken for any other disease.
1-lydrocephalus
In mild cases it is difficult to distinguish
hydrocephalus and rachitis.The square head of rickets
ought not to be confoun.led with that of hydrocephalus,
which is lobular; and t'lere isXgreater riliening of the
sutures and fontanelles .The mental deficiency in hydro cephalus is usually more pronounced than in rickets .In
later stapes, t'-le forehead of hydrocephalus is very
over- hanging,and there is great increase in the breadth
of the cranium. In ri cke is the enlargement id largely due
to the thickened bosses of the parietal and frontal
bones,and measurements show that the head is not much
increased in size.If doubt should arise, the pro;rassive
enlargement of the head,month by month,will finally
settle the dia :nosis.The presence also of rickety
changes in other bones of the body helps to distinguis
the two conditions.
1.

SYPHILITIC CRANTIOTABES.

It may be impossible to distinguish the craniotabes of rickets from that of syphilis:each case will
be required to be ,judged by the presence of absence of
other symptoms,and further aid may be obtained from th
family history.
CP
The differential diagnosis between the curvature
the spine due to raclsitis and the caries of Pott's dis
ease has al.read been referred to in these paaes.The
absence of any sharp angular pro,j ection,and. the disapp
earance of the curve upon extension, will demonstrate t e
presence or absence of organic disease of the spinal
column, or destruction of the bodies of the vertebrae.
Both conditions,however,may be present,and it may be
necessary to examine the spine very carefully from Um!
to time during the progress of the disease before
making the final diagnosis.
According to Holt,marked lateral curvature,uncler
three years of age,is usually a rachitic condition.

f
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PSEUDOHYPERTROPTI C PARALYSIS.

presence of very marked lordosis in a child
render it necessary to eliminate the possibility of
pseudohypertrophi c paralysis ;but the great development
of the calf and. deltoid muscles, the drawing -up of the
The

may
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the
for
assuming
heels, anti the peculiar manner adopted
error.
erect posture should serve to prevent this
Curvature of the spine or knnck -knee may be the sole
evidence of the presence of rachitic disease.
CONGESI T'AL DI SLO ATI OT? OF THE HIP.
In congenital dislocation of the hip, the child is
the knees turned in,usually knock- kneed,anì 'valks
so that the condition may simulate racitis.If the head
of the femur is lying outside the acetabulum in the
iliac fossa,and the great trochanteli situated at
different or abnormal levels,tbe case is one of congenital dislocation -a d not rickets.In cases of oubt,
careful measurements should be taken of the limbs,:nd a
skiagram will demonstrate the true position of the bones.
In cases of congenital 3isio ation,the trochanter can
usually be drawn up and down without pain - a
manipulation which would be quite impossible when dealing
with rickety deformity of the femur.
OSTEOMY LITIS ATTI) SYPHILITIC OSTEITIS.
If rickets is present only in a single bone,i.t may
be difficult to correctly diagnose the condition from
osteomyelitis,or from the osteitis of syphilis.
Acute septic osteomyelitis usually begins at the
end of the diaphysis,but the rise of tem-nerature,a,nd
the appearance of purulent effusion make the true nature
of the disease soon etident.The thickening of the limb
and the general enlargement of the bone in chronic
osteomyelitis may suggest rachitis or scurvy,but the
diagnosis will probably be arrived at by considering
also the pain, tenderness, and the constitutional
disturbance.
If the disease is limited to the tibia,it may be
considered a lesion of congenital syphilis.The syphilitic
tibia of Lanneion ;ue is not curved,but swollen,nodulated,
and deformed of Turrnata or deposits of bone;in rickets
there is actual curvature of the one,usually most
noticeable in its lower third,and its shape has been
likened to that of a cavalry sabre.If greenstick
fractures have occurred, there may be some rbughmess or
irregularity of the surface of the bone.Tbe thickening
o" the lower epiphyses,and the probable presence of
slight rachitic symptoms,- such as beading of the ribs, toether with the history of the case,should prevent
confusion between the two diseases.
CRETINISM MONGOLISM AND ACHONDROPLASIA.
Though in marked cases no di ficulty should arise,
yet, occasionally tickets may be confounded with cretin -,
ism,mongolism,and achondroplasia.
A prominent distended abdomen,often with umbilical
hernia,is common to the cuetin,the mongolland the
rickety child;the dwarfism of achondroplasia may possibly
simulate the stunted growth of rickets,but the marked
disproportion of the head, trunk,and extremities should
suffice to differentiate these two diseases.
The depressed bridge of the nose,the open mouth,
the peculiar slant of the eyelids, the general expression,
and feeble mental development ought to mark out the
cretin or the mongol in sharp distinction from the
rickety child.
For the sake of convenient comparison,the main
':
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features of these four diseases are tabulated as
f oll.. ows

:

Rickets.
This disease is rarely congeni tal, and is
usually notived after the sixth month of life.
All parts of the bodI are uniformly affected,
though there may be special shortening; of the lower
extremities,and permanent dwarfism in later life.
The child stands and walks late,and there is
debility of the muscular system.
Anaemia is a constant and early symptom:in the
aggravated forms of rachitis, the acute splenic anaemia
of v. Jaksch may be present.
In ordinary cases,the temperature is normal:if
complications occur,there is pyrexia,and,in the later
stages,it is often subnormal.
The skin is not always affected: there may be some
deposition of fat,or eruptions due to excessive
sweating or gastric disturbances.
The shape of the head is square and box- like,with
prominent Parrot's bosses,and sometimes spots of
craniotahes and a bald patch on the o- ciput.The anterior
fontanelle is widely open,an.:s is late in closing.The
face appears small,and ill- developed in comparison to
the head.Dentition is delayed.
The chest is narrow, there is beading o f the ribs,
Harrison's groove,and prominent sternum. with a central
fepression.
There may be curvature of the spine - usually
kyphosis wo t'h a long and rounded curve.
The epiphyses are thickened,the extremities bowed
and stunted, =Ind there may be prominent tubercles on
the long bones.
The hand iubnormal in size,but may show Koplik's
bowing o f the fingers, or the heading ofr' Neurath, as well
as the thickening of the ungual phalanges causing the
resemblance to a ninepin.
There is profuse sweating of the head and neck at
night,restlessness,and other nervous phenomena.
Constipation may be present,but is not a regular
symptom.
There is considerable retardation of mental development.The chill is date in talking,but may be intel.ligent in later life.
Unless deformities are permanent,it may be impossible to detect the disease in the adult.
Achondroplasia.
This affection is always congenital - an
ir-- portant
fact to bear in mind.
The extremities are exclusively affected by
dwarfism: the shortness of the arms and legs is particularly striking in comparison with the trunk,which is
of normal size.
There may be delay in walking;,but the muscular
development is mood.
There is no marked anaemia.
The temperature usually remains normal.
The skin is unaffected, though there may be a
redundancy of tissue,cal'sing folds about the legs.
The head is large,and,owinc to the shortness of
the limbs,is a striking characteristic.The shape of
:

-
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the head resembles that of hydrocephalus,being globular,
with marked frontal and parietal bosses .There is delay
in the closure of the anterior foritanelle.The face is
not relatively small,and the bridge of the nose is
iepressed.The nostrils are gaping, an_1 the end of the
nose is bulbous,an,.l thus differs from thay of the
cretin and the mongol .The features of the face are
large,and dentition is normal.
The chest is well formed and normal in dimensions;
there may he some beading of the ribs :iue to peri os teal
over7rowth, or forward displacement of the cartilage or
bone,occasioned by invasion of the periosteum.
The trunk is normal,but of a size more suited to
an individual of larger stature.
There is marked lordosis of the spine in the
lumbar regi on, and a tilting upwards and backwards of
the pelvis.
The extremities - especially the lower ones - are
shorter than normal: the upper limbs appear to have
their attachments at a level more posterior than usual
and seem to hang back condiderabl.y.There is a tendency
to hold the arms a77ay from the trunk.
The epiphyseal cartilages are not thickened.
The hand is small square, and reduced in all dimensions;the fingers are almost of equal length; the last
phalanges of t''e middle and index finger diverge,
producing the cb racteristic "main en trident" deformity.
In achondroplasia mental impairment may not be
very marked,but the patients are often ch.ildish,and the
stability of their nervous system is easily unbalanced.
Janes Taylor (Nervous Diseases of Children,p.343)
considers that their usual standard of intelligence is
lowland j usti fies the description of most cases as
weakminded, though other writers describe the achondroplasic as quickwitted.
,

,

Sporadic Cretinism.
Cretinism may be an endemic or a sporadic
disease: if endemic, the thyroid is usually enlarged,but,
in the sporadic form of the affection, it is small or
absent .The condition is often congenital.
The extremities are more affected than the other
parts of the body.
Walking is late,and co23rdination poor.
There is no definite paralysis,but very little
muscular power.
Anaemia is present,usually of a chlorotic type
(yellowish -green) ,with discoloration of the skin,and
diminution in the percentage of haemoglobin.
The skin shows the characteristic infiltration of
myxoedema:it is swollen,dry,and scaly,and there are
often fatty pads in the supraclavicular -regions .As in
achondroplasia,there may be a redundancy of the tissues
about the legs,causing folds in the skin,which seems
too large for the bones within.
The head is amall,and the hair stunted and scanty the scalp often having a dirty appearance .The fontanelle
is late in closing.The bridge of the nose is depressed,
the forehead is low, the eyebrows scanty, the palpebral
aperture is narrow and immobile, the lips are thi ck,and
the jaw is prognathous .The mouth is usually open, and

125
from it protudes a fleshy tongue,which decreases in
size under t iyroid medication.
The voice has a peculiar nasal tone it is harsh
:

'

and croaking.
In cretinism the teeth appear very late,anl are
,liable to early decay.The thyroid gland is small ßrß
absent.
The axtramities are -shorter than normal and there
may be slight curvature of the bones.
There is frequently kyphosis of the spine, together
with muscular weakness and laxity of the joints.
The hand is flat and spaces -like it is nearly
always cold and blue;the fingers are short and stumpy,
and the skin is puffy and oedematous.
The cretin is very sensitive to cold:the temperature is invariably subnormal,but it reacts readily to
thyroid medication.
The skin is harsh and dry,and,unlike the rachitic,
the cretin never sweats.
Usually there is obstinate constipation,dating
from birth,and due to infiltration of the coats of the
intestine.
The patient tesists all forms of treatmerit,but is
cured by the administration of thyroid- extract.
Cretins are often of infantile physical proportions.
They differ in their mental qualities - sometimes
being placid,impassive,and good- natured,but more often:
restless,destructive,and vicious.As a rule,the mental
state is one of considerable backwardness.Unless under'
the specific treatment with thyr.oi d- extract ,the cretin;
remains little more than an idiot,and,even under the
most favourable conditions,hardly ever reaches a normal
standard of intelligence.
In cases of doubt,the marked and rapid improvement
under the specific treatment aforesaid should help to
confirm a diagnosis of cretinism.
Mongolism.
Mongolism is always an congenital affection.
The infants are small at birth, an:J growth is
usually slow.
The child is generally smiling,grimacing,and good tempered.
Walking is delayed,and,if the case remains untreated,the limbs lack power of coordination.
Anaemia is present,the effect of which is heightened by bright -red patches can the cheeks,which have t
appearance of being rouged.The percentage of haemoglob
in is diminished.
The temperature is subnormal,but not so marked or
so persistent as in cretinism.
There is no myxoedematous infiltration of the
skin,an.a its condition is natural.
The head is brachycephalic,small,and short at the
base;the antero- posterior and lateral diameters are
almost equal.The occiput is flattened,and there is a
hollowing at the temples If the child attempts to
smile, the peculiar wrinkling of the skin makes the
expression more like a grimace.A11 the fontanelles and
the sutures remain open longer than normal "The
smiling face of the Mongolian idiot suggests the
,

:

.
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possession of some secret source of oy,while the sad
countenance of the cretin suggests the cherishing of
a secret sorrow "(Sutherland) .The bridge of the nose is
depressed,and the aperture of the eyelids is a long,
narrowrTand oblique slit as seen in the Chinaman.There
may also be strabismus or nystagmus.The mouth is small,
and is usually kept open;the tongue is late and pro tuding, as well as often fissured.The teeth appear late.
The high- arched palate is a noticeable feature, the nasopharynx is small, án.ß. snoring is usual when the child is
asleep.
The long bones are shorter than normal,and there
is great laxity of all the ioints, °which are usually
loose and mobile - owing to the laxity of the ligaments
and hypertonia of the muscles.
The hand is small and tapered: the second phalanx
is small,and there is a peculiar crooking-inwards of
the last phalanx of the little finger.
Constipation is not a constant feature.There is
some impairment of the mental powers;the child is lively,
but imbecile of idiotic,and shows no improvement under
thyroid treatment.
James Taylor (nervous Diseases of Children) describes the condition as one of placid backwardness.
The child is quiet:it does not often cry,and it is
unnaturally free from vice.
John Thomson and Archibald Garrod have both drawn
attention to the frequent presence of congenital cardiac
disease in these cases;and there may also be congenital;)
club -foot or imperforate anus.
There is a great tendency to the deposition of fat
about the period of puberty.
OSTEOGE 'TESIS IMPERFECTA.
This disease .requires careful differentiation from
rickets.The principal points characterising osteogenesis
imperfecta are that the disease is usually congenital
in origin, the frequency of fractures and the slight
pressure or movement required to break the bones,as well
as the softness of the latter,an.d failure of anti rachitie and anti -syphilitic medicaments to bring about
a cure.
DESIRABILITY' OF EARLY DIAAGNOSIS.
If the deformities of rickets and the permanent
dwarfing of the child are to be prevented, the disease
must be watched for in its earliest stages ;and the
association of trivial symptoms denbting little by
themsel aes,but whicI whey grouped tor^ether, indicate
rickets,should warrant a diagnosis of this disease;
furthermore,an immediate attempt should be made to
arrest its insidious progress by prompt and efficient
treatment.
It is estimated that from 3 to 7 per cent.of female
infants suffer from rachitis to a sufficient degree to
affect the pelvic diameters.
The early diagnosis in the case of the female
infant is of the utmost importance,because it may then
be possible to arrest the disease,and so prevent the
development of the osseous deformities of the and the
later perils of parturition.
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Of itself,rickets is seldom,if ever,a fatal
disease,but its complications and seiluelae often lead
to a fatal issue.It is an added danger to infant life,a
-_-period when existence is always rather precarious.
Largely a disease of civilisation,it is one of the
reat factors in the very considerable mortality during
the first two years of life,and,although the name may
not always appear on the certificate of death,a large
proportion of the loss of infant lives can be traced
to disorders of the gastro- intestinal and respiratory
organs,which primarily can often be attributed to
rickets.Nervous disorders claim 4 certain number of
victims;and one of the principal causes of convulsions
occurring after the first six months of life is rachitis:for,if the child's constitution has been undermined
by the malnutrition of this disease, convulsive attacks
are very liable to prime fatal.
The course and severity of the disease will determine the ultimate pror'nosis of a case of rickets.As a
rul.e,the disease,slow in its onset,will run a slew and
chronic course, which may extend over many years .In the
rare cases of acute rickets,the disease flares up
suddenly, and lasts only a fex- weeks .I t may, hov ever,
produce so profound a cachexia that the child succombs
to its virulence from collapse and exhaustion.
A prompt recognition of the suspicious symptoms of
early rickets is most desirable:for mild forms of the
disease can then. be arrested before the development of
the severe lesions in the osseous system.But,if once the
disease has got a firm hold,and has attacked the bones,,
or i9í;á complicated with visceral or rewpiratory disorders,the cure will be slow, and possib*y not completed
for many months.The greater the intensity and extent of
the osseous affections,the greater the d.istIfilàá ce of
the process of ossification ;and the more profound the
interference and undermining of the child's general
health. and nutriti.on,th.e slower will be the progress
towards complete recovery.The prognosis is more hopeful,
if the disease or deformity is limited to one limb than
when the entire system is affected by rickets,though
the intensity and the depth of the lesions are more
reliable guides towards estimating the future results
of the disease than its extent and distribution.If the
osseous system is severely affected by rickets,it is an
indication that the disease has been in progress for
any months,and therefore no rapid recovery can be
hoped for or anti cipated; and, if the disease has advanced
to a stage in which the deformities are permanent, it
may even. he necessary to seek aid frtom the surgeon
before a cure can be completed.
Nevertheless,if rachi.tis only attacks the osseous
system, and remains uncomplicated by affections of the
lungs and viscera,the prognosis,so fara as regards life,
1.
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is good.But,if catarrh of the lunt.:s,stomach,or intestines is present,a graver view of the child's condition
Must be taken: for death may result from some intercurrent inflammatory disease.
Children suffering from laryngismus may die suddenly from prolonged spasm of the glottis.
Henry Ashby (Ency.Med.) has made several postmortem examinations on children with well-marked rick-

ets,who doed suddenly from asphyxia,but who had never
been heard to crow,or even known to have suffered from
respiratory spasms.
The rickety child is always catching cold, and is
very liable to attacks of bronchitis and bronchopneumon ia, whi ch are particularly dangerous - partly
¡because the contracted chest interferes with the proper,
'expansion of the lungs,and partly because thoracic and
abdominal muscles are weak and unable to work efficient
ß.y,or capable of coping with the extra strain thrown
Pon them by the acceleration of the breat;.ing, th_e
courhing,and the efforts of the child to rid its bronchial tubes and pulmonary tissue of any accumulations of
cus.Even if death should not ensue, the imperfect
expansion of the lungs, a.nd the deficient oxygenation of
the system may retard the proper growth and development
lof the child.
Infectious diseases are particularly dangerous to
life,if contracted by a child already the subject of
rickets;and a great proportion of the deaths in early
life from scarlet fever and whooping -cough occur in
cases where these affections have been engrafted on to
a previous rachitic dyscrasia. These exanthemata usuali
appear in an acute Form, and. run a severe course in a
rickety child.Whooping- cough throws an increased strai

upon narrow and contracted chest with

little

-resilienc
of redoii,with lungs imperfectly
expanded,and liable to collapse br emphysema,- so that
the child often dies from asphyxia, spasm, or sheer

and ut feeble power

exhaustion.
Any prolonged disturbance of the gastro- intestinal
tract is apt to lead to genera]. malnutrition;and this
condition,if present,rnast influence unfavourably the
prognosis of rickets:for it adds considerably to the
dangers affecting the life of the child.Fven mild dvspepsias in rickets frequently run a prolonged course, an
do not yield readily to ordinary treatm_ent.As a rule,
the gastro- intestinal complications are governed by
the severity of the disease;if the case is one of mild
rickets,the Jisturbances of digestion are slight,but,i
the rachitis is severe,the various portions of the
alimentary canal may be disordered by acute and danger
ous catarrhs and inflammations.The evil results of
rickets upon the digestion may be apparent for many
years:for they do not always disappear with the cure of
the disease.Th.e child may be left with a feeble digestion,an.-1. a tendency to chronic catarrh of the stomach
and bowels;it rr,a.y suffer from mild hepatic disorders,
gastric dilatation,or obstinate constipation.It is even
asserted that many of the ptoses of the visceral organs,
and the chronic, digestive derangements of adult life,
owe their orì*in to the profound disturbance of the
entire system by rickets incurred during infancy.
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The complications involving the nervous system
add very considerably to the danger of rickets :for
sudden death may occur during convulsions or tetany,
while the risk of asphyxial from the spasm of 1hEyngism.zs ,has been already referred to .The damage to the
nervous system may remain permanent.
Gowers has stated that 10 per cent.of all cases of
epilepsy have previously suffered from rickets,while
Coutts assesses it at 17 per cent.
When rickets is associated with hydrocephalus,the
prognosis is bad.There is a great tendency for the
rickety child to grow up neurotic,excitable,and wanting
in the power of concentration or self -control.It bears
badly the strain and competition of school- life,and
.suffers from headaches,fitful sleep,somnambulism,or
night- terrors.There may even be permanent disablement
or deficiency of the mental powers.
Rickets spontaneously progresses towards recovery,
but,if left untreated,the deformities remain permanent,
and incapacitate, or partly disable,from useful work in
after life .The child may crow up .stunted, or even a
dwarf ;and, if it has well-marked knock -knee or flat-foot,
it is placed at a great disadvantage when applyting for
appointments with other competitors.
In the case of a woman,the risks of pregnancy are
much increased,and the narrow contracted pelvis may be
a source of danger both to the mother and the child
unborn.
After rickets has disappeared from the system for
years,and its effects are no longer visible,the possibility of the occurrence of late rickets must be kept in
view;and any symptoms of mu7cular fatigue,produced by
slight exerti on, or nervous exhaustion in children, who
were formerly the fsubi ects of infantile rickets, ought
to be treated as possible prodromata of the recurrence
of this disease - more especially of these disturbances
become evident with the onset of puberty.
'
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The treatment of rickets does not involve only the,
cure of the disease ,but opens up deep and far -reaching
problems of social and national importance.If there is
to be thorough treatment and any real eradication of
the disease ,the causes at work,- resulting in the heavy
infantile mortality and the effects of ignorance,bad

feeding,overindulgence,and poverty, - must also receive
due consideration.
In the twentieth century,with its notable advances
in science and medicine appearing every year, it does
not seem creditable that,in every out -patient clinic of
the children's hospitals throughout Europe,a percentage
of 50 or more cases of rickets can generally be found.
The excessive infant mortality has attracted considerable attention,and the whole question is being
carefully studied, in the rope that means may be found
to remedy the social evil;but it is not always remembered(and the point requires to be pressed home) that,
though many infants perish in the early months of life,
many more struggle on ill -fed and badly nourished,- so
that they grow up eventually with the seeds of disease
ready to germinate in later life .Tres,- may escape the
perils of malnutrition or acute disor iers of the alimentary and respiratory tracts,but their constitutions
have been debilitated by ráchitic disease, and they grow
up stunted, deformed, and crippled both in mind and body
Me men have their wage -earning capacity diminished,and
the women have extra dangers added to the perils of
maternity.
Throughout the land,the deteriorating influence of
alcohol is being emphasized;it is time that the far rachìng esults of rickets bn the future of the race
be demonstrated - in the home, on the platform,
and by the press.If necessary,efficient legislation
must be adopte to safeguard the infant during its early
life,and more stringent efforts made/ to control the
sale of patent foods,which are almost as deadly as
alcohol or other poisons to the growing child.
The dangers arising from defective drainage in a
home,and the evils of dirt and insanitary and unhygienic
hygienic conditions are attended to with considerable
assiduity by municipalities :rievert.heless,an infant is
allowed to be slowly and surely poisoned by improper
food - a state of affairs as dangerous-to its vitality
and well -being as the chronic inhalation of sewer gas,or
other noxious fumes or tóxic products.
Another important step in the thorough eradication
of rickets is the proper training of the parents,
especially the mothers, in the proper way to nurture
their children, - so that they can grow up strong and
sturdy,and become valuable assets of the Empire and,as
far as possibl e,avoid their their rearing,- '1.-,h

should
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infinite pgins,trouble,anî expense,- a race of delicate
infants, crippled chi3 dren, or neurotie,feeblemi.nded, and
degenerate adults.
It may sound somewhat paradoxical to suggest that
the real treatment of the disease is to be found in a
careful attention óe6 the pregnant woman and her unborn
child.It might seem better to include this under the
heading of Prophylaxis,but we are not aware how far
rickets is due to heredity,diet,or environment;and,
th.erefofe, the actual treatment of the disease,assurrming
that it may even develop in the foetus in utero, should
be directe. to the mother,as well as to the child after
birth, before the appearance of the later and obvious
stages of the rachitic disease.
It is almost impossible to dissociate rickets from
the various factors at work causing the heavy annual
infant mortality;and it is surely reasonable to speculate that, if some of the various causes which are responsible for this terrible death -roll are eliminated,at
the same time will gradually disappear: far, in process of
time,a hardier race of children will be reared and
nurtured by intelligent parents,and placed amidst better
conditions of hygiene and environment.
If treatment is carried out on these lines, there
will be little need for drugs;and the scientific worker
will cease to search for a specific remedy for the disease - in ph.osphorus,cod -liver oil,thyroid,and other
extracts.With. better educati.on,good food,sunlight,and
fresL air, tie disease must die out and disappear,and
the hardy races of the future, should be immune to any
recrudescence.
The rational prophylaxis and treatment of rickets
l

is

summed up

as the care of the mother during puegnancÿ

and lactation,and of the child during the first two
years of life,during which time it is carefully watched
in its rapid growth and deveiopment,and educated to
adopt normal and regular habits of living, and thus prepare for the stern struggle for existence.Many cry
"Back to the land! "will solve the problem of the unemployed;it might also help the rational treatment of the
rickety infant to remove it from the crowded towns,
but "Back to the breast "! should be dinned into every
mother's ear;and every woman should be taught to regard
recourse to artificial feeding,except under exceptional
circumstances,as a stigma and a disgrace to our vaunted
civilisation.
In this thesis,it is proposed to depart in some
measure from the routine methods of treatment adopted
by the text -books in general,and to discuss fully the
best methods to be adopted to safeguard the mother
during pregnancy,and the care of the child during then
first two years - paying particular attention to the
methods that can be adopted for feeding delicate and
rachitic infants.Prom time to time,it will be impossible
not to wander away somewhat from the subject of rickets;
nevertheless,it is hoped t'- at none of the matter may
seem irrelevant,but bear,directly or indirectly,upon
the prevention or treatment of the all- important
rachitic dyscrasia.

THE PARENT
I.

THE
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FATHER.

The influence of the father upon his offspring may
be very considerable;but,in his endeavours to safeguard
an unborn child from rickets,the medical man can seldom
influence the paternal source, or afford much help cor
guidance,unless under exceptional circumstances.
If,however,on.e or more of the children show signs
of rickets,it might be advisable to inquire into the
family history of both parents,in order to ascertain if
they had suffered from rickets in teir infancy,and also
to point out to them the necessity for special precautions in the future,because the later members of a family
are more prone to this disease than those who were
previously born.It is important to instil into the mind
of the father the importance of parental responsibility:
for it is impossible that the wife scan be an efficient
motherland successfully feed her infant at the breast,
if she crust also be the bread -winner of the family and'
its main support.Many an infant is deprived of its natural food,or only receives its meals at irregular intervals,because the mother is obliged to slave all day as
a charwoman, or, by hawking produce from door to door, in
order to keep the home together, owing to the dissolute
habits of the husband.
Poverty nay be productive of much evil,but indiscri
minate philanthropyi may. intesify what it endeavours to
allay,or bring into existence other eviils with far reaching and immoral results.
Therefore, though little can be done towards the
health of the father in its bearing on his future chil
means should be taken,at school and. in after -life, .to
educate him in the responsibilities of paternity;and,a
far as possible,he should be taught to fight his own
battles,and bear his own domestic burdens,and not enco raged too much to relay upon private philanthropy,
municipal or district rates,or aid from various statutory
enactments
Leo Strachey (Manufacture of Paupers) points out
that the real danger in the mantlfaptardiAd paupers is
not the waste of resources,but the unmaking of men.
The woman's true place is at home attending to the
children,and she should not be allowed 'to return to
work, espe cially in factories and workshops, is it inter
feres with the proper nursing of her chi].d.If she is
away all day,it is impossible to keep her house bright
and cheerful, or her family united;and the husband, through
lack of comfort, drifts to the genial warmth of the
tavern for rest and companionship.
In these days,when the unemployed are erying out
for work,substitutes for married women can surely be
found without difficulty.Th.e tendency of the present
age is to rely,more and m.ore,upon the wages earned by
married women for the support of the home :this in time
must affect the moral fibre of the husband,who becomes
a dependent,and injures the health of the wowing
infant or tiny child.ren.If philanthropy endeavours to
rectify this unnatural state of affairs,by taking the
.

.
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burden from the parents,an_.l supports their children by
means of free breakfasts and the like,it goes far to
destroy the virtues of horse life :for it causes tine p rents to evade their responsibilities,and,as years roll
on, these children,Frown to adult life,sill cast the
burden of their families also upon the State.The cMll
is a unit in the farnily,and anything that tends to
break up home liife,with its joys and troubles,produces
men and women lacking self- reliAnce and moral courage.
Nithing therefore should be done to ta.l :e away from men
and women the qualities of independence and rc sronsibility,or to lessen in the smallest degree the value of
domesticit7 a.rH family ties.
Questions of economics are beyond the scope of
this thesis,except to show how these evils,tendinr to
destroy the home,must iruriously affect the early
nutrition of the infant,prevent bfeast- feeding,and pave
the way for such a disease as rickets.The solution of
these problems would help to decrease the infant mortg:lity and the spread of rickets.
The cause of this disease cannot so much. be traced
to poverty as to ignorance,neglect,and overindulgence
in improper food: the remedy lies in the better instruction of women in the performance of maternal iu ties, and
the due enforcement of the law against paternal neglect.
Most men have a natural affection for their off spring,and this should be encouraged by developing their
self- respect,as well as the sense of responsibility du
to their fa.rriily.Domesticity should be encouraged;and
this can only be done effectively by increasing the
wages of the father,by preventing as far as possible
the labouring of married women, and by improving and
brightening to the utmost the conditions of life at
'

:ome

.

George Gissing,in the pages of the "Nether World"
iescribes,in a vivid manner, the character and conditio
of the l o°>er classes i t is easy to ima:ine that the
children of such a parental stock must be physically
and morally unreal thy, and,living in an unwholesome
environment,fall easy victims to diseases of malnutrition and rickets.
The advantages gained to posterity by better and
airier houses,gooc7 lighting anti ventilation,efficient
drainage,parks,and open spaces,are largely destroyed,
if the infant is deprived. of its mother's milk,is
brought up on the bottle or some other procedure of
artificial feeding,and is further surrounded by added
dangers through. being deprived of a mother's constant
:

.

care.

Deficiency of maternal milk,according to v. Bunge
of Bale, is often due to the imbibing of alcohol by
the parents His statistics, drawn from all parts of
Europe, show that women with an insufficient mil ksupply are usually the daughters of alcoholics,and,if
two generations have been alcoholic,tre third generation will be unable to nurse their own children.Bunge
also found that,when
e mother was able to nurse her
offspring, the daughter was lacking in this important
function;in four -fifths of his cases,this inherite,l
abnormality was due to immoderate use of alcohol on the
part of the fatiier.He also males the important statement that,when the father is a drundard,the daughter
.
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loses the power of suckling her child,and,moreover,thiS
power is lost for coming generations.
The father, iY. erefore,must not altogether be regarded as a negligible factor in the prophylaxis and treat enti of rickets.The bearing he has on the prevention of
the disease is, indeed, only, in most cases, ìndirect:for
his duty is to enable the mother to suckle her child,
and thus prevent the evils that arise from artificial
substitutes .Nut, if he can aid in t' is direction, the
paternal member of each family strengthens the weapons
at hand to fight against the spread of this ubiquitous
Jisease,and benefits his family and the future
generations.
II. TkE

MOTHER.

ERR EARLY TRAIYING AT SCHOOL.
At the present day, even the children of the
poor receive a mood education,though it may not always
be best adapted for their future wants,when they are
pl4nged into the struggle of life and become mothers.
The plastic mind of youth ought to receive impressions
that could be stored. up, .n.l so prove of value and use n
adult life.The elementary facts of cleanliness,cookery
and housewifery should replace to a great extent the
facts of geography and history,or even the elements of
music which sometimes give more annoyance than pleasur
to listeners.
The writer does not approve of any attempt being
made to teach children,by elaborate courses of physiol
ogy and domestic hygiene,though it is possible that th =y
might benefit a few;for the bulk of information thus
learnt is forgotten,- so that,in later life,when it is
of value,the woman cannot reap the benefit of these
early studies.The better plan would be to give frequen
demonstrations on practical matters connected with the
home,a,nd to train children to use their eyes and their
hands in the matters of housewifery.Most little girls
love a baby, and. lessons in the proper management of an
infant could be made a pleasure and not a toil,-vhereas
they would soon tire of listening to a lecture on a
similar sub ect .The doll should be used far more than
at present is customary in the education of the child.
With a doll, children play at being grown- lp;and it wou d
be just as simple to teach them how to play this game
properly - how to nurse and dress it - as to leave the
to their own devices.They would thus become better
woman and mothers through the dames of their childhood
In Japan all the small children are trained to
carry the baby on their backs,and the younmer members
of the family are accustomed to the nursing role they
will have to nl ay, by strapping on their backs a doll i
the position that will in due course be- occupies by a
living baby.
In this simple fashion,a child could be trained
with a doll to learn to' handle a baby in an intelligen
manner.She should also be taught how to wash an infant
to cut out patterns a.nd dress the doll with real
clothes,and. the uses of the various
properly
garments explained by the teacher.The older children
(a)

-fitting
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could have demonstrations on a living baby,and learn
therou.tine of the nursery - special stress being laid
on the value of scrupulous cleanliness and attention to
small details.
It would be a simple matter to explain the value
of milk as a food,and its modifications for the use of
the infant ;together with the proper methods of preparir,.o;
whey,gruels,and the cookery of any articles required. in
the nursery.The general rules of cleanliness of the
'oerson,and all the utensils should be early insisted
epon,and. rigidly enforced in all cases,- so as to
endeavour to form good and methodical habits.
The dangers of artificial feeding should he
dinned into their ears a,nd they ought early to learn,
as an axiom, that it is twice as dangerous to feed
infants on condensed milk as on frw h *Alit *elf's milk,
and fifty times as dangerous on cow's milk, or one
hundred times as dangerous to feed on condensed milk aon mother's milk.
o
Short lessons,fre_luently repeated,would prove of
far greater value than routine courses of lectures
comprising a far larger amount of information.Frequent
repetition is necessary to enable the brain to stare
up the facts,and remember them in after -life.
The Manchester Education Committee have drawn up
course of six lectures on tue feeclin.g and tending of
infants and young children;but the writer is inclined o
do away with any lessons that are grouped tocether asT.
"course ",or require to be defined collectively in a
syllabus.Dr. Niven (Infantile Mortality Report ,pp .40 -5
gives a very compregensive syllabus of such lectures
and demonstrations,which appears to the writer to be
fax too full and elaborate. A simpler course is that
drawn up for the elementary schools of Liverpool by t:
Education Committe thereof, the substance oyî which is
published as a useful little book by Blance Tucker
(Notes on the Care of Babies anf Young Chii.dren,1907)
and it should be serviceable as a text -book for older
girls and teachers.
Let the child have a few general facts opnstantly
in its mind,and on these the proper education of the
mothers of the future could be constructed;use the doll
for demonstration,even in the infant schools,and more
systematic instruction with the baby in the case of
years. of age! The older skirls
children over
might possibly derive advantage by working at a crgche
under a qualified instructress. Illustrations should b
largely used,and there seems here a great opening for
pictorial display by a magic lantern.
The influence of heredity might receive attention
and elementary facts could be tatti.ght in the schools,
divested of all scientific lan*uage.It should be shown
that vicious or indulgent habits of living are handed
down from the parent,and visited upon the child. This
moral training should be used to stimulate girls and
boys to grow up useful citizens,and thus encourage true
patriotism.They should learn,by biological examples,
how the race is perpetuigated,or slowly altered in the
course of time,and how the effects of environment, the
modifications of organs and limbs used for special
;

,
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functions, or even the abuse of food ana drugs, or manner
of living,may alter types of animals or mankind for good
or evil.The pvoeess of evolution could be simply
rated by the various types of plants and animals.
After leaving school,many of these children must
earn their livelihoo,1 in domestic service,and often the
hroTyngest and most inexperienced take situations as
ursery maids.An unfortunate baby is only too fre.juently
eft in the charge of an ignorant and incompetent girl,
rid :must necessarily suffer much at her hands .Many infantile disorders owe their origin to the nurse ;diving
the baby food or sweets to keep it quiet.
The domestic servant is a source of worry and
vexation in many households,but,if at school she has
een trained in the elementary laws of hygiene and
cooking and received a certificate testifying to her
bility,many houses could be worked with greater efficiency and comfort.But, in only few instances should the
.other be relieved of the responsibility of the superintendence of the nursery and her child,and she should
alqays be a check on the conduct of the nurse -maid.
Never theless, the servant who takes a situation as
a nurse, should be trained in the school to become such,
and s' our some aptness for the position of trust she is
to occupy and farr which she receives wages.All nurses
should be able to shc that they have been trained in
domestic hygiene and the care of the baby,and should
hold certificates,which could be given for various
grades of profi cìency In service ,dated certificates of
conduct - such as are issued to seamen and officers of
ships at the-end of a voyage - would check her conduct
and character, and show if-she had been continuously in
empl.oyment,and prevent t);e forgery of eulogistic
references.Better servants can only mean better wives
and mothers;and,from the training received at school o
in the homes of their employers,a more intelligent
management of children will result ,with a consequent
diminution of diseasds and sickness. Therefore, the edu
ation of the school -girl may indirectly help tó pr even
the appearance of rickets in many a home.
(b) DURI7G PPE 1TAlTCY.
The mother should early learn the responsibi
ity ofmttending to her own heal th, on account of the
influences it has upon her unborn chi.ld.Young women a e
often badly informed, or totally ignorant, of the most
elementary facts connected with maternity, or the prope
care of the child when it comes into the world If she
has been able to seek advice from a medical practition: r,
she will probably derive some instruction,but more oft
she obtains it through her friends.It is at this stage
of her life that tactful Inspectors, or kindly District
Visitors, could afford much assistance.Mothers' meeting
might be made more educational,and,instead of a book
always being read al oud, some ins truction, in a popular
manner,rnight be given on various matters connected wit
maternal duties or the home, or the doctors of the
district might be asked to Rive short talks on stiabject
of interest and utility,- such as the health of the mother during pregnancy, and the value of breast- feeding
as compared with the artificial method,- enlivened, if
possible,by lantern illustrations.It is doubtful whethér
poor women could be persuaded to attend any systematic
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course of lectures;and the writer considers that they
would learn more fron facts conveyed to them. in an
informal and friendly manner.
A much. more elaborate attempt at Health Talks has
a_opareritly been attempted by P. John (rimshaw, vhicla is
published under the title of "A Plea for the Child ".
These lectures may help to educate women of the better
class,but our main ende .vour must always be to infuse
useful knowledge of motherhood among the poor,and in
the simplest and most direct manner possFole.
The food of the pregnant woman should receive some
attention.Morbid cravings must be discouramed,and
regarded as pathological,and only healthy food permitted during pregnancy.It must be explained that the food
taken should be good and nutritious,o .fling to the great
effect it has on the development of the unborn child.
The use of spices or condiments in excess must be avoided;it must be pointed out that there is danger in the
abuse of te) zidf''effee, as these are ner ve- poisons .The
vice of excessive tea-drinking is almost as prevalent
amongst poor women as t1 :iat of alcoholism: they- should
learn that both are poisons when used without moderation.

Infants born of alcoholic mothers are difficult t
rear,or may even require a stimulant :a fe words of
caution may bear timely fruit ;and a warning,that conti
ual drugging with powders for headache or sleeplessnes
may have -a detrimental influence upon the development
of the foetus,may prevent the _formation of bad habits
by the mother while she is carrying the child.
The quality of the food is of more importance tha
the quantity to the pregnant woman;and intemperance in
eating must. be avoided.It seems probable that errors i
diet,- especially excess of nitroc en,as evidenced by
Chalmers Watson(s experiments and case,- may react ve
powerfully for evil on the foetus,possibl.y by over stimulation,or interfere with the future development o
the child after birth.An excess of carbohydrate food i
unnecessary and harmful:for it only throws extra work
on the kidneys of the pregnant woman,and does not bene
it the foetus, Which derives its sustenance mainly from
a small amount of nitroc*en.Women during* pregnancy
should be discouraged,therefore,from living on a perpetual diet of bread and butter, cakes,and tea.Poor
people do not eat the food-supplying the-most energy;
they take strong infusions of tea,with bread and butte
when they would do much better on porridge aid milk.
Autointoxication of the mother by the food may
affect the ch_i ld,tnless the placenta proves an of ficie.t
filter, and is able to prevent the passage of toxins.Th
mother has also to deal with the excretory products of
the foetus,- so that it is very important that she
should not have to get rid of a surplus of her own.
Ballantyne has suggested taking women into hospit
for the later months of pregnancy;and, in certain cases
this would prove of the greatest value.
But;in normal pregnancies, the woman should learn
to live an outdoor life.Good ai_r,sunlight,reguiar
exercise (short of fatigue),daily employment,and cheer
ful companionship help to chicken vital processes.
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tregularity of life promotes appetite and induces healthy
sleep .The routine walk should be avoi :-led, as being
monotonous;and often the general interest of houseork,
v'riich promotes bustle and activity,will be Found more
timulatinc.The household surroundings should be bright

and cheerful ;and,if possible,all emotional disturbance
should be avoi:ded.T' e mother must be made aware of the
ad effect of emotional disturbance upon the quality of
the breast milk,and should learn that lactation is only
oorly performed by a nervous or excitable woman.
England lams behind France and Germany in the case
f pregnant women.Gerrany relies upon a system of mater riity funds,towarcts which the employer and employed both
contribute.In Frahee is organised a Society for Nursing
pothers .The pregnant woman is kept in a home some weeks
efore her confinement,anl then drafted into a maternity hospital.There are also relief- buraaux,which help to
maintain the mother during the first year of the infant's
ife,under the careful supervision of a lady patroness
an_I a physician.
Charity in England requires remodelling on Iimilar
lines:for promiscuous philanthropy is usually very
inefrective,and seldom really benefits either mother or
child.In Future, the law must protect more stringently
women who work in factories or at other employments.
The present factory laws stand in urgent need of revision.

Ae.a

Chiozza Money (Rick,az and
the whole matter by sating that
its face against the employment
factories,for the proper sphere
own home

Poverty,p.169) sums up
"the nation must set
of marrie4 women in
of her work is in her

In the c:-.se of factory workers the emp oyer must be made to furnish a maternity fund,and
probably if he is thus penalised,he will prefer not to
employ married women to the very great advantage of thlabout market and the nation".
(c) ITTIER NURSING THE+, CHILD.
General Considerations.
Every girl should be taught to recognis:
the beauty and the responsibilities of motherhood,and,
when married,should be guided into a proper recognitio
of her duties towards her children,an:1 a knowledge of
how to take care of them.The mother ought to have suff
icient pride in herself and family, - so that she would
rather endeavour to bring up her own children than
throw the burden on the State.Her efforts would entail
untelfishnees or self- sacrifice,but the benefit to her
family ought to compensate for the Want of pleasurable
excitement.
It is fully recor'nised that no food can compare
with the mother s milk in the safe and efficient
nourishment of an infaltit during its first year and
every child would be considered as wholly dependent
-Upon the mother until it is past the stage of weaning,
quite as much as when it was nourished in the womb
before it had a separate existence.In the study of the
problem of mortality,all efforts were 7_irected,in the
attempt to check this wastage of life,upon the child
itself,znd some progress has been made by establishdng
;
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epots for the supply of sterilised milk, or by careful
ilk: modifi cati. on, and latterly by attempting to improve
he condition of the dairies: the met':.c l of transit .and
he supply of pure milk.Th.e weak spot in all these
measures is the tendency they have to discoura re breastfeeding.
The system,instituted by Professor Coulet of Caen,
of establishing a number of free restaurants for the
feeding; of necessitous suckling mothers, is a step still
urther in advance of previous atte?''':pts to benefit the
hild.The crux of the whole matter is to concentrate
.n the mother and encourage breast-feeding.These rest urants are able to provide for mothers t-7.'o meals a
ay,at a less cost than supplying sterilised milk to
he child.The only qualifications for admission are
overty and breast- feeding.The charity is administered
n broad principles that must command the highest admirtion and approval :no questions are _asked, creed and
orality are not inquired into,and its doors are open
fto rich. and poor. "They are mothers,they are hungry,that
ú.s enough!"
The experiment is also being tried in Dundee and
lackburn;and it would be to the nation's advantage,if
hese instt tutions,under a wise and broadminded manage ent,could be established in every town.The feeding of
he mother,to enable her to nourish her infant,is surely
step in the right direction;and,in the future,it ough
o lead to even better results than those obtained by
ilk depets, or the excellent institutions known as the
outte de Lai t:
Breast- Feedi.
The expectant mother should early recognise
nd realise how important it is,both for her offspring
nd for t' -e future of the coming race,to rear an infant
n maternal milk.She should be tat ght that,though
rtificial feeding adds to the dangers of life in the
ase of her own infant, the evil may spread far wider:
or the function of breast -feeding,if left unused: ay
radually disappear,and her daurrhters,when they in turn
ecome mothers,- though anxious and willing to do their
uty,- may be unable to suckle their infants. The mothe
ust also understand that suckling an infant beyond the
ormai period is also a dangerous and vicious practice,
s the milk tends to deteriorate towards the end of the
irst year,and is deficient. in the valuable proteid
lement.
In order to prevent infantile disorders and the
urther spread of rickets, the mother must be assisted,
y all means possible to keep her infant at the breast;
nd every effort si-ould be made to encourage a woman to
ake the utmost use of' her resources,by watching the
uality and quantity of her milk,by regulating the
.axnmary secretion,hy careful attention to her diet,and
y exercise and sleep.
The mother should be guarded as far as possible,
rom all worries or emotional disturbances .The pleasure
of society must be avoided;afternoon bridge-parties may
ighten a mother's purse,but if,at the same time,she is
triving conscientiously to nurse her infant,such
nnatural excitement will certainly diminish the secret
ion of maternal milk.It is the duty of the rich,by good
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encourage the mothers of the poor.
From the earliest days,the breasts must be attended to with scrupulous care,and the nipples carefully
cleansed with warm water,or,if necessary,an antiseptic

e «ample, to

solutiogi.

The infant rust be taught regular habits, almost
from the day of its birth;it should be fed "by the cloth ",
and not allowed to sleep beyond the usual ?your for food.
If the mother is exhausted by illness,want of sleep,
or worry,it is often advisable to remove the child to
another room at night,and feed it by the bottle to
enable her to obtain a thorough rest;an1,by ddopting
this course: the quality of the milk given during the
day is greatly improved.
Unless the mother has a strong. constitution,it is
a wise rule to desist from feeding the child at the
bfeast during the night after the first five months:
for this often enables lactation to be carried on for
a longer period.
Infants nursed at the breast may have fre, uent
curdy an:i slimy motions,if there is a deficiency of th
nitrogenous elements;with starvation,there may also be
slight pyrexia,and the condition may be improved by
giving a few extra meals of modified milk.If the prote ds
show signs of being .low, or the milk poor and scanty,
efforts must be directed towards the improvement of th
mother's. methods of living an' her habits thereof .The
baby should be taken from the mother at night,and,if
possible,she should be kept from worry and anxiety.
Her diet should be nutritious but simple,containi g
a high proportion of meat,eggs,and milk,but there shou d
be an avoidance of overfeeding.Extract of malt or iron
may also prove pf value In the later stages of lactati n,
little can be dore,but,in the eighth month,beef-juice
is of especial value,as it seems to supplement the
deficient proteids of the mother's milk.
Lactagol - a preparation from cotton seeds - is
stated to have a powerful action on the secretion of
the mammary glands It has been employed by Goldmann
(Therap.Monat.,July,1904),and the dose recommended is
four teaspoonfuls a day.
An infusion of aniseed is said to increase the
.

.

flow of milk;and Burzagli (Pediatr.,Âpri1,1906) combin
es this treatment with the application of cold compres
ses to the breast.
It is not necessary to give large quantities of
stout,or any form of alcohol,to the nursing mother.If
the milk is excessively rich,the infant suffers from
indigestion and colic,the stools are pasty,and it lose
weight,When this occurs,the mot'-er must be encouraged
to take more exercise,especially walking,in the open
air, the amount of meat in her diet must be re. ii ced,
and it is advisable also to cut off all alcohol .It is
possible for a mother, through. sheer devotion and an.xie y,
to do the best for her infant to overfeed herself,and
in this way upset the digestion of her child.Unless th
diet is carefully supervised,and exercise freely indul
ed in, the maternal milk may become too rich, and the
child suffer from colitis and diarrhoea.
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the milk,when examined,sicwed that the percentage of
fat was 8.98,which was reduced to 4.90 by arran'ing the
diet and exercise of the mother.
If suffering from anaemia,a .roman may give a milk
abuñdant ini' quantity,but of poor quality.It has a low
specific gratity,and contains very little fat. If the
woman is taking large quantities of fluid or alcohol,
the mill is little more than an exudation from the
blood -vessels into the breasts.In these cases it is
impossible to improve the condition of the milk-,and it
is better to resort almost at once to artificial

feeding.

Lactation is to he discouraged if-the mother
becomes pregnant fot the infant at the breast may grow
up delicate, or of nervous tempe rament, or even mentally
weak.There is also great danger that the mother will
miscarry,or the child be born with a lowered vitality,
and the mother's health undermined for some considerable
time.It is but seldom thaL the mother has sufficient
strength or blood to be equal to the strain of feeding
three people,- herself,. foetus,and a suckling child.
It is very important always to insist on regular
hours for the feeding of an infant, whether at the breast
or the bottle,every two hours for a young infa.nt;after
a month or six weeks,every two and a half hours;and
after three months,at least three hours should elapse
between each feed.The infant must hot be fed every tim
it cries,but an endeavour made to ascertain the cause:
for it is more often uncomfortable with colic, or with
wet napkins,than restless from hunger.If it is thirsty,
small drinks of water are beneficial,and.,as infants
frequently have uric -acid infardts, the use of water
would help to thoroughly flush the kidneys.
The character of the stools must be carefully
noted, the infant weighed once a week, and the gain or
loss entered upon a chart, together with notes of its
general condition.
Rickets occasionally appears in a breast -fed
infant,if the milk is deficient in proteids and fat,an
given for a long time past the normal period of lactat
:

ion.

Breat milk is apparently no safeguard against
rickets after the first year;and Louis Fischer (Intern -t.
Clinics,S.xvi,Vol.ii,p.132) reports,with an illustration,o.f a case of rickets developing in an infant at th;
breast .The child was brought up on breast milk in a
poor family living in had hygienic surroundings,which
doubtless injured the vitality of both the mother and
child,and produced the disease.
The writer at present has under observation a
breast -fed in.fant,aged one year,that presents marked
signs of rickets - especially about the head and extremities.
Mixed Feeding,.,
If the supply of breast milk is small,it can be
safely supplemented with cow's milk,given at alternate
feeds or in coy function With the mother's milk.It is
an erroneous idea to suppose that the two milks cannot'
be given tocetber.If the breats yield only a small
quantity of milk, or milk of poor quality, it is a good
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practice to give the child a small feed of cow's milk
before putting it to the breast,as it will then not
suck so ravenously.The infant also benefits by deriMing
a regular supply of ferments from the maternal milk,
and this is a matter of considerable importance in the
prevention of rachitic disease.
J. L. Morse (Jour.Amer.Med.,Aug.2,1902) advises
using both. breast and bottle at each feeding, in order
to take advantage of the ferments in the breast milk;
and Professor Budin (Le Progr.M6d.- ,tTu1y,1902) also
approves of the method of mixed feeding.In his work,
"The 3ursling ",he shows,and illustrates with charts,the
good results that can be obtained by mixed feeding with
breast milk and srrall quantities of sterilised mi]_k;and
he insists (ibid.,p.122) that the results can easily b
controlled by checking the child's weight at freciuent
intervals on the balance.He also considers this method
of great value in the case of women living in the whir
of society,who may be ready to suckle,but produce litt e
miik:for their deficient supply can be safely augmente
by sterilised milk.
Where two children have to he fed,as in the case
of twins,mixed feeding relieves the strain on the
mother, and enables her to keep both infants at the bre s
for a greater number of months.The method ought always
to be tried before finally resorting; to feeding by
artificial means.
Weaning.
For the good of both mother and child and the
prevention of malnutrition and rickets,weaning should
not be delayed after a certain period.The child should
be weaned after the ninth month, and it is advisable to
accustom it before this date to occasional feeds from
a bottle,- so as to make the transference from the
bre<_st to artificial feeding a gradual process,as well
as one of comparative safety.
If the ;-rei'ht of the infant remains stationary fo
a time,or a steady loss is noted,the indication is for
a discontinuance of breast- feeding,a.nd a need for
weaning lest nutrition should suffer.
Any signs of rickets in a breast -fed infant deman
immediate discontinuance of feeding at the breast especially if the child has passed the age of nine mon
ths, or is over a year in age.
Prolonged Lactation.
The foolish ideal-that prolonged suckling wil
prevent concepti on, is responsible for many infants being
kept at the breast many months after the end of the
first year.
Prolonged lactation can only result in an insuffi ient nutrition,and with a low percentage of proteids:
for these fall very rapidly about the end of the first
year.An early sign of an insufficiency of proteid in
the diet is delayed dentition.
The mother must be warned that the persistence in
suckling will inevitably result in the impairment of
her health and the starvation of her child,and that
she is also vitiating all the benefit derived from the
full
breast- feeding during the first year.She aught to
proper
the
at
weaned
realise that,unless the infant is
.
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physiolomical period,rickets is as likely to develop in
a breast -fed infant as in a child reared on the bottle,
or by artificial means.
Instruction of the Mothers in Maternal Duties.
It is often advisable to stimulate the interest
of the mother in the growth and development of her
nfant,and,by hints ad &ice,to teach her to watch for
Signs that may indicate a normal rate of physical and
ental progress, or the onset of some s1i'nt affection.
This instruction in elementary. details can easily
.e given by the medicel practitioner;and the writer is
ccustomed to recommend to mothers certain books,from
which they can supplement their knowledge.
The best book for general reading is undoubtedly
shby's "Health in the Nursery ",and the chapters on the
entai development of the infant enables the mother,
from month to month,to check carefully the growth and
rogress of her child.For others,who may prefer literatre in the form of a catechism,a little book,entitled
"The Care and Feeding of Children ",by L. Fmmmtt Holt,
is useful. "The Child's Diet ",by Curgenven,contains many
hints of value,and some useful cookery reckbes.T'ie list
of starchless puddinrns may be referred to as of meat
clue in the treatment of children who are sufferin
from digestive disorders produced by an excess of carbolyd.rates in their food.The series of lectures publishe
by the St.Marylebone Health Society,entitled "Infant
ducation" (Eric Pritchard),should prove of assistance
to mothers ,and it contains instructive appendices.
The information gained from these books can soon
e put into ready practice in the nursery, tends to make
the mothers more capable and efficient,and supplies
fresh interests in the daily work and care of the chile
If the mother can be persuaded to keep a diary of
the life of the child,much valuable information can be
recorded,and its value enhanced by the addition of a
nei.cht- chart and snap -shot ph.otor'raphs of the offsprin' ..
As a volume of reference and a history of the life of
rowth ,procfress,:ievelopment,and illnesses,it
child,
pioves in later years of considerable value to the
parents, and also to the medical man.
Instruction of the Midwife.
Amongst the poor,when the services of a
physician cannot always be afforded,t'ie midwife should
be able to Five better information about the upbringin,and care-of in_fants,or the rudiments of -feeding by
ficial means.At the present4time,their advice and
methods are based on ignornat notions,and are liable
do harm to mother and cbild.Their education in the
mana*ement of infants should'be more thorough and comp ete,- so that they are better equipped to afford propeassistance to Women who rely on their services.
Lads Inspectors and LectTcarers.
If births could be registered within forty eight hours,Ladt Inspectors - by means of tactful
visits and conversation - could afford valuable hetp
and assistance.At first,however,they must be prepared
to meet with much discouragement.Dogmatic teaching as
to fresh air,cleanliness,the preparation of food,the
feeding and care of children may be listened to with
f
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silence,sullen inditference,or angry rebuff.
±éctu.res and scoldin.. s may fall on deaf and unheeding
bars .But, if cheerfully persis tent, anti. a little time is
iven to an explanation of the scientific reasons why
hese things are advanta ;eous,th.e subject becomes
lothed with fresh interest,and the woman,now more
rienclly disposed,may listen readily and take pains over
aily work,or the minor details in the care of her home
nd infant, that were only drudgery before o r pushed
side because ter were not worth the trouble .She will
lowly recognise that there is a Food reason
.one
_eeding bottle is preferable to another,and relakse that
are and cleanliness may save her child from "frog in
he throat ",and many petty ailments and discomforts, or
ven grave disease.She may even be persuaded to discard
he dummy teat,but more often will persist in using this
ost dangerous of soothing remedies.
Instruction of Relatives.
It is often possible to educate the mother,
ut the °randmother,relying on her age,will seldom
ixten to reasonable adiriee.It would seem impossible to
revent the mischief wrogat by the grandmother in many
home.Recause she has reared a family in haphazard
ashion and lost many an infant,she will pose as a
erson of authority and experience in infant feeding, an,
requently interferes in the nursery,and countermands the
directions of the physician,because she does not hold
r agree with his "new- fangled" notions. Therefore,it is
my by the education of the present generation of
others that a wider type of grandmother can be evolved,
ho will be able to give valuable assistance to the
ughter,and not prove an hindrance to the rearing of
infants in the future.
The Bonus System.
It is to be hoped that,in the days to come,it
ill not be necessary to offer bonuses,in order to
encourage mothers to nurse their infants at t'. !e breast.
vverr credit is due to Mr.Braadbent,when Mayor of
uddersfield,for his pioneer work and zealous efforts to
reduce the mortality in his town by the uift of a pound
onus to mothers at the end of the first year of their
infant's life;but that such a mbthod is needed in the
twentieth century, is a shame and a disgrace to the
^hilli
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,
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others of our land.
The sense of pride and maternal responsibility
should alone be sufficient to stimulate every mother to
nurse her óffspring,and cause her to delight and glory
in the progress of the infant daily nourished at her
breast.
Facts of particular Importance.
The discussion of the care of the pregnant
woman,and the efforts to promote breast -feeding by
attention to the health and welfare of the mother,may
seem,at first sight,an unwarrantable intrusion into a
thesis dealing* with the subject of rickets .The writer
would argue that the first main principle/ which must
be grasped, if the prophylaxis and treatment of rickets
is to he sure and thorough, is the need for concentration
on the mother, the promotion of her health and welfare,
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and the. encouragement of feeding every infant at the
b.feast,unless there are grave indications to the contrary.
When the. medical man an:l philanthropists have
óined hands to urge the education of women to a better
standard Of womanhood,and have taught then to aspire
towards the highest ideals of maternity,and to realise
he sacred respobsibilities owing to their infants, the
eed to a very great extent will disappear:"or the
unsatisfactory treatment of so widespread a disease as
ickets,when developed in the child.
It may be still necessary,by better homes properly
rained and ventilated and liähted,to improve the
nviromment and mole of life,before it can be possible
o reduce or stamp out the lame percentage of rickets
resent in every town of Europe.
"Back to the breast! is the foreword,and the first
rp;ent requirement for the efficient prophylaxis and
treatment of rickets.
.

'

T

(A)

HE
T"H E

H

C

r.

I

I

L

D

.

E T.

After the birth of the child its needs should
eceive immediate attention,an.t therefore,if the notifcation of all births within forty- eight hours to the
unicipal authorities were made compulsory,early errors
ight,by timely and tactful visits from qualified Lady
nspectors,'oe avoided.
If a medical man is in attendance,it is essential
that the child should not be forgotten during the perio
in which the mother is tided over the dangers of the
eerperium.If nursed at the breast, the physician must
atisfy himself that the quality of the milk is good, an
hat the child is fed at regular intervals.He must not
emain satisfied with the statments of the midwife or
ospital nurse.This,to our discredit,is often the case:
or mothers with young infants have often affirmed that
he doctor gave them unremitting attention,but never
ook any interest in the 'child,leaving it entirely to
he nurse's care;and they openly express surprise if
he medical man personally exercises supervision over
he child's daily life and diet.
It is important also that midwives should be bette
educated in the principles of infant feeding :for,at the
I. resent time, their knowledge seems largely derived fro
I. opular fallacies,antiquated theories,or their own
imperfect experience.
If there is a history of rickets in the parents
during infancy, or if the elder children have shown
signs of the dis ease, spe cial precautions must be taken,
as the predisposition to the affection increases with
each successive child.The medical man must also take du
regard of the environment of. the child, paying special
attention to its home and the details of its daily life
the supply of fresh air and. sunlight,its baths,exercise,
rickets a e
clothing,:, and feeding.Infantile mortality and
both largely due to improper feeding :in the former,
the
death may result from insufficient nourishment,but
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appearance of rickets is more often due to overfeeding
of the child with food stuffs ill adapted to its age,
growth,an'i development.This deplorable state of affairs
is often due to carelessness,laziness,and ignorance on
the part of the mothers .If the child is at the breast,
't is often suckled by the mother long after the milk
s become useless as a food,or suitable for its proper
utrition;and this is not done so much. for economical
reasons,as from a foolish attempt to prevent the occurrnce of conception.
Strauss accurately sums Ap the condition of affairs
¡hen he says that: "The mothers of today do not know the
B. C. of their business ".
Their ignorance is frequently appalling.Even in
well -to -do circles of society,mothers often do not seem
to understand the elements of infant feeding,and rely
.p on the well- meant ,but harmful ,advice of the grand other and nurse,or the recommendation of friends,whose
abies are supposed to have been reared with great
success on one or other of the proprietary foods. The
ernicious system,adopted by manufacturers in sending
tent foods and booklets of advice to these
samples of
fond but deluded mothers,may often lead to the use in
an infant's early life of unsuitable food, which leads
to a train of digestive disorders that can only end in
diarrhoea or rickets.
Some modification of the Roussel law would be of
service in England,prohibitinw the use of solid or
patent foods,which could be scheduled,and never
prescribed to an infant under the age of nine months,
except under a physician's prescription.In France also,
nurses are forbidden to use,in the rearing of infants
confided to their care,- at any time, or under any
pretext whatever,- a bottle provided with a long rubbe
tube .These tubes, however careful and cleanly the mothe
may be,in tine become incubators for germs or reposito
ies for toxins, and also lead to carelessness and lazy
methods in the feeding of infants.The sale of such
articles should be forbidden by law.
Artificial Feeding.
If the mother is unable to suckle her child, the
question of artificial feeding needs careful consideration :for if,in the early days improper met' -ods are
employed and rickets should develop, the disorders of
digestion may be so troublesome that ordinary modifica
ions of milk will be found ineffective or even dangero s.
In order to derive good results from artificial
feeding, - especially when applied to deliacte or rachi'io children,- it is absolutely necessary to be able to
obtain a supply of cow's milk that is pure,free from
contaminati on,and of good duality In large towns the
supply of milk - especially if brought from the count
some distance by train - is far from satisfactory,but,
in outlying districts, the milk from a good dairy,with
intelligent and clenaly handling,may answer all
requirements.
There are three kinds of milk that are used for t
purpose of infant feeding:
(1) Pure milk from a dairy.
(2) Certified milk with low bacterial content.
(3) Sterilised milk supplied by a depot.
.
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(1)

Pure Milk.

If it were possible to rely upon a supply
of clean pure mil.k,the necessity for sterilisation
might disappear.In the near future,it is to be hoped
that milk will be more rigidly inspected,and dairies
compelled to take greater precautions .If the milker is
cleanly in person, the cow's milked in the open, the

fluid received in sterile pails,strained,and immediately
ut aside in a refrigerator or cold water, the risk of
outside contamination and the growth of organisms can
3e very largely prevented.
G. Ne man 3, i n his work on "Infant Mortlaity" ,shows'
that it is possible to obtain a supply of fairly pure
ilk:for,with only ordinary supervision of the dairy
and ordinary precautions, the Finsbury Milk Depot receives
a daily supply of reliable clean milk.
The principle,$ precautions it is necessary to
insist upon are:
(a) Direct control of the milk at the farm.
(b) Treatment of the milk immediately after its
ield,before it is invaded by microbes.
(e) Medic;ll supervision of the depdit,and of the
infants consuming the milk.
If the milk can be obtained pure, sterilisation wo
ld be unnecessary perhaps,but it is ft; ether essential
that it is properly handled when received at the home
of the child.Th.e milk should be poured into a clean an
scalded utensil,kept cool,and properly covered;the
feeding bottles and teats should be kept in clean 2vate
be above suspicion of any taint,and all outside source
of contamination avoided.Milk should never be left in
the feeding bottles .As far as is practi cable, it should
be delivered to the consumers in air -tight containers.
The milk is usually supplied in glass bottles,but
latte1 y it has been found that fewer microbes grow in
those made of paper, which are cheap and can be destroyed
after use.
The writer considers that the small pith discs ar
preferable to the glass stoppers with metal fittings:
they can be destroyed after use,and,if necessary,
rendered more air -tight by a coating of melted wax or
paraffin.
(2) Certified Milk of Low Bacterial Content.
The average number of bacteria in cow's
milk,taken from ordinary cans or bottles,contains
100,000 to 10,000,000 bacteria per cubic centimetre.
In order to ipprove the standard of milk,several
medical societies in America,- notably in Philadelphia
Chicago, and New York,- by means of Milk Commissions,
have endeavoured to obtain a milk with a less danperou
number of micro- or!anisms.They have found it possible
to put on the market a milk that is certified to have
a bacterial content below 25,000 to 30,000 bacteria pe
cubic centimetre,with an average composition of 4 per
cent.butter- fat,and 3.5 per cent.of proteid.Th.e cooperation of the dairyman is essential :fcr he is obliged carry out the precautions necessary to ensure good
certified milk.He must carefully sterilise the dairy
utensils and bottles, remove the manure from the stalls,
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Carefully groom his cows,and wipe the udders,before
milking,with a damp cloth.The milk is bottled and
sealed,in order to prevent any tampering; before it is
delivered to the consumer.All milk carries with it a
abel of its date;it is inspected and tested at period 'cal intervals;and a special certificate is issued to
Othe dairy, if the milk &Imes up to the standard of
purity and requisite composition.The re vl.ations and
recautions to be taken in the cowsheds,and in the
rocess of roiling and bottling the supplies,have been
fully drawn up in a clear and concise form by the Milk
Committee of New York (Arch.Ped.,Vol.xix,p.619).
The use of certified milk appears to the writer
to be. a step in the right direction towards obtaining
a relIa+ble food for infants;and,if this milk could be
introduced into England, the need of depots for the
supply of sterilised milk would not be so urgent a
necessity in our large towns.It is steely better to
endeavour to obtain a supply of good pure milk than to
sterilise a milk full of poisonous products!
The disadvantpe of certified. milk is a slight
increase in the price to the consumer;this,in New York,
is about 20 per cent. above that of ordinary milk.The
ordinary bottled milk costs 8 cents,whereas certified
milk is sold from 10 to 15 cents.If the public could b
educated to recognise the adva:ntapes to the infant
derivable fropi a player milk- supply,the increased deman
might help to reduce the initiál cost of its preparati.n.
If reports of the milk were sent to all medical men in
the district,it would give them great assistance,and
would enable them to advise parents where to obtain
reliable milk,and also stimulate the keepers to a
greater degree of efficiency.
(3) Milk Deptts.
Owing to the impure condition of the
milk,- especially in hot weather,- the bad and slow
methods of storage,and of transit from the farmer to
the consumer,and the dirty dairies or shops from which
it is often purveyed to the poorer classes,it is often
necessary in large towns to supply bottles of sterilis
ed milk from various deptts.These depots have proved
very valuable in assisting to reduce the Treat infanti e
mortality from epidemics of summer diarrhoea.It seems
to the writer that it is possible to make them more
effective as places of instruction for mothers and
junior medical practitioners,if they were placed under
medical instead of municipal control.Tbey would become
centres of education, instead of being only shops for
the distribution of milk to mothers.
The French "Consultations de Nour ss ons" and the
" Gouttes de Lait" are more effective:for at these
e; tablishments they instruct the mothers,examine and
weigh the infants,in addition to supplying applicants
with the milk requis`te for the nourishment of the chile
Professor Budin wise'y insists that only the mother is
allowed to bring the infant for advice and,food.
The work of the "Consultations de Nourissons" is
principally confined to the treatment of breast -fed
infants,whereas the " Gouttes de Lait" are dispensaries
milk to the
for the supply of sterilised or prepared
-
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poorer classes.A full account of the English and continental systems is given in G. F. McCleary's book on
"Infantile Mortality and Infant Milk Depóts ".
The ;priter is of the opinion that,if milk depóts
organised as "Consultations" were established t} ,roughou t
he country, they might become valuable schools in which
ouno, medical practitioners would be able to <atch and
tudy the growth of infants during their first two
rea'r's anal thoroughly learn, in a practical manner, the
ational methods of infant feeding.The "Consultation"
or the study of infants ought to displace the class room.Durin ; the final year of his curriculum, the student
as so much to learn,an i is so fully occupied with
_ectures and ward work,where he becomes absorbed in the
details of interestin7 cases in medicine and surgery,
that he is unable or unwilling to devote any time to
the minor subject of the care and feeding of infants.
ut,when qualified to practise and to advise mothers in
the management of their children,; nd. more especially
during the years when he is laboriously and slowly
endeavouring to build up a practice,he has much spare
time that could usefully be employed in daily attendance
at a milk dep6t or infant consultation, -.here he could°
learn how to examine the infant,and accustom Ilimelf t
prescribe and modify its daily proper allowance of mil
As these children were brought up week after week for
weighing and inspection,he would be able to follow the
cases in their aradu.al growth. and development,- so tha
this class of work would prove. a source of interest an
instruction;and he would become a more efficient pract
itioner in the future,fully trained to advise the moth
ers in the proper treatment of their infants.He would
learn to rely more upon the arrangement of the child's
diet,and less upon drugs in the treatment of the disea-es
In early life.
The writer would like to see the establishment of
consultations in every village or district:for they
would prove of inestimable benefit to the practitioner
of the future, as well as to the entire community. That
these consultations would require to be safeguarded
from abuse is only too r.robable,but, if all the medical
men of a district were equally interested in the manag
ment and eon trol, thése establishments ought not to
clash with their interests or interfere with private
practice.Cases of rickets could be early detected,and
the mothers instructed to take their children to their
own medical adviser,or be sent to the hospital for
further advice.A somewhat more Utopian scheme would b
a building containing, a restaurant for nursing mothers
a consultation for the inspection of infants,and the
supply of proper milk,as well as a croche or nursery i
which delicate children could be watched from day to
day.Rickety children might possibly be treated better
by careful supervision of the mother and child than by
attendance at alt-patient departments, or admittance to
hospitals.
J. Fortescue Brickdale (Erit,Jou.r..Childn.Dis.,
Vol.ii,p.506) does not believe it possible to organise
in England the medical supervision of children which
,
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obtains in Prance,and affirms that the zepóts would
either remain unused, or have to be converted into outpatient dispensaries.In their stead,he advbcates the
supervision and weighing of the children at home by
adv Inspectors.
Doubtless many mothers would not trouble to bring
their infants,or send for milk if tl ey could have it
cheaply delivered at the doors of their homes;'but the
experience of Professor Budin suggests that mothers
can gradually be educated up to the value of these
institutions,and in time learn to appreciate the value
of bringing their infants weekly for advice and the
regular supply of food.Py comparing their own infants
with others at the consultation,a healthy spirit of
rivalry might be set up,and maternal pride awakened and
stimulated by the growth and progress made manifest by
the child's condition and the figures in its chart.
George Carpenter's scheme of attaching the milk
dispensaries to children's hospitals deserves careful
consideration :cases requiring; feeding and medical treatment for malhutrition or rickets could then he quickly
and more successfully dealth with ;but this plan would
seem only feasible in towns large enough to support
these special institutions,and. the method would not
prove of value at all in the education of medical men
other than those upon the staff.
To obtain the best results,it is necessary to
organise consultations throughout the country,even in
the smallest vil.lages;and the writer believes that,
though at first progress might be slow and unsatisfact
ory, their immense vat ue,as educational centres for mot ers having the care of infants, and their value as dept s
for obtaining clean pure milk,not necessarily sterilised,
would in the end lead to their systematic use,and cansthem to be appreciated by all classes of the community
It is only necessary to commence in a simple way.
Mons. Jonnart writes: "To create a consultation fo
infants three things suffice: a pair of scales,and
apparatus for the sterilisation of milk,and the devoti+n
of a doctor".
A system of "Consultations de Nourrissons" is bet'er
than one of Milk deptts:for,at the former,nursing moth
ers can be encouraged to attend and receive advice
during stated periods,their babies can be examined and
weighed,and,if necessary,extra milk can be supplied in
sufficient amount,or modified to the nededs of each
individual child.
Professor Budin suggests that,of the mother is in
receipt of monetary aid,only the full grant is allowed
if the breast is sufficient to nourish the infant,and
if milk is required,its cost is to be deducted from
the mother's subsidy.His suggestion is excellent,but
there is some danger that the mother,fearing to lose
part of her subsidy,might not apply for the sterilised
milk,but supplement the insufficient supply from the
breast by milk of inferior quality obtained at home, or
even resort to the use of one of the patent foods,and
thus spoil all the careful feeding conducted at the
consultati on.
i
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The great objection to the Milk DeAts,ahich does
not apply to so great an extent to tine "Consultations",
i2 the possibility that they may tenA to encourage
artificial feeding at the expense of- breast- feeding.
G. F. McCleary (Infant Milk Depóts,p.109) is not
aware that any evidence has been brought forward to
substantiate this charge.
If radical supervision of the infants is insisted
pon, the writer feels assured that mothers could often
.e encouraged to
in breast -feeding beyond the
early weeks, that many infantile disorders (such as
diarrhoea) could be checked,and rickets detected and
treated in its earliest stages.
Professor Budin closes his valuable lectures with
these words of wholesome advice, in which all must readily concur: "Whether your lot be placed in town or village organise consultations for nurslings" .The advantages
to the rriother, the infant,and the medical practitioner o'
the future would be incaiculable,und have far- reaching
consequences for the good of posterity.
Nevertheless, they-e is some danger in providing too
great facilities for obtaining good cow's milk.The
greatest incentive to breast -feeding is not an ample
supply of cow's milk,but an inability to obtain it.
Du.uring the siege of Paris (Franoo- German War) ,the
adult death -rate rose 40 per cent.,but,as the mothers
were obliged to nurse their offspring,the infantile
mortlai ty was considerably .feduced.
But,where there is wasy access to a constant supp
of cow's milk,either whole or modified for the require
ments of the infant, it may make mothers careless or
liable to resort too readily.to artificial feeding, in
order to save trouble,or to enable them to live a life
of pleasure.If mothers are impressed with the fact tha
their babies cannot live or attain adult life,unless
fed at the breast, it might stimulate every woman,wort
of the name of mother, to nurse their infants,and fulfi
their duties to their offspring,as well as to the
coming race.They should be made to realise fully tl
many perils that beset a child, even if fed with the
greatest care on the best methods and modifications
employed in artificial feeding,even though it is :possible to obtain a good supply of clean cow's milk.Th-ey
must be taught to realise the physiological advantages
and the superiority and safety of breast milk,and the
absolute impossibility of approaching so ideal a stand
and whenever it becomes necessary to rear an infant by
artificial means.
The Feeding of the Infant With Special
e erence az fiodif
Required in a Case
of Rickets.
In utero,the foetus derives its nourishment from
the blood of its mother,and, if fed at the breast, is
still obtaining sustenance from the same source:for tb
quality of the milk will depend upon that of the mater
nal blood.The maternal milk is specially adapted for
the gradual development of the infant's stomach,
for
supplvin'' the relatively small amount of proteid
other
young
of
its slow gro;vth, as compared with the

persist
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ma.mmals.It also possesses its orrn peculiar ferments,and
likewise antibodies, or antitoxins derived from the
maternal bl ood,which enable the infant to resist the

toxins of various poisons or diseases.Tì-e human milk
plowly educates the stomach of the infant,being first
Supplied as colostrum,the full strength of the milk not
being present for eight or ten days .It contains a large
ivantity of lecithin,a compound utilised for building
up the nervous system,and this element is not present i
so large an amount in the milk of t'e cow and other
nammal s .
It is necessary to train the infant's stomach to
.ake the most of both quality and quantity of food,and
o extract all the ñutrition possible from even a small
uantity of the same.In a r: .critic child,an abnormal
Apatite or an excessive thirst may only mean a dilated
torrach,or a condition of hypéracidity;and it should be
reated by small meals at fairly long intervals,and not
y an excess of dilute foods constnatly poured into an
organ hampered ,F:fith. its own fermenting products.The
digestion is certain to '?e slow and imperfect,and the
stomach should be given rest for lengthy periods.T'.eough
tl-ere are advantages in giving fresh milk,boiled milk
ay be found more digestible,but its use should be
discontinued if nutrition flags or scurvy should appear
In feeding the infant :whether at the breast or on the
ottle, the only accurate way of estimating the amount o
ood taken is to weigh the child immediately before and
fter a test meal .The time taken over the meal is in no
ay a true index of the fool. ingested.
Budin (The Nursling,p.84) emphasises the important
f the systematic weighing of infants,and -7-rites: "In
Tour practice therefore always have recourse to the
alance.Recommend. its usage at all times knowing that
nóthing can replace it as a means by which to estimate
he development of the nursi ings" .
If,by force of circumstance,th.e mother is unable
to nurse her infant,means must be taken immediately to
feed it artificially in the best way possible.The great
ority of children must he reared on cow's milk,
though some authorities consider that,in rnany ways, th.e
ilk of the goat is to be preferred - the chief reason
being that the goat is a cleaner animal, - its faeces
are passed in form pellets,and not pultaceous like that
of the cow,- it is easily groomed and fedrj;and there is
little risk of tuberculosis.The milk is more digestibl
as the casein as4 -curd is more flocculent;the fat is
oilier, containing less stearine than that of the cow,
and both the casein and the fat more closely resemble
that of human milk.The percentage composition of goat'
milk is - proteid 3.8,sugar 4.3,and fat 5.2.11 is,
however,by no means always easy to obtain a suitable
goat ;and,some years ago,when the writer endeavoured to
feed an infant on this milk,an animal was only procure
with great difficulty.
As a temporary- food. for infants unable to digest
cow's milk,that of the ass may be found of service.The
curd is extremely fine,and closely resembles that of
human milk, the amount of fat is small ,and th.e milk is
somewhat laxative in its action.The percentage cornposi
ion is - proteid 2.7,fat land sugar 5.3.Except in
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large towns,it is not always readily outainable,and it
should only be used for a short time, and not as a
permanent food.In general practice, - especi,iily dealin
with the poor, amongst whom the majority of the cases o
rickets will be found,- reliance must be placed on the
milk of the cow.
In artificial feeding the mixture to be ideal
must conform as zloseiy as possible to the maternal
milk; and,,though it is a fairly simple matter to modify
the milk of the cow to obtain a fluid with a percentag
composition identical with that of human milk,anU also
partially to rearrange the proportion of casein, very
little can be done to alter the nature of the casein
curd,or the heavy oleaginous fat.It may be possible in
the future,by special feeding of the animal, to supply
ferments identical with those in human milk;but,even
when all this has been accomplished,no artificial food,
in its biohogical and vital principles,can afford such
perfect nutriment as the milk of the mother for her ow
child.Even the milk of the vet -nurse, to some extent,
must fall short of this high standard.
The basis of the nutrition must be maternal milk,
which supplies an average percentage composition of protei d 1 .5, fat 3.5, and sugar 6 .5, whi ch is faintly aci
(to phenolphthalein) in reactionland also practically
sterile.It is advisable to avoid too much chemical
refinement,but to study each individual child at the
bedside,as each infant is a Law unto itself.The amount
of food and its character must be jud^"ed not by the
child's age in rnonths,but 'cy its :1rei ght, its capabiliti
and the general condition of its development.The caref
directions of the text -books - percentage feeding of
rule -of -thumb methods - should be discoura=red;the food
in all cases must be found for each individual child,a
deference also paid to a healthy appetite.
In order to carefully arrange a fo od, the value an
uses of its constituents must be always clearly
understood and appreciated.
The PROTFID should receive the first comsideratio
as it is the builder of cell tissue,and the maker of
blood;the fat and carbohydrates should be assigned
secondary places as they are largely pro teid- sparers
and heat- producers.The proteids should not be used up
in the production of bodily heat,which becomes necessary of the fats and carbohydrates are insufficient.
The proteids of milk are casein and lactalbumin,
which differ in their main characteristics.The milk of
the mother contains more lactalbumin,- a more soluble
proteid than casein (2
1),- whereas the milk of the
cow contains five times as much casein as lactalbumin
,

:

(51

1).
The large quantity of the tough indigestible case
id the chief difficulty when the infant is fed on cow
milk,and frequently it is unable to digest the full
amount present in IT man milk (1.5 `<,) .The infant should
be able to dig est a milk mixture, containing 1 per cent
of proteid, at the end of one month,l 5 per cent .at the
months,and 2 per cent.between the fourth and fifth
months;but it is seldom able to digest pure cow's milk
:

.
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or 3.5 per cent.of proteid,before

-ear.

the end of the first

.

The stóols of an infant should be carefully inspect-

ed from time to time:for their colour,coneistency,and
the presence of undigested casein all indicate the
adaptability of the food to the c'.i..ld'el digestion and
sttength.If the proteids are -too low,the child suffers
from starvati on, it does not gain weight, sleeps badly,
is very fretful,the extremities are cold,and the
temperature is subnormal.The stools are green in colour,
like spinach,anc1 contain particles of undigested curd,
they have little consistency,but are seldom watery,nni
often contain mucus.It is often difficult to decide
whether the condition of the stools is due to excess or
deficiency of proteids .Df the proteids are too high, the
infant's digestion is disturbed,and there is almost
invariably co1ic,which does not occur if the proteid is
low.The stools are more often watery,and contain large
masses of undigested curd.There may also be an increase
in the child's temperature.
FAT is specially required by the body for the
elaboration of the nervous and osseous systems.It is
also a heat- producer,and spares the proteid from being
drawn upon to maintain the bod 1y heat.
The infant requires a treater proportion of fat in
its food than the adult;and Budin states of the number
of calories,in its averace 8atit45:3 per cent.come
from butter,29 per cent.from sugar of milk,and 18 per
cent.from albuminoid substances .An infant requires 100
calories per kilogram of body weight every twenty -four
hours,and in tiny infants the number is relatively

greater.
The most noticeable effects in rickets are seen in
the disorder of the osseous and nervous systems,- so
ttat it is reasonable to suppose that fat will play a
considera- le part in the treatment and the cure of the
disease.Clinical experience supports this view;but the- e
are two pitfalls t] :aat the unwary may fall into, if the
fat is allowed to predominate too largely in the diet the first being a tendency to increase the fat unduly,
without paying due regard to the proteid element,which
may resuot in tissue starvation,and even lo.s of weight;
the second,a dispostbk0i/á to give an excess of fat,
usually in the form of cream,thereby producing fat
vted to the
indigestion,which may be wrongly
disturbances of rickets an:l, cif perserared i n, causes
profound toxaemia or autointoxication.The fat of cow's
milk is rich in fatty acids, the human milk being poor
therein;the amount of fat present in both milks being
equal (4 per cent.) ,young infants can sbldom digest or
assimilate 4 per cent.of cow's fat and thrive better

attri:

,

with

3 or

3.5.

Indeed,Jacobi states t]:.at infants make steady pro gress and gain weight on a diet containing only 2 per
cent.of fat;and the Strauss milk,made accordin7 to his
3irections,only contains this amount. G. Still,however
considers anything under 3 per cent.of fat as unsatis
factóry;and Holt advises:
1 per cent.of fat on the 2nd day.

-

155
1st week.
"
"
"
3 or 4 weeks.
"
"
"
4 "
5 months.
It is always advisable to lou er the
ercentage of
fat in the food during the hot weather.
In treating a case of rickets,it is irrational to
increase the fat too rapidly:for dyspepsia,heratic
disturban ce, and fatty stools are produced, and the
infant becomes ill and loses weiTht.In overfeeding with
fat the stools are usually yellowish,and contain very
little casein.There may be aatulence,and the motion is
often passes suddenly with a slight explosion.It is
usually mixed with a Treat deal of glairy mucus .The
child is uncomfortable,the stomach is disten3ed,and it
may vomit sour,undigested,and curdled milk.There may
even be a disposition of this excess of fat in the
tissues,leading to increase of weight - yet the child
is fat,flabby,and still suffering from rachitis.
Therefore, the amount of fat should be cafefully checked:
for it may rappen that additional fat is also given in
the form of medicine - usually phosphorated oil, cod liver oilior possibly cream or bacon fat.It is wiser to
keep a normal ratio between ti-ie proteids and the fats,
rather than raise the latter element too undaly, in the
hope of rapidly curing the disease.The constipation of
rickets does not always call for an increase of fat,
but may mean a readjustment add strengthening of all
the elements of the diet .If the infant does well on
a low percentage of fat, it is important to take care
that no excess of carbohydrates shall interfere with
the proper of the same.
G. Still (Practitioner,1905,Sept.) considers that
1.5 per cent. of fat,for an infant os six months,is no
safeguard against rickets,anl,ii there is an excess of
carbohydrates,2 or 2.5 per cent .may fail to prevent th
appearance of the disease.
The best food for infants, of a fatty nature, is
cream:for it is in a fine state of emulsification,and
is easily digested and assimilated.The value of fat as
a proteid- sparer cannot be overestimated.If the propor
tion of fat is reduced too how in the diet,nutrition
suffers and rickets may supervene;but it may be partly
brought about by usin=g up the proteid to do the work
of the fat,with consequent loss of tissue metabolism.
Therefore, though the diet of the rachitic child must
contain abundant fat, it must also have a due proportio
also of proteid,careful7.y adjusted to suit each individual case.The SUGAR can be converted into fat,but its principal us-T7-71, sparer of proteid,and as a source of
heat and energy.It is essential that the carbohydrate
for the early months of life should be in the form of
sugar:for otherwise it may interfere with the absorption of the fat .If tow's milk is used in the feeding of
the infant,it is advisable never to give less than 5
per cent.,and seldom more than 7 per cent.of sugar.
The simplest and readiest plan is to prepare a 5 per
cent,solutidn of milk- sugar,by dissolving one ounce of
sugar in twenty ounces of boiled water,and this can be
2
3
4

per cent. at the
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added to the food as required.The price of milk -sugar
prohibits its use amon >:st the poor,and,if cane- sugar
is the sweetening agent employed,only halt as much as
milk -sugar will be required.
Cheadle (Artif.Feeding of Infants,p.39) gives six
essential conditions or AYMS,which sum up the points
to be observed in the deleztion and preparation of an
infant's food:
I. The food must contain the different elements in the proportions which obtain in human milk.
N. It must possess the antiscorbutic
element.
III. The total quantity in the twenty -four
hours must represent the nutritive value of one to
three pints of human milk, according to age.
IV. It must not be purely vegetable,but
contain a large proportion of animal matter.
V. It must be in form suited to the physiological condition of the digestive function in infancy.
VI. It must be fresh and free from taint or
decomposition.
These rules form a good bases on which to construct
a food for a healthy or sick child.In dealing with
cow's milk, it must always be remembered that it is
impossible to convert it into human milk: f or it is
intended to develop the digestive tract of the calf, an
can never be quite adapted to the infants stomach.But,
if cow's milk must be used,the most essential factor in
successful feeding is a proper supply of fresh clean
cow's milk.It is advisable to weigh the child at least
once a week,and,if it is gaining weight and the stools
are norm i,the diet may be regarded as satisfactory.
Special attention must be given to the muscular system,
and an undue disposition of fat in the tissues should
lead to the readjustment of the diet.
It cannot be said that there is any special diet
for the rachitic child,but the most important point is
a good knowledge of the feeding of the normal infant, so that the modification can be made from this basis.
The main object in the feeding of a case of rickets is
to endeavour to place it upon a mixture as rich in fat
as can be safely digested and assimilated.But,with thin
idea always in view, it is equally certain that the
rachitic infant,when first brought for medical advice,
is suffering from disorders of the gastro- intestinal
tract
indigestion,diar-rhoea,eolic,or other digestive
troubles) ;axed the first care of the physician must be
to correct and soothe the irritated and inflamed organ
and the feed the child on a bland and easily digested
food,possibly withholding milk altogether for some
little time.Whilst the way is being prepared for a more
nutritious diet,it may be necessary to practically
starve the child,according to the digestive complication
present,but to allow it plenty of fluid - in the worst
cases,possibly only water containing sugar of milk or
egg -albumin. If milk is not tolerated,various temporary
foods may be tried - amongst which may be mentioned
whey and white -wine whey,buttermilk,vegetable and malted
soups , and clex_trinised gruels.
1\EEY contains the soluble proteids of the milk,
but it is free from the insolubly casein that forms the
tough indigestible curds.It also contains a small
(
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quantity of fat,sugar,an:l water.The coml osition of the
whey depends upon the quality of the milk from which it
is prepared :for Whey made from whole milk will naturally
contain more fat than that obtained from skim-milk, but it makes little difference in. the amount of the
soluble proteid.
Van Sfykek gives the following analysis of whey
made from different kinds of milk:
3 % Fat.
4 % Fat.
5 % Fat.
From Poor Milk. Medium Milk. Rich Milk.
Total solids
6.87
6.96
7.38
Fat
0.28
0.30
0.30
Total Proteids ..
0.69
0.87
1.03
Sugar and Ash ....
5.90
5.79
6.04
93.13
Water
93.04
92.62
If the whey be cloudy, it contains some of the
paracasein and a little fat.The whey proteids are lactalbumin and lactaglobulin,but,as the latter is only 1
per cent.of the total proteid,it may be disregarded.
The use of whey enables a food to be given with
soluble proteids, together with a small quantity of
casein if required.It is frequently referred to in artificial feeding as "split proteids",and Ai often it is
advantageous to feed an infant with "split proteids"
and fat,when it is unable to digest casein.Whey is a
good food in ri ckets :for it contains all the lime and
phosphates of the milk.
The preparation of w1ey,though simple,requires a
little care.The milk should be heated to about 100-F.,
and the rennet then added.The rennet should be o'btaine
in a solid form,or as a curdling fluid;tablets of
rennin are also very convenient .The milk is now heated
to 155' F.,preferabiy in a double saucepan;when the
curd forms,it should be cut with a knife to allow the
whey to escape It is then strained through muslin or
cheesecloth,and,if more casein is -required, the casein
should be thoroughly broken up at the same time .Before
use,, the whey should be reheated to destroy the rennet
ferment.
H. J. Mitchell,of Toronto (Brit.Jour.Childn.Dis.,
Vol.iii,p.36;Canadian Jour.of Med.& Surg.),points out
that whey must be heated to 155'F.,beRore cream is added,
in order to prevent coagulation,but that it must not be
heated above 166 F.,else there will be coagulation of
the lactalbumin.It is doubtful if the nurse can be mad
to attend to this detail,and,for ordinary use,Boiling
does not seem to affect the value of the whey.To the
whey there may slowly be added small quantities of mut ;on- broth, egg -albumin, sugar,bread -j elly, or dextrinised
gruel;and,when sufficient improvement has taken place,
the child may be put on cream and whey mixture.
If the infant is in a state of collapse,- from
constant vomiting it profuse diarrhoea,as evidenced by
coldness of the extremities,cyanosis,an inelastic skin,
and depressed anterior fontanelle,- white -wine whey in
small quantities may tide it over the crisis .It is
easily digestible,annd also a stimulantlrit can be given
in very small quantities, and is usually retained - even
by an irritable stomach when. all other food is rejected.
'.
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It is prepared by adding one wineclassful of sherry to
half a pint of boiling milk;this should be turned into
a basin,and the whey poured off from the curd,after it
has been allowed to settle to the bottom.The curd of
the whey thus prepared is flocculent,and there is mofe
fat in the alcoholic variety than in whey prepared by
rennet.The whey has a marked acid reaction - due to the
tartaric acid and acetic acid of the sherry.
G. Still (Lancet,Jan.13,1907) advises the use of
cooking- sherry in the preparation of white -wine whey:
for he finds that,whereas three to four ounces of
ordinary sherry are required to curdle half a -pint of
milk,this quantity is readily curdled by two and a
half ounces of cooking- sherry.It also has the advantages
of reducing the quantity of alcohol (about 2.28 per cent.
by weight),and also lessens the cost (drinking -sherry,
241 per bott ;le; cooking- sherry,l /- per bottle) .White'wine whey is useful as an intermediate food,after
albumin -water or broth mixtures,beforreturning to

peptonised or diluted milk mixtures.- author considers
that it is seldom advisable,Ab any age of infancy, to
exceed two and a half ounces of white -wine whey at a
feed.It is best to give it in very small quantities,
repeated at short intervals.
A preparati on, the main constituents of Which
ich are
the rennin ferment and sugar9f milk, and named PEGNII?,
is sometimes useful when it is required to render the
curd of milk more digestible.It was first described and
used by v. Dungern Minch.med.Woch.,No.48,1900),and has
since been advocated by several German physicians.
The preparation of milk by this method is very
simple.The undiluted milk is sterilised,and allowed to
cool to 104'F.One measure of Pegnin (supplied with the
bottle) is then added to eight ounces of milk kept at
this temperature.The milk almost immediately clots into
a large,but soft, curd,whi ch is easily broken up by
vigorously shaking the bottle .The curd is much softer
than the ordinary casein curd,and the milk is in a more
digestible form;it may be given pure,or diluted with
boiled water.
Theresa Oppler Monat .f.Kinderh.,Yan.,1904,p.530)
gave this milk a thorough trial at Breslau,administering
it to 222 babies,and arrived at the conclusion that the
indications for it were:
(1)When the general condition is bad after
exclgtsive starch diet.
(2) In gastro -intestinal disease.
(3) In habituai vomiting.
Its use is contraindicated during the first month
of life,and in diseasds due to overfeeding.Children do
not seem to thrive on this food,if it is given for any
length of time.
The writer fiends that milk prepared with Pegnin
is a useful temporary food:for,owing to the digedtibility of the curd, it is often well borne when ordinary
milk is rejected by the stomach.He uses it as an intermediate food after gastritis or gastro-enteritis,before
returning to a whole -milk diet,but never keeps a patient
solely upon this food for any length of time.It is also
a user 1 food to give a ohild,whe,according to the
(
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parent, there is inability to digest cow's milk:for,as
it is easily assinnilated,trhe digestion improves,the
confidence of the mother is restored,and there is then
no difficulty in returning to an ordinary milk diet.
VE GF.T ABLE AITD MALT SOUPS.
In cases of acute gastro-enteritis,it is
:sometimes found that soups prepared from vegetable
lenumens and cereals will often be absorbed and nourish
the child,when other foods prove useless and are
(rapidly ejected as lienteric motions.
It is only latterly that the writer has made use
of these foods,but believes that they should prove of
service in the early stages of acute gastro -enteritis,
or in cases of fat indigestion or catarrhs of rachitic
origin which resist other forms of treatment.
Bailey (Gaz .B bd. de Sci .M6d. ,June 2,1906) gives
the following recipe for a vegetable broth: Carrot,65
grm. ;potato, .5 grm. ;turnip, 5 -rm. ;dry peas or haricot,
.25 grm.;and salt to a litre of water.This should be
slowly cooked and strained.Wh.en the disease abates,a
slow return should be made to humanised milk or butter milk.
Mé ry' s soup is practically the sane as that just
described.
Comby's soup consists of three le,gumins and three
cereals i t differs from Mèry's in containing more
phosphates and sulphates,and in being ricier in hydro aarbons and vegetable albumins.Fle considers (Rev.Mens.
des Mal .des Enf ,March,1906,p.112) that the best
results in various infantile djspepsias are obtained by
the use of food stuffs rich in hydrocarbons,in which
the starch has been rendered soluble by diastase,but
not converted into sugar.
Terrien's reutpe for the preparation of a malted
soup is as foll+rs: One -third of a litre of milk,twothirds of a litre of water,70 - to grms.of rice cream,
and 50 grms.of ordinary sugar.BoiJ for a quarter of an
hour,and allow an infusion of crude malt to act on the
mixture at a temperature of 80.P.It is indicated if
milk is not tolerated and carbohydrate is required,as
in duspepsia and chronic ga.stro- enteritis,but contraindicated in vomiting and d.ìarrhoea.It should not be
given to infants under four months of age.
Malted soup may be given for several weeks,and in
the same quantities as milk.,and is of value as a food
after the use of vegetable decoctions.
Gregor (Deut.med.Woch.,Oct.6,1893) speaks of the
value of malt soups in the feeding of infants with
gastro -intestinal gffections,and says he has used it in
more than 100 cases.Fie gained better results with this
food than with. GaLrtner's fat -milk preparation,and
considers that in infants over three months of age wita
chronic gastro- intestinal affections,malt soup should
be tried and continued for several montbs.Children fvvm
nine to fifteen months,with severe rickets,he considers
should be tried with this method° of feeding.
In cases when milk is no longer tolerated,and in
various disorders of the digestion, the writer holds
that these soups should be given an extensive trial.The
results obtained with malt soup are considerably better
than with other artificial foods.
.
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-Case of Protracted Diarrhoea Rue to Improper

Feeding,Recovering under Treatrent
With Vegetable Soup.
The notes of the following case illustrate the
'value of vegetable soups under special circumstances.
T. B., a baby aged three months,was first seen by
the writer,on September 28,1906,to be suffering from
acute diarrhoea.It had been fed on the breast for two
months,but latterly on condensed milk and barley -water.
The mother had followed the directions on the tin,and
milk mixture was much too strong.The child's weight
Ilvthe
as then 10 lbs.2 ozs.A reduction of condensed milk to
1 part in 24 of water cured the diarrhoea,and it was
ofdered a weak mixture prepared with cow's milk.
October 8.- The diarrhoea returned,- so the child
was put in a mixture of equal parts of weak muttonbroth and barley -water, small quantities being given at
sort intervals. Weight - 9 lbs.2 ozs. The child
became progressively worse, and, th.ou"h several weak
-ml xtu-re s - such.
u, as e,g - albumin water,
water,- were
ugb?the intestines undigested.
food passed
From October 15th to 27th, the child was critically
iil,lying either comatose or semi -convulsed.The skin
was dry and inelastic, the anterior fontanelle was
depressed,and the temperature ranged between 100" and
102 F.The child was practically moribund.
An attempt was then made to feed it with a vegetable broth,and,as the people had no great cooking
facilities,it was made as simple as possible.The broth
consisted of a teaspoonful of finely- chopped carrot,
turnip,lentil,barley,and sugar of milk,boiled together
in a pint and a half of water slowly sown to a pipit;
and to this was added one teaspoonful of salt,which,
h.owever,proved excessive and necessitated its reduction.
At the same time the colon was thoroughly irriated,an
a small dose of castor -oil administered,ßven though
these remedies had proved ineffectual on previous occa
ions.The soup was well borne and retained,the convulsions ceased,the temperature fell in a week,and the
motions,from being green and slinr,began to be of a
better colour and firmer consistence.
The future treatment is unimportant .White -wine
whey was given for a time,when whey diluted with
vegetable soup,passing on to whey only.An attempt was
made to give a few drops of cream with. the whey,but it
was not tolerated by the infant.A mixture of breAdj elly (one
dessertspoonful) in equal quantities of
whey and water (total 8 ounces) plus sugar and a few
drops of raw meat- juice,was well tal:en,and the child
rapidly gai ne d flesh.Peptonised milk was added in teaspoonful dmsea,and after a tire boiled milk.The mixture
that agreed best for a long time was:
5 teaspoonfuls.
Peptonised milk
Bread-jelly
1 dessertspoonful.
1 teaspoonful.
Sugar of milk
5 ounces.
to
Whey
Progress was slow,but uneventful.Por the anaemia,
a mixture,contining citrate of iron and ammonia and
a glycerine extract of bone- marrow,Cppeared to do good;
'
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There was some sweating of the head at night,and the
child was restless.The peptonised milk was slowly replaced by ordinary cow's milk, anJ. the strength of the
mixture increased very gradually.At the end of the year
(1906) the brothers had chicken- pox,but the infant did
not take it,and steadily gained flesh.
During January,1907,the child had two attacks of
bronohitis,from which it fecovered slowly,thoutth there
was no pyrexi a I t is still anaemic ,but the weather
prevents it being out of doors.Any attempt to adI fat to
the diet is resented:the infant cannot tolerate cream
or cod -liver oil.
The present condition of the child, suggests slight
rickets.Tbe frontal eminences are prominent, the anterior
fontanelle is larre,the edges of the sutures are thick ened,and there is slight beaaing of the ribs,thickened
epiphyses of the wrists,and curvature of the tibiae.
,but slobbering.The child sits up by itself
No
during tkiern.ination,and is lively.The food is now two
and a ha ]f ounces of milk, an d one teaspoonful of breadjelly and sugar in five ounces of water.The milk is
being gradually increased to make a mixture of two
parts milk and one part water.The child is unable to
digest strong milk mixtures,and cannot tolerate cream;
it also does better with bread -jelly solution than
without it.It is taking a mixture of the syrups of the'
glycerophosphates and calcium lactophosphate.At eight
months of age it had one tooth.
BUTTERMILK.
A very useful food,- and one that seems to be
increasing in favour, especi,a].ly with continental pediatisnot regarded altplgether with
favour by the American writers,who are more enthusiastic
advdcates of feeding by prescriptions with the elements
of milk supplied in varying percentages.Yevertheless,
the literature on buttermilk as a food is rapidly
increasing,and there are many who report upon it-in
enthusiastic terms,when used for infantile dyspepsia o
rickets.Butterm.ilk has been used by the Dutch peasants
since 1770 as a food for ebildren,but was not employed
by the Dutch physicians until 1865.It was first use-'i
Germany in 1.898, and a few years later was given a tri
in France.
It is usually prepared from sour cream or milk,an
seldom from sweet cream.Buttermilk should be umed
fresh within twenty -four hours of the ma1:ing of butter
As a result of centrifugalization, the casein is finely
divided, and the relative proportions of the ca';ein and
the albumin are changed;the albumin being the greater,
the casein is in the form of lactate of casein, which. i
a soft flocculent cu.rd,and capable of easy digestion.
Buttermilk has also a certain bactericidal action,and
seems to inhibit the growth of intestinal bacteria.Its
good effects are due to the fine division of the curd,
and to the presence of lactic acid (acidity A 0.34
lactic acid)
ZTarious authorities differ witkrerard to the caloric
value of buttermilk;it varies between 300 C.and 450 C.
per litre;whi].e Salge and Heubner estimate it as hint.
as 714 C.'(T'h.era.pie de Gegenwart,Oct.,1901) .The analysis
.
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of buttermilk gives a low fat,and a moderate sugaraas
well as a high proteid.Sa1 e's analysis is as follmws:
Fat.
Sugar.
Proteid.
3 - 3.5%
2.5 - 2.7%
4 - 1`/
On account of the low fat percentare,buttermi.lk
may be useful in catarrhs of the intestinal tract,
especially litith fermentati on,in the dyspepsias of weaning,in cases of fat indigestion -rh.en fat is contraindicated,and also in cases which are unable to digest the
casein of milk,whic}- in buttermilk is more digestible,
outing to the peculiar character
ná division of tile
proteid and the soft flocculent curd.With so low a
percentage of fat,it would not seem to be a suitable
food to use in the .?iet of a rachitic infant;neverthe less,buttermilk has given very good results in the ttea.tment of this disease.
Ronriel (Arch.f.Kinderh. ,Vol.xxxvii,p.252) regards
it asnsurprisingly certain therapeutic diet,but,as it
affects the mineral metabolism (especially the calcium
balance) if its use is nrolonged,there should be an
increase of fat and a diminution of the sugar to this

food.
J. Gr6goire (Arch.de M6cl.cles Enf.,Feb.,1903,p.65)
advocates the use of butterm:i].k for infants,if breast
milk is not avaliable;and Jean Cardamatis (ibid.,Feb.,
1904,p.87) concludes from his experience that prepared
buttermilk is the best substitute for breast milk in
cases of malnutrition ant sastro- enteritis.Healthy
children,he finds,thrive on buttermilk,but its most
brilliant results have been obtained in epidemics of
gastro- enteritis,when it proves superior to various
watery or broth diets.
Despite the low fat percentage,E ie Decherf
Jan.,1905) finds it a reliable food in rickets.He
es that it is a specific and an assimilable food in
gastro- enteritis,and gives "spll.endid results in rachit-
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The usual practice of continental pediatrists is
to add some form of carbohydrate to the buttermilk. It
is often referred to under the name of "babeurre ",
which. is usually made according to the following
recipe:
Add a teaspoonful of arrowroot rice or wheat flour
to a litre of buttermilk,place on a slow fire,and bring
the mixture to the boil, taking about twenty -five
minutes to do so;during this time it is important to
stir thoroup:hJ r,preferably with a wooden spoon.About
80 grammes of sugar are then added,and the whole cooled.
After boiling,when stanc3.ing,two layers form - the lower
being yellowish and made up of clotted casein,and the
upper being clear whey.
In feeding with babeurre,care must be taken that
the nipple holes are sufficiently large for the curd
to pass.rabeurre seems to give better results than
but ter milk alone ;the addition of the starch and eugar
probably increases its nutritive value,and the curd is
kept mechanically in a finer state of division.
It is not always possible to get a daily supply o
fresh buttermilk,but,if it could be more easily obtain d,
it deserves to be given a more extensive trial as an
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infant's food,and, if used for rickety children amongst
t he poor, i t has the great merit of cheapness If used
for any length of time, gravity -cream should be slowly
aided to increase t' e amount of fat in the food.
Case Treated with Buttermilk.
The supply of fresh buttermilk in Hoylake is very
irregular,and it is seldom possible to get it daily;
but the notes of the following case illustrate the good
results that can he obtained by cutting off a rich and
assorted diet, and feeding only on "babeurre " or carefully
odified milk.
Baby G.,- on the breast for eight months, then fed
on "anything that was going ", - was first seen when
thirteen months of age.The child had only cut six teeth,
nd its weight (with clothes) was 17 lbs.
For two months,on and off ,it had suffered from
diarrhoea with frequent sly/and offensive motions. It
aas very peevish and irritable,and the mother described
the. baby as "having no life in it ".All the early signs
of rickets were present:enlarged anterior fontanelle,
arre head, delaye d denti ti on, ricke ty rosary, curvature
of t&a.e spine,enlarged epiphyses,and tumid abdomen.
The early treatment was a- preliminary dose of
castor- oil,and a diet of barley -water for twenty -four
Hours .Tbe child was then put on "babeurre ", at first in
small quantities every three hours ,and the amount gradually increased when the digestive disorders were corrédted.On days when it was impossible to get buttermilk,
resort was had to milk carefully prepared with Pegnin
.
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The first noticeable result was that the diarrhoea
ceased in a very few days,and that within a week the
child had one daily motion of normal colour and consist ency,with no offensive odour,and no slime or mucus.The
abdomen became soft,and no longer distended with flatus;
the mother remarked that the child was stroner and sat
up better.From being cross and irritable during the day
and restless at night,it became bright and lively and
a good sleeper.Before treatment its colour as dirty and
anaemic,but within a fortnight the child had a return
of bright healthy colour in its cheeks.The "babeurre"
was continued for about twenty days,then,as the genera
health was good and there was no Lain in ..eight,the di .t
was altered to aatmeal- jell.y,and milk with a few hard
baked crusts for the child bhild to masticate against.
On this diet,in rather less than three weeks,its weigh
rose to 18. lbs.
On account of the extreme poverty of the parents,
the child was admitted to the Children's Convalescent
Home,West Kirby,where,under better hygienic conditions,
open -air Jj.fe,and regular diet,i t is ma ing steady
progress,and looks bright and healthy.
The iyprovement bf this case in the early stages
was doubtless partly due to the cutting off of the
indigestible and unsuitable food,and the feeding with
small amounts at regular intervals;but the writer is
of the opinion that the rapid disinfection of the
intestinal canal,and the cure of the diarrhoea and
digestive disorders were due in great measure-to the
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use of the "babeurre" Wi th the exception of castor -oil,
no drums were given during the entire treatment of the
.

case.

MITD,EACILLITTE.
For some years Professor Metchnikoff has
shown that the use of acid milk is ofrea.t value in
the treatment of various intestinal disorders set up
by fermentation and putrefaction in the intestinal
canal.Under his direction,a mil.k,treated with a ctlture
of specially selected lactic acid bacillus,is now
prepared;and it is Largely used in the treatment of the
various disorders of digestion which occur in infats,
or in adult life.Our author first published an account
of this acid milk in the "Revue Scientifique" (1904,
Vol.ii,p.103);and,in a smell brochure abstracted from
"Quel:iues Remarques sur le Lait Aigri") he
this report
he gives a good description of this preparation,and
shows hew valuable it may be in the treatment of infantil digestive disorders of a putrefactive nature.
By the use of this milk,much larger doses of lactic
acid can be introduced into the system than is possible
in the form of an ordinary mixture .This acidified or
lactated milk is allied to buttermilk, and is prepared by
acting upon milk with special preparations of the lactic acid bacillus supplied under the trade name of
(

Lactobacilline.
The ferment lactobacilline is prepared with pure
cultures of the bacterium lactis,care being taken to
exclude all useless or harmful organisms which are
often found in some abundance in such other acid milks
the
as kephir.The lactic acid germ is selected from
Bulgarian and Eastern varieties,which have been shown
by the researches of Professor Metchnikoff to be quite
harmless, and can be safely introduced into the human
body.
The organisms,accorcling to Dr.Cohendy,take about
a week to gain a footing in tILe intestines,when they
convert the alkaline faecal matter into an acid medium,
in which. the putrefactive organisms can only flourish
with difficulty.
The Lactobacilline is prepared in Paris,at the
active
"Le Ferment" laboratory,an,l consists of
ferment prepared from curdled milk after the method
designed by Professor Metchnikoff.It can be obtained i
the form of a powder,as a .fluid,and as a paralactic
broth.The powder can be obtained from the London agent,
and keeps indefinitely;the fluid has to be ordered from
Paris,and only ,keeps about three weeks.A special chamber
or stove is also supplied,in which the milk can be kept
at the proper temperature for the requisite number of
hours;but a water -bath or an incubator will serve this
purpose equally well.
The acid milk is prepared by acting upon sterilised milk with the Lactobacilline (fluid or powder containing the organism producing lactic acid) ,which has
been previously mixed with a little cold boiled milk.
The milk requires to be kept at a temperature of 100°
to 104° F.for about seven hours.
rites has found that the milk curdles best if
The
the temperature is kept steadily at 104' F. ,but the

an
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complete preparation sometimes takes ten hours. The
milk forms a soft-flocculent curd,which can be easily
broken up with a spoon,or by vigorously shaking- the
bottle.Its odour is quite agreeable,an:l,if sweetened
with sugar,the milk is pleasant to the taste.
The proportions of lactic acid in one litre of
milk has been found to be 7.2 grarrnes,which will be
equivalent to 92 minims of. pure lactic acid.This
analysis was made by the dispenser of the Great Ormond
Street Children's Hospital (C1in.Your.,Vol.xxix,p.147)
The acid milk has also been analysed by M. Fouard,
at the Pasteur Institute,who found that it contained
10 grammes cif lactic acid to the litre.Furthermore,he
states that a notable quantity of the casein (about 33
per cent.) has been rendered soluble by the fermentation rendering the albuminoid matter as easy of dice stion as in the case of kephir.The phosphate of lime was
also dissolved during fermentation,in the proportion
pf 68 per -'ent.(Elie Metchni.koff,- lomdit.,p.28).
M. Brudzinsky has employed the lactic acid preparation in certain intestinal disorders of nurslin :s4and
Tissier (Ann.de l' Inst.Pasteur,1905,p.295) has employed
it largely in the treatment of diseases of the digestive
system both in children al-7,d adults.
F. Batten (Clin.Jour.,Vol.xxix,p.149) has treated
twenty -one infants with lactated milk,a.nd found that
children who were unable to digest any other form of
milk could often tale and retain it after preparation
with T,actobacilline.He regards
as a remedy
particular value in chronic diarrhoea and colitis,and pro poses to "ive it an extensive trial in the treatment
of the offensive diarrhoea -of rickety children.
It would seem that treatment with milk prepared
with Lactobacilline opens up a more rational and thorough method for the disinfection of the intestinal
tract,and may eventually displace the unsatisfactory
treatment with the so- called intestinal antisepLics,as
satil of
reso rein, naphti al in, a.nd similar drugs at present
used for this purpose.These remedies are never very
certain,and are often very ineffective in their action.
It might be raised as a possible objection that i
would be unwise to administer lactic acid to a rickety
child,but,as present -day pathology does not support th
theory that lactic acis is present in the blood of a
rachìti c person, this cannot be regarde_d as a contraindication to the use of this valuable food.Its power of
correcting fermentation due to microbic infection
should make Lactobacilline a very useful remedy for al
cases of rickets in which. gastro- intestinal disturben cfr
is a marled feature.
Case of Rickets Treated with Lactobacilline.
It is only within the present year that the writer
has been able to test the value of milk prepared with
the
actobacill ine
'The time occupied in its preparation,and the
attention required while the milk is curdling hecessit
ates, in many instances, constant supervisi on;and it is
often advisable to personally prepare the food,and
distribute it ready made - in bulk,or in soxhlet
.

,

.

166
bottles containing sufficient for each meal .The risk of
fai]ure to curdle is greatly minimised cf the milk is
kept at a steady temperature of 104' or ten hours. If
OVercooked,a small amount of fluid resembling whey
settles on the top of the curd.,and this should be poured
off before using the milk.As the fílo:1dd preparation
only keeps three weeks and has to he obtained from
Paris, the use of the powder is advisable in general
practice;and the ,writer has found it,in nearly every
case, quite satisfactory, as only occasionally does the
milk fail to clot.
Up to the time of penning; these lines, the writer
has only tested the milk on one case, but the result
obtained ,*gas so striking that it encourages him to
give Lactobacilline an extended
when suitable
cases come to wand.;and during the summer months it
should prove useful in the treatment of the later
stages of su...ìn:er diarrhoeas.
Case K. 1.- This little girl Ìía.:3 come out of a
workhouse hospital and, thong h fully t wo and a 'half
years of a7e,weï7hed only fourteen pounds.
She had all her teeth,but the upper incisors were
decayed down to the gums, the anterior fontanelle was
not completely closed, the edges of the sutures were
thickened,and the ]:lead was of a typical rachitic shape
Other signs present were a deformed chest with a well marked rickety rosary,Harrison's groove,enlarge.i epiahyses,and marked kyphosis of the spine.The child was
ubable to stand,and,if placed upon the ground,its legs
gave way beneath it;but there was no true paralysis.
The abdomen was enormously distended, and as tense as
drum.There was no dilatation 'of the s tomach,and the
spleen and liver were not enlarged.The child had coast- n
diarrhoea,passing frequent stools,verr offensive in
odour; an.1 full of slime and mucus .There were signs of
previous broncho- pneumonia in the left lung.The skin
had a dirty unhealthy col our, and it was inelastic and
ill- nourished.All the muscles of t'ie body were flabby
and wasted.
At the creche the child had been fed with. plenty
of food,Virol and cream,but,as the patient was manifes
tly getting Torse, the writer was asked to see it.The
general condition of the child seemed very crrave,but,
as the offensive diarrhoea was a marked sy :ptom,it
seemed a suitable case in .which to test the power of
the lactic acid bacillus on t' e intestinal putrefactio
it was therefore decided to give the lactated milk a

trial,
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trial.
The milk was prepared by the 7riter,and,during
the first few days, given diluted one -half with water,
and sweetened with a little sugar.For the first two
days two and a half ounces of this mixture were given
every three hours,but afterwards it was taken pure and
in larger amounts .The child took the prepar4tion ell,
and preferred it to ordinary milk.
Though intestinal fermentation had been in .Lctive
progress for some time, the beneficial effects of the
lactic acid were soon apparent :for,within three days,
the abdomen became soft and flaccid,and the writer
was able
to palpate it with the :greatest ease. No
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enlarged glands could be felt, thou 7h the child had
every appearance of graving contracted tuberculosis .The
stools became normal in colour and consistence,and there
was complete disappearance of t1.ìe slime and the offensive odour.
This treatment was continued for twenty -one .days,
after which time the child had made very Fool progress;
was able to sit up,vr:i began to take
ar,e nc-tic:lof its
surroundings .Its general condition improved to a remar ka:-,]. e
extent, and the visitors to the creche all commented
on the child's bright and changed appearance.Oh return
to ordinary food., t le child was given oatmeal -j ell.y, raw
meat- juice,or pulped beef and crusts - all of which
were taken without discomfort or indigestion.
The home conditions of this child were pitiable:
the father had deserted the mother,who was obliged to
work in order to support a family of little children, so that,unless at the creche, the child did not receive
proper attentiorn,and progress was hindered to some
extent.
Three weeks later,it contracted a broncho- pneumonia,
and was removed to the Children's Convalescent Home,
West Kirby,of which it is still an inmate.

aPHIR

.

A food,very similar to the milk that has been
prepared by acting upon it with lactic acid bacillus,
is known as Keplrir,which has been used for ages by the
Caucasian tribes,al though the ferment was only first
investiga ted, to 1879,by Russian and Lerman physicians.
Ke,1rhir is a modification of cow's or goat's milk,
resulting from a process of fermentation produced by
the action of micro- organisms.The kephir ferment
consists of three. kinds of organisms,- the bacillus
Caucasius,saccharomyces mycoderma,and the bacillus
lactis,- which are found in ti'e dried masses of tie
ferment, the small kephir beans,and are held together by

a gelatinous substance .The mass of micro -organisms

is

procured from the dirty skim-milk sacks of an uncivilìsed and filthy people (Barry,- Quc tel by Cautley,The
Feeding of Infants).
Kep': ìr takes about tenty hours to prepare, and is
usually not drunk until the second day.Two layers are
formed.The lower one is milky and translucent,a.nd the
upper contains the casein in the form of white flakes.
It contains very little carbonic acid or alcohol .On
ahalysis it is seen to be composed of:
Proteid.
Fat. Sugar. Lactic Acid. Alcohol.
2.0
0.8
0.9
3.8
2.0
KeFhir is said to be a tonic and a stimulant,and,
owing to the casein being converted into the soluble
albumins, is more easily digested than cow's milk. For
young infants kephir requires to be diluted,but,at the
age of six weeks,it can be given pure.Koumiss is sometimes used instead of kephir:it is an alcohtlic drink
prepared from mare's or ass's milk by a similar
fermentation of the milk -sugar.
Unless its special value lies in being a stimulant,
ánd posaibly also as an antiseptic,kephir does not
appear to possess any advantages over buttermilk,
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"babeurre ",or milk prepared by Lactobacilline. It is
difficult and expensive to optai n,ctn.d its ,].irty source
does not tempt one to use t' -e T,re-eaeation in the feed i.nr of infants.
M etc': nikoff,however,recommends kephir ßìs a rood
nutritive,and as an intestinal antispptic.
3_. Roxirosa has :witnessed excellent results follow
the use of kephir,at the Children's Hospital at
Barcelona, in tuberculous and rickety children;and Fein
recommends it in chronic gastro- intestinal catarrh and
debi1ity(Merck's Reports,19051p.122) .Both these authors
point out that the use of kephir always has the effect
of improving the body ;aei rht
Nevertheless, the results are so similar to those
more easily obtained by " babeurre" and lactated milk,
that there seems no rood reason why kephir should
replace these dietetic reme _ies in pediatric practice.
Amonc st the poor, or in the case of persons who are
careless in the preparation of whey or similar foods, th.e
use of partially or wholly DEXTRIYISED GRU11 S will be
useful for infants,who,for the time beìri ,:Lre intollerant of milk in any form.
The simples t, and. at the same time the cheapest of
these foods is the "Bread Jelly" of Cheadle,an Z it is
very easily "repared in tl e home kitchen.A round of
bread (preferably of seconds flour) should be well
soaked over nirht,in order to rid it of t72e lactic
acid.It is then slowly boiled in a pint of water for a.
hour and a half,i:n order to convert the starch into
dextrin and grape surar.It is strained throumh a sieve,
and,when cold,forms a white jelly.As it readily sours,it
should be prepared twice a day.It is useful vehicle in
which to rive meat -juice or cream,or it ray :e added t
the vegetable or malted broths.
When used,it is diluted with boiled water to make
a food the consistence of thin cream (one tablespoon .fùl to eirht ounces of water)and a little sonar added.
Thus diluted,the analysis is:
Carbohydrate.
Fat.
Proteid.
4.15
0.13
0.74
Small quantities of boiled o'- peptonised milk are
slowly added, or, if recluired,raw meat -juice and cream.
A mixture of bread -jelly solution - 4i parts (five
tablespoonfuls) ,raw meat -juice - 1 parts (6 teaspooncream - z part (2 teaspoonfuls) has the follow percentame:
ing
Fat.
Carbohydrate.
Protdìd.
2.93
2.71
3.63
be
remedied
The deficiency in carbohydrates can
by the addition of su=gar.
The writer has often found this bread -jelly of the
greatest service,and considers that it should be more
widely used.The jelly satisfies the mother that the
child is having a food,it is easily prepared at hone,
an it serves to impress on her mind the needlessness
and the expense of all the patent foods.
Dextrinised gruels are also very useful as temporary foods,or as pernianDnt diluents of the milk.This
cruel is prepared by beating up one or tetqo tablespoonfuls of barley,or double this amount of rolled oats,into
.
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a paste with oold water, then adding a quart of boiling'
water,and cooking for at least fifteen minutes.Whn the
gruel has cooled,add one teaspoonful of a preparation
of malt,and allow to stand,wben rapid thinning of the
solution takes place.The riter finds a temperature of
100' to 105'F.the most certain,as thinning is not so
rapid or complete below thìs.Virol can occasionally be
used in the place of ordinary malt-extract.
Dwight Chapin (Infant Feeding,p.236) estimates that
dextrinised gruel will contain from 0.3 to 0.5 per cent.
of proteid,and 2 - 4 per cent.of soluble carbohydrate,
depending upon whether one of two tablespoonfuls of
cereal flour are used to the quart of water.
In the .Triter's experience, dextrinised gruel with
milk is not always well borne Linder the age of t !o or
three months ;and during this period he prefers to use
boiled water or whey as the diluent.As with bread -jell
food,raw meat -juice or cream may be added to the
dextrinised gruels.
The white of an F.0,,with one or two teaspoonfuls
of sugar and eight ounces of dext;rinis ed mruel i s often
a better food than ordinary albumin- water.Its conlposit
ion is:Proteid - 2 per cent.,and carbohydrate - 4 to 7
per cent. (Chapin) .If fat is re,;.uired, tina cream is not
well borne, the yolk of an egg -rn-_ay be added to eight
ounces of dextrinised gruel an :a su ;ar,as before. The
composition will be:
Fat.
Proteid.
Carbohydrate.
'

,

1.5%

1.5%

4 -

7;

The egg mixture may be heated up to 150* F.without
coagulation taking place, and may therefore be given
warm ,,:hen it is considered necessary.
These various foods have been mentioned at some
length:for they may be found very useful when the
diet of a rickety infant, with feeble digestion, has to
be arranged;anl one or ogler may serve to nourish the
child,until it is strong enough to digest and assimilate some modification of cow's milk.If the pbypiclAW
has a knowledge of these various foods,he will seldom
find it necessary to have recourse to patent foods;
and the mother will learn to rely upon the resources
of her kitchen, and will no longer litter her nursery
with numerous tins of preparations,which should be
regarded as poisons to all infants during thr first ye r
of life.
MILK MIX TURFS

Having steered the rickety infant safely through
the quicksands and shoals of dyspepsia, ;astro- enteritis,
and the va -ri ous aatarrhs of its al imentary tract it
can now be fed-on milk mixtures carefully modified and
adapted to its acre, weight,and special idiosyncrasies.
Due regard must be observed that a definite ratio
is kept between the proteid,fat,and carbohydrates:for
any disturbance of the balance bu excess of one element
rrrry interfere with the proper assimilation of the rest.
Any attempt to arrange the food with a high percentage
of fat in the diet of an infant, simply becar se it is
suffering from rickets,is much to be deprecated.
At the present time the student of the subject of
infant feeding is bewildered with the variety of
,
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methods suggested by the many works on the subject now
available;and the numerous charts for the ready calculation of percentage milk mixtures can seldom be memorised,so as to be useful in everyday practice.Frequently,
even if he is able to work out a definite formula,his
little patient rises superior to any modifications it
ought to take ion aper),and digests and thrives on
a mixture that defies all recognised canons and laws.
It is well to think in rercentages,but not to make a
fetish of them.In infant feeding,eVery child is a law
unto itself :the ref ore, it is necessary that the physician should study the individual,and not the text -book.
It may be necessary,for a time after a diet of
whey,buttermil.k, or gruels,to combine with one of theT
a small quantity of peptonised rmilk,but this course
should not be long continued,as it is important that
the stomach should be accustomed to the act of digest ion,and trained to exert its fi nctional powers, in order
that there may be no interference with, or retardation
of,its proper development.It is in every way advisable to
Stà,*aulate the healthy secretion of the digestive j*ices:
for it is by their chemical action upon the milk that
combinatións are formed, which are gradually retained
for longer periods and dealt with in the stomach,and
not quickly passed on,as in the early days of life,
from that organ into thé intestines to be digested by
the pancreatic juices It is by this gradual method that
the stomach prepares itself for the digestion of solid
food.
At this period CONDENSED MIGK,or one of the
DRIED PREPARATIONS OF MILK may be of temporary service
as the curd in these forms of milk is often more f*eel
divided than in raw cow's milk.
It is necessary to be sure t' at the infant is
being fed with a condensed milk of a reliable brand
containing cream, and not one of the many worthless
preparations,made from skim- milk,which at present floo
the market.The milk should also be freely diluted,and,
if given to a snail infant or a child with feeble digestion, i in 24 will be sufficiently strong until the
capacity of the stomach has been tested by the food.
The dried milk should be replaced by fresh milk a
the earliest possible opportunity,and the mother warned
of the danger of long continuance *'ith th -se sterilised
foods.
If the infant is still unable to. digestt,casein,
whey, and cream mixtures may be tried for a time;but, as
soon as possible,an attempt must be made to persuade
the stomach to digest a diet that contains some casein
proteids.
In
CI AM MIXTUFP'S, a digestible proteid,in
the form of lactalbumin,is supplied;and the indirestib e
proteid is almost entirely eliminated,together with a
definite proportion of fat .By keeping the caseinogen
at a minimum and t'-:.e lactalburnin at a máximum,it is
possible to obtain "V a móderately strong; food,and thu
derive better results than by other methods in which
casein is present .and interferes with the digestion of
the other elements.It is convenient to use a 20 per
cent. cream,which can be obtained from the top five
1
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ounces of a quart of milk that has been alcoved to stand
for three or four hours.
Whey Cream Mixtures.
Fat .Sugar .Proteid.
1. 20 ounces of Whey . 1 oz of Cream
1 5
- 0.90
4 12
2.
"
1.50 - 5 - 1.00
"
3.
2
"
2.00 - 5 - 1.10
"
"
4 24
4.
2.40 - 5 - 1.15
5.
"
3
"
2.75 - 5 - 1.20
6.
"
32
"
3.15 - 5 - 1.25
7.
"
4 4
"
3.50 - 5 - 1.30
White of egg or milk -sugar may be al:ei,if
required.
It is advisable to use only whey -cream mixtures
for temporary feeding, and to try at an early ;late to
reduce the cream by using a larger gtantity of the
top milk,or by aiding plain milk to the bottles.
MILK MODIFI CAT I01?S
Ric-ets is a disease largely found amongst the
poor, - so that,unless milk laboratories are available,
all modifications of the food should be of the simples
description.But,whenever possible and until people hav
learnt the necessity of obtaining clean milk and of
keeping it free from contamination,it is advisable to
endeavour to feed infants on milk specially prepared
and modified at a dispensary.This,at present,is only
possible in fairly large towns,and it is therefore
necessary to be able to modify the milk E.t home .There
is a choice of several methods - viz.:
(1)Simple dilution of milk ,writh water or cereal
gruel and an alkali.'
(2)Milk modified with citrate of soda.
(3) Humanised milks.
(4) Top -milk mixtures.
(5) Undiluted milk (French school)
.
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Cow's milk is often diluted with a thin
cereal gruel,usual_ly prepared from barley. or oatmeal.
The action of the gruel is mechanical:for it breaks ap
the casein into smaller curds,and prevents the formation
of tough and indigestible masses.The gastric juice
more readily penetrates into the curds,and they theref
ore remain longer in the stomach,the act of digestion
is better per.formed,and groth and development of the
organ stimulated.
If the gruels are dextrinised, the salivary and
pancreatic juices are aided in their function of converting starches into sugar,an:d assimilation takes plat
more rapidly.Barley,rice,or oatmeal may be used - the
latter being often preferred of the infant has sympto
of constination.Some of the patent foods are convenien
to keep for the manufacture of gruels;butt they should
be used very sparingly,and not in the proportions state d
on the tins.Some infants dc> better on milk diluted with
a thin gruel,but others seem UnAble to digest the smallest quantity of starch, suffering immediately from flatulence, colic,and frothy stools,ancl. are more comfortable
if the milk is diluted with pain water.Even dextrini red
gruels are badly borne during; the-first months of life.
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Jacobi (Therapeutics of Infancy,p.29) in his teaching,for many years has advocated the use òf gruels,and
consi lers that the substitution of cows milk or of sterilised cow's milk for woman's rnilk,as an exclusive food,
is a rnistake;and that experience teaches that digestive
disorders - such as constipation,diarrhoea,or r&ichitis are frequently produced by its persistent use.He quthtes
Heubner as a convert to his viewst for this authority
has found that young infants do better on a dilution of
milk with a thin rice decoction than '°rith mere milk sugar solution.Jacobi is of the opinion that,before
long, it will be a generally- accepted axiom that cereals
must be riven to make teeth and tissues generaily,when
milk food alone does not stiffice for their development.
G. Still holds a ,contray view:for his own experience is that a small amount of starch (i - 2 per cent.)
- such as is present in barley -water often harmful.
An even Treater danger is the use of patent foods
to increase the digestibility of the milk,and modify
the curd:for they are nearly always used in too large
an amount, - so that they are in themselves dangerous,
and also interfere with the proper assimilation of the

if

fat.

satidfact-

The use of a gruel is a source of great
ion to the mother; she feels that the child is really
being fed, and appears to regard the barley as the nrincipal source of nourishment .If a gruel is used,precise
directions must be given for its preparation: otherwise
it will be administered in too strong a solution.
A short time ago, the writer was interrogating a
mother on the way she was feeding* her infant, then
four and a half months old.She had only one breast, so that a neighbour advised her to gmve barley -water.
For some reason that she did not explain, t' e child was
fed by day on barley- water, and received the breast onl.
at night .Her method of making barley -water was origin
Half a pound of barley was put into a two -pound jar
filled with water,and allowed to simmer down to half
this amount.Of this mixture she gave the child half a
feeding bottleful every two 'lours .She declared that th
child had no pain,and was thriving on t' ^is food.
Addition of Lime -Water or Bicarbonate of Soda
to

Min.

In order to make-777777-milk more nearly a_>proach
maternal milk,it has been customary to add an alkali,
usually lime -water or bicarbonate of soda,when usinm i
as an infant's food.This was partly done because human
milk was always supposed to be alkaline in reaction,but
it has lately been shown that it is faintly acid to
phenolphthal.ein.But,apart from their alkaline
both. lime -water and bicarbonate of soda have a distinct action on the curd of milk.
Lime --water renders the curd of milk more flocculept,so that it is acted upon more readily by the digestive
juices .As an a.7 kal i, it retards the curdling action of
the rennet ferment on the casein,and prevents the
rapid formation of tough curds .This action depends
largely upon the amount of lime -water present in the
milk :for the rennet cannot act until the alkali is

reaction,
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neutralised by acid.The amount added to milk mixtures
is usually 5 per cent.
-Bicarbonate of sdda acts in a different manner to
lime- water:fir it combines with the acid in the stomach,
forming carbonic acid gas;and this penetrates the curd,
and makes it more porous.It is a more powerful antacid
than lime- water,ancd it is therefore able to delay the
action of the rennet ferment on milk,and retards the
curdling prouess.The amount added is usually one or
two grains to each ounce of milk.
HUMANISED MILKS.
term is usually emplwed to imdicate
preparations of milk modified in composition to resemble maternal milk.It is advisable to avoid,as far as
possible,the preparations sold under this fictitious
and misleading name ;they may be perfectly safe and
reliable,but often are not quite fresh,and.,if sent any
distance by rail,the fat is so much shaken that it is
often converted into butter.
An imitation of humanised milk is easily prepared
at home.For this purpose,allow the milk to stand for
three or four hours,and remove all' the cream.Divide the
milk into two portions,and convert one -half into whay.
add ofeam,milk,and whey together;and a food is obtained
with all the fat,but only half the casein of cow's milk
and`fhe soluble proteids.
Dilution of milk one-half with whey, and the addition of bicarbonate of soda,is recommended by Monti as
the nearest approach to human milk.Five grammes of
sodium bicarbonate alkalinises the milk sufficiently;
or only four grammes may be necessary, if whey is used
and not water.
Children may do well on humanised milk for a time
but it is advisable to discontinue the use of such
mixtures after a few months:otherwise the muscles lose
their firmness,and there is some failure of nutrition.
MODIFICATION OF MILK WITH CITRATE OF SODA.
11.04,17. J. Poynton first used a solution of
citrate of soda,in order to render the curd of cow's
milk more di :estible.It was originally suggested by
Dr. A. F. Wright (Lancet,1893)
The chemical action of citrate of soda on milk is
not yet fully understood,but the result seems to be
some combination between sodium citrate and calcium
caseìn.The casein of the milk is acid;and in the
process of curdling combines with the casein sate to
produce lar^'e tough curds.
According to F. Poynton (Britt\&ed.Jour.,Oct.21,
1906,p.1021) ,soda is added to milk and it then combines
with the caseinogen,and produces a sodium compound of
a lower mollecular wei ght, a.nd lesser density, than the
calcium com?ound.The calcium salts combine with the
citric acid to form calcium citrate,which is then
absorbed into the system.
The great advantage of adding citrate of soda to
cow's milk lies in the fact that there is less need of
dil.uti on, with possible underfeeding of the infant :for
the cow's milk can then be used in a more concentrate
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(La Ped.Prat.,April,l905) has had excellent results from milk prepared with citrate of soda,
F. Ausset
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when given to infants who were enable to digest cow's
ilk prepared in otter ways .In all cases vomiting,when
resent,rapidly ceased,and gastric tolerance of milk was
soon established.
R. Aibinder (La Clin.Infant.,Aup.& Sept.,1905,pp.
487 -555) found that the addition of citrate of soda did
not modify the coagulation of milk,except in the presence of gastric juice.This writer does not agree with
Payhtnn and Wright,who state that the anti -coagulation
action is due to the precipitation of calcium salts;for
her experience is that citrate of soda dissolves them.
Abinder believes that this salt acts by suspending the
lime in such a way that it cannot exert its influence
by promoting the coagulation of the casein,as the salts
of lime are not found in the coagulation mass.The
addition of citrate of soda undoubtedly makes the curd
easier of digestion,and can be used in artificial feeding with cow's milk and the supnlement breast-feeding.
H. Shaw (Arch.Ped.,1906,p.162) found that citrate
of soda had no effect on acetic -acid curdling, but
markedly delayed rennet- curdling,and caused the formation of fine soft curds
Dwight Chapin if of the opinion that, in using,
citrate of soda or other chemicals, the immediate and
remote effects should be borne in mind.So far, we can
only tell homy the drug acts on the mil.k;and he considers it wiser to interfere chemically with the milk as
little as possibl.e,with reference to the food of the
child.Citrate of soda inhibits the action of the rennet
ferment, and throws the digestion of the milk out of t
stomach Tinto the intestines;therefore,its addition may
be useful in a certain class of cases .The same writer
(loc.cit.,Jan.,1907,p.11) is an advocate for more
precise terms for infant feeding - especially when
describing the various modifications of casein at present classified under the one name.He suer . to the
following variations:
Simple diluted milk - Normal calcium casein.
Milk and lime -water = Basic calcium casein.
Milk and bicarbonate of sodar= Basic calcium
casein and antacid.
Milk and citrate of soda = Sodium casein.
Buttermilk = Casein lactate.
These casein compounds have different digestive prop
erties;and it is therefore important.to know more than
merely their percentage compositions,as they all diffe
in their behavious in the stomach.
Citrate of soda is undoubtedly a great addition t
the means we have for modifying cow's milk, and. should
always be given a trial in cases where the milk is fou 'd
to disagree, or there is pronounced difficulty in the
digestion of the curd.In cases of gastric disturbance
it may be found useful in lightening the labours of
this organ by passing the milk more rapidly into the
intestine.It is usually prescribed in the dose of a
grain in a teaspoonful of water to each ounce of milk,
and,if dispend.ed in large quantities,a drop or two of
chloroform should be added to the solution to prevent
.

any mould growing in it.
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The writer has not yet used citrate of soda in the
treatment of ricn:ets,but it should prove of service
when it is desired to push a child more rapidly on to
strong milk mixtures.
TOP -MILK MIXTURES.
7337171mixtures sun ay a useful method of
feeding,when it is desirable to increase the fats at a
greater rate than the proteids.Aîl calculations are based upon the assumption that cow's milk usualiz,,,,contains
4 per cent.of fat.If the parent is too ignornat to
carry out the simple ins tructi ons, i t is safer to prescribe whole milk diluted with various proportions of
water.
The advantage-of using top -milk lies in the fact
that there is no necessity for the addition of extra
fat,and it therefore prevents the possibility of contamination of fresh milk with cream that may be old or
stale,or containing t o high a percentage of fat.All
the elements ate ready present in useful proportions
in a good top- milk.
The disadvantage of top -milk feeding is that, if
there is any excess of fat,it crowds out the proteid
element,and the richer the cream the lower the amount
of the nitrogenous constituents.For example,a cream bf
20 per cent.fat has 3 per cent.proteids ;and,with 40
per cent.fat,the proteids are 2.25.Care must be taken
that a child does not get an excess of fat:for,if in
escess,it may coat over the curds,and thus prevent the
action of the gastric juice upon them,do that undigested masses are passed into the intestines.
Various proportions of fat and proteid are obtain
ed by using the upper third, the upper half or the total
quantity of a milk containing 4 per cent.fat:
(l )Upper Third.
Fat is 3 times proteid - 10 per cent.Fat.
(2)Upper Half.
Fat is twice the proteids - 7 "
(3) Whole Milk.
"
Fat and proteid are equal - 4 "
Ten Per Cent.Pat
For all mixtures,the milk is allowed tt stand
for four hours until. the cream has risen, and the.i the
proportion of top -milk required is removed.For ten per
cent.fat,only the upper third is required.The milk not
needed may be siphoned off,or dra.rrn off by a tap in
the lover part of the vessel.
The Lupa Humaniser has a convenient glass tube an
cork for this purpose;and still more convenient is the
Chapin Dipper.This is a small aluminium cup,with a ion
handle holding exactly one ounce,and it can also be
used as a measure for the milk- sugar.The writer is not
aware whether it is made in England or not;but it is
very cheap,and can be easily procured from New York.It
is an accurate instrument for measuring small quantities of top- milk.When 10 per cent.fat and 3 per cent.
proteids is re;.uired,it is necessary to remove the upper
third of the milk.Various amounts of this are diluted
as required with a 5 per cent.solution of lactose (1
oz.in 20 ozs.),and a 5 per cent.lime -Water (1 oz.in
20 ozs.),It is advisable to freshly prepare these
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diluents In i nfancy, o-r in cases of rickets v7ith feel)]
digestion, it is best to 1:,eriri with very weak mixtures for example:
Top -milk
2 ounces.
Lactose
1 ounce.
Lime -water
1
"
Boiled water
to 20 ounces.
The proportinn of milk may be increased ounce by
ounce,until,- by three or four months,or when digestion
is stronger,- it is six or seven ounces of top -milk,
with the lactose and lime -water kept as before and water
added to the t7enty ounces.
Holt gives a useful rule that the percentage of
fat is always exactly one -half the number of ounces of
the 10 per cent.milk present in a twenty -ounce mixture e. p., three ounces top -milk in t'enty ounces = 1.5 per
cent .fat .The pro tei ds still are calculated as one -thirl
of the fat in all th se formulas:
.

I
II
III
Zox. 35z. 4 (52
loz. loz. loz
loz. loz. loz

Ten per cent .Milk

V

IV

voz.
loz loz
loz. loz.
17oz.16oz.l5oz .14oz .l3oz
Fat.
Sugar.
Proteids.
I
5.50
1.00
0.33
II
6.00
0.50
1.50
I?TI
2.00
6.00
0.66
IV
2.50
6.00
0.80
V
3.00
6.50
1.00
If there should be inability to follow these
directions,as may ha Tien in the homes of the poor,one
part of milk may be given with three parts of water, an
a small teaspoonful of milk- sugar;and,if possible,to
every three ounces of mixture should be added also a
teaspoonful of cream.Slow increase can be made to milk
one part,water two parts,lactose one teaspoonful,and
two and a half teaspoonfuls of cream to every four
ounces of the mixture.
Seven Per Dent .Fat
In the middle period of infancy (fourth to
the tenth month) or when the digestion can manage
stronger foods,the proportion of fat should be twice
that of the proteid.To obtain this,the top half of
milk,wbich has stood for four hours as before, is remov d
for use.It contains 7 per cent.of fat,and 3.5 per cent.
of prbteids.The ratio between fat and proteid now
corresponds to bfeast milk of a rich- nature.Thhs mixture
can also be made by using one part of a 16 per cent.
cream, and three parts of ordinary milk .The percentage
of fat is now 7 /20th (about 1. 0.15) the number of
ounces in a twenty -ounce mixture .To get definite 16
per cent.cream,it is necessary to leave the evening
milk to stand for twelve hours in a cool place.If
properly covered, there is no dange r: for it has been
noted that,in clean milk, the bacteria usually diminish
durinc this period.
It is advisable at the end of the third or fourth
month to begin with:

Lactose
Lime -Water
Boiled. Water

.

515z.

.

.

.

.

.

.

,

177

Top Fat.
Top half milk
Lactose

7

1
1

ounces.
ounce.

"
Lime-water
Boiled water
4 to 20 ounces.
Increase the milk ounce by ounce,until - at the end
of the ninth or tenth month - the child is taking ten
ounces of milk in tenty ounces of food,slowly adding
gruels of various consistencies;but,as starch is introduced into the food, the quantity of sugar should be
diminished.
I
II
III
IV
V
Top -Milk ...
7 ozs.
8 ozs.
9 ozs. 10 ozs.
11 ozs.
actose .... i
"
1
"
1
"
4- "
ime -Water
1 oz.
i oz.
1 oz.
1 oz.
1 ozit
Boiled Water 12 ozs. 11 ozs. 10 ozs.
5 ozs.
3 ozs.
Barley
.

.!

)

or

Oatmeal

)Gruel 0

"

0

"

0

"

4

"

5

"

)

TI
III

Fat.
2.50
2.80
3.15

IV

350

I

Sugar.
6.50
6.50
7.00
6.00
6.50

Proteids.
1.25
1.40

2.00
4.00
2.00
If top -milk is not used,these mixtures should be
made in the following manner:
Milk and water equal parts, or slight excess
of water. Cream. 3 teaspoonfuls, to be added to every four
ounces.
The milk is slowly increased,until,at the end of
nine or ten months,the child is taking: Milk and water
equal parts,creaY four teaspoonfuis,lactose one and a
half teaspoonfuls to every five ounces of food. To this
mixture gruel or bread -jelly can be slowly aaded.
In treating a case of rickets, the ordinary mixture
of half milk and half water often proves sufficiently
strong for some little time,and the amount of proteid,if
no starchy food is added and the amount of proteid (1.5
%) is as much as the child can comfortably manage; but
the mixture is low in 'fat (2 %) and carbohydrates (2.5%)
Two parts cf nilk and one of water increase the proteids,
but do not raise t.;e fats and sugars sufficiently:
Sugar.
Fat.
Proteid
3.3%
2.6%
2.2%
that two
finds
Feeding,p.54)
Cheadle ant1ficial
the
essential
fulfil
of
water
parts' of milk and one part
4/5 of
2
is
fat,which
conditions if 1 2/5 per cent.of
32
the
ounce;and
50 percent.cream,or fifteen drops to
ounce,are
per cent.of sugar,or eighteen grains to the
added.
Percentage Feeding.
Mention may be made here of the system of percentage feeding mach in vogue in America,and brought to a
stage of great perfection by T. M. Rotch.It is very
fully described in his work on "Pediatrics".
The principle of tine method is to write out a
preseription,with definite pereentages of protei.d,fat,
and sugar;and to have all feeds made up at a milk
laboratory,or by dairy cor7anies who are able to undertake this kind of work.The food is usually delivered in
botties,each containing enough for one feed.

V
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It is seldom that percentage feeding need be employed,especiall.y in rickets;and it is in many .pays preferable to trust to home modificiation of the milk,and
insist that the no ter should be responsible for the
proper preparation of her infant's food.It is also
doubtful if infants do well on a diet that is always of
the same eom losition.Hurnan milk often varies,and the

stomach of the child should

hiyspable of

dealing

with

the different proportions of the ei_ements,provided the
imit of safety is not exceeded.Any modification of the
casein can be overcome at home by using,for a time,the

whey- cream mixtures.
Cautley characterises this method of feeding as
the "touj ours perdrix" dket,and regards the rigid
adherence to this feeding at every meal as unnecessary:
for it treats the infant as a machine,and its stomach
as a test-tube.
This me t' od is not advocated in the feeding of
rickety ci..ildren:fir in this disease it is most desira e
that the feeding should be supervised by the physician,
and that the responsibility for the proper preparation
of the food should fall upon the mother or the nurse,a d
not be entrusted to a milk laboratory et a dairy conma,y.
The home modification of milk, in its most simple
forms,is to be preferrëd,in treating a case of rickets;
to laboratory percentage f. eeding, excep t in rare ins tan
ces.The o'ie of the rercentace composition of the foo
has for a long time overshadowed more important requir
mente of a perfect artificial food.In all r obability,
of a
the caloric
is of more importance to
the nutrition of an infant than the exact percentages
f
its different ingredients.By estimating the dietetic
requirements of the infant on these bróader lines, its
nutrition could be more eert .Lnly determined, dyspeps is
and overfeeding avoided,and the whole sub eet of infan
feeding established on a more scientific basis.Top -mil_
mixtures have many advantages for infant feeding,and
especially id this so in the treatment of cases of ric
ets,when it is advisable to watch closely the percenta .e
of fat &nd proteid in the food.
Top -milk is safe,pr ovided the milk is fresh and
obtained from a reliable source ;the method is simple,
the percentages can be varied with ease,and the mixturas
prepared quite easily by the nurse or mother.It is an
easier and more flexible met ,od to handle than the use
of cream and whey mixtures:ftr it is not always possible to obtain cream of exact percentage.Furthermore,
gravity -cream is preferable to centrifugal cream, which
in addition to a variable composition,must be added to
the mil.k,which, if stale,may introduce poison into a
previously clean food.The method can be used equally i
town or country, in mansion or cottage;and the simple
ru?_pá for making the modifications can be soon mastere
by any mother or nurse of ordinary intelligence.It als
does not increase the cost of the fo od, and, a,sr t he poor
are frequently ,unable to afford any extra supply of
cream, this is a great gpint in its favour.
A quart bottle,a glass measure,and a dipper constitute the entire outfit necessary for Use in the
nursery,and all can be kept easily ciean.It is therefo e
1-.
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cheap process,and is a simple method of getting accurate percenta^es.and a fairly constant relationship
between the fats and proteìcls.T?'e only precautions
necessary are that the milk should be bottled as soon
after milking as possible, and that it should be kept on
ice,or in a cold bath,to inhibit bacterial c'rowth.
The writer has a preference for Chapin's dipper,
which holds exactly an ounce.It is made of aluminium,
easily kept clean,and with it the person entrusted with
the modification of the food can tare increasing and
exact quantities of the top -nilk food as reciuired.
,U3ñthere can soon be taught to use the dipper;and the
gradual
gradual increase of. the added milk, with
the cream,
them visible and encouraging evidence that the
infant gradually receives an increasing amount of a
strong mixture ;and they are more satisfied that the
food is sufficient than they can be when only haphazard
mixtures of milk,diluted with water in varying proportions,are being used.
Top -milk mixtures should be used,rr:enever possible,
in the feeding bf rickets,vr in difficult cases of malnutrition requiring careful modifications.
Undi4ted Milk.
France has been the scene of many revolutions
in which kings have been det} roved, emperors deposed, and
democratic government set up in their stead.At the
_resent day, in a more peaceful manner, the met }-gods adopted for the feeding of infants bid fair to cause almost
revolution of our precohceived no tions,with. regard to
the use of undiluted milk as a food for young infants.
In iconoclastic fashiÀn,they destroy the time -honoured
illusion that an infant is unable to digest cow's milk,
unless it is diluted and modified until its percentage
composition approximates to that 6f maternal m.ilk.It is
now more fully re cognis ed that e oannbt v nsform, by
any dilution or modification,cow's milk into mother's
ilk,an_cl that the best results may be obtained by interfering as little as possible with the food we provide
for the infant .The milk must be kept from external
contamination,from the moment it leaves the cow,until
its consumption by the infant;and,unless there is every
assurance that this has been done,all toxic products
ust be destroyed by boiling before it can be used as
a food for the child.
For some years French physicians,--notably Budin,
ariot,and Canby,- have obtained excellent results by
feeding infants on small quantities of sterilised Wilkluted milk.The labours of Professor Budin are fully
recorded in his lectures,lately translated into English
by Dr.Mal.oney ;and this work,entitled "The Nursling ",
illustrated by graphic and instructive charts,should b
studied by every physician,wh_ is interested in the
feeding and the welfare of the infant.
The keynote of Professor Budin's teaching is the
aipidance of overfeeding: for from this evil arise all
the digestive disorders of infancy - whether the food
be given diluted,undiluted,or in some modified forrn.He
emphasises the fact that sterilised milk must always b
F

all

;

vastly inferior to breast- feeding;but,by

supplementing
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it to a poor supply of mother's milk, he is often able to
get excellent results, the childd later thriving- well on

sterilised milk alone Budin gives three cardinal laws:
(1) rive milk of gooJ quality.
(2) rive milk in correct quantities,neith :r
too much or too little.
(3) Sterilise all milk.
He distributes the milk in small bottles,each con taining sufficient for one feed;but Vìriot prefers to
give the milk in large bottl_es,together with a large
graduated measure to be used by the mot'ler.
Curgenven (Bri t.Med.Jour.,April,190S,p.969) has
pointed out that boiled cow's milk is more digestible
than fresh rilk;and Chavane also shows that
ion prevents the formation of large curds,and that the
casein particles are smalll,and resemble closely in size
thce ;se of the milk of the ass.
The clot is not tough,but smifluid,- like thick
cream,- and often offers no resistance to the pressure
of the finger.It is necessary to give only small amounts
of undiluted milk;gnd, in strict attention to this rule
lies the while success of this method of infant feeding.
For infants who have been breast -fled, the amount of undiluted milk should be half t;sr quantity o1 tained from
the mammary rland,ascertained by =weighing the infant
immediately before and after suckling.At first dilution
may be necessary, but it can soon be rapidly diminished,'
and then discontinued altopether.If the infant is fed
solely on undiluted milk, only a small amount should be
;iven;and this should be increased or decreased only
when the carve of the weight indicates the need for
some alteration of the diet.
As a rvle,Professor Budin does not allow broth,
gravies,or any other food,but prescribes only mil.k,or
pap made wi th milk, du ring th first two years .He rarely
orders more than 1000 to 1200 grammes of milk,even for
infants in their second year.Amongst he nurslings the
tumid abdomen is almtst unknown:he has only seen one
case at the "Conswltation ",which was cured when a redu tion was made in the child's allowance of milk.The socalled "und.ia uteri milk dyspepsia" he is unacquainted
with.The stools of the infant fed on undiluted milk
should be yellow:
itAsttols of consistency of putty
indicate that the infant is overfed.This treatment
should be of service in the management of rachitic
infants :for Professor Budin declares_ that,since he
began in 1892, there has not been at the hospital a
single case of rickets.In "The Nursling" he publishes an
account and chart of a rachitic infant brought to the
consultati on.The child was taking 2,500 firms of fluid
daily,which Professor Budin at first reduced to 1125
grms.of undiluted milk and, after initial failure, he
was able to reduce t }ib to 900 grms.From the thirtyfourth to the fifty- seventh week, the child on this
amount gained steadily in wei ;ht,and the only addition
made was a fern teaspoonfuls of flour to some of the
feeds (on.cit.,t.144).
Cambay also uses pure sterilised milk,and finds
that dilution is rarely required; it is also used by
.
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ariot,laut he .refers to dilute the milk with one -t' ird
of water during the first six weeks of life.
Fitschen (Arch.f.Kinderh.,Vol.xxxviii) has used
ndii rated milk as early as the tenth day of life, anc3_
states that it is most suitable for infants over the
age of four weeks.
Professor Budin has never seen a case of scurvy
due to feeding with. sterilised undiluted zrilk.He asks
what constitutes the "antiscorbutic" prpoe rti s of fresh
milk,an7 does not understand hoar;
.Ltion should
cause them to disappear.
Henry Ashby has reported a case dde to prolonc"ed
se of sterilised milk supplied by municipal authorities,
but the mixture was so- called "humanised ",and_ not undil-

sterilis

uted milk.
W. Cheadle (Lectures on the Practice of Medicine.
p.197 et sect. )also reports a case of scurvy from
sterilised milk,but in some cases the milk was also
humanised,or patent foods used in addition.
S. Still considers that the sterilisation of milk
is bad,because it iinterferes wirth its nutritive properties.
Miany authorities maintain that sterilised milk
interferes with development,produces soft rnuscles,and
a weakened resistance to infectious diseasds.This,
however is not Budin's experience :for he finds that
children,broupht up on sterilised milk,compare ,eery
favourably with those who have been fed by other metho s.
Professor Ausset uses pasteurised milk at his
"Goutte de Lait ",and finds that he can feed infants fr m
the first on pure milk;bu.t,if the milk has been steril
ised,it is necessary to dilute it until the infant is
four months of age.
The feeding of infants with cow's milk diluted-to
various degrees is often very unsatisfactory;and the
brilliant results of Professor Budin,and. other French
pediatrists,suggest that the solution of the difficult
problem of infant feeding is not to be found by diluti
cow's milk until it approximates to mother's milk,but
by boldly giving small amounts of undiluted sterilised
milk.
This method certainly- merits a wider trim. in
Fngland;but all children thus treated should be under
the careful and constant supervision of a medical man, Tho
could watch their growth, -eight,and nutrition week by
week:for the great danger,' to be anticipated is an
unauthorised increase in the quantity of the milk by
the anxious parents, who cannot estimate the value of
the quality of a food,but judge only by the amount see
in the feeding bottle.Many of the diarrhoeas of infant
are due to infection from impure milk, and not from
indigestion;and,as these attacks often lead on to malnutrition or rickets,strict sterilisation of all milk
may help to prevent or cure these diseases.Amon ;st the
poor, therefore, the sterilisation of milk may assist in
preventing the spread of rickets,and should be
upon,if the mother is incompetent or has a dirty home.
tak-s
It is important that the feeding, of the child
every
place at regular intervals In the early weeks,
two
three h.ours;hetweeri six weeks and two months,every
,
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and a half hours;from three to nine months,every three
hours;and during th7 remainder of the first year,every
four hours.The feedings should be regulated by the
clock.It is advisable to wake a child of asleep at the
feeding time,- paì tl- in order to educate it into a
regular habit of taking its meals,and to _revent it
taking an excess if left without food for too long a
time,and also because an infant that sleeps too heavily
may really be suffering from starvation.Durìng the
early weeks,two nocturnal feedings are necessary;frorn
this up to five months,only one;and thereafter the
infant should be accustomed to sleep from 10 p.m.to 6
a. m..the next day.The education of the child in early
life into regular habits and times of feeding is most
important it should never be given food in the intervals
between mealls,but, if thirsty, infants are much benefited
by little drinks of good fresh (or boiled) water.
As a rule,children are not given sufficient water
in the first year,but are dosed with too many feeds of
milk,with consequent indigestion.In the case of certai
children,nutrition begins to flag about the seventh
month, if kept solely on a milk and water mixture ;and
the writer has freQuenti y had failures from a too rigi
adherence to this diet and has been mortified to find
that,when the mother has added boiled bread to the mix
Lure, there was immediate improvement and gain in ,:!eigh
Unfortunately, this demonstration of the value of boile
bread, though of advantage to an individual child, is ap
to prejudice all the neighbours against plain milk
mixtures,and_ spoils all attempts that have been made t
educate the mothers to the danger of adding starchy
stuffs to the milk of your infants.
Wrn. Hartshorn (Med.Red.,June,1903) supports this
staterrent:for he finds that,after seven months,babies
artificially fed, whose digestion will permit it, increa e
more rapidly,if bread and milk are added to the diet.T1ie
crust should be removed front-the loaf,the pulp is scald ed,a,nd.,after pouring off the water ,milk is added,the
whole boiled for three or four minutes,and then cooled
and sweetened.He advises that never more than half an
ounce be given at one time .At this age, the bread-jelly of
Cheadle,if properly prepared,is of great service.
DIET DUR= THE SECOND YEAR.
approaches the end of the first year
As the chi
the problem of feeding is not so difficult,as it now
becomes a mixed feeder.And,as the stomach of the artificially-fed infant has been trained to digest a food
never intended by nature for its digestive jgtices to
ìw nir12i ate, it is able more readily to digest and assimilate the assortment of foods now offered for consumption.During this period,-the artificially -fed infant may
be able to gain ground on a breast -fed infant,unless,
during weaning, the stomach of the latter has been
trained to digest and assimilate other food stuffs.
As dilatation of the s tomach,and motor insufficiency with chronic gastritis a,re of common occurrence in
rachitis,great Care must be exercised that the stomach
variety o
is not overloaded with excess,or too great a
are still
food.At this period of life, the patent foods
mothers,ard th y
far too much employed by al.l classes of
;;

,

,
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Should be largely replaced by fresh food from the kitchen.T ,e usual plea is that paten foods are so convenient,
u.t they are certainly not cheap for proloncer1. use in
he home .With the exception of a few malted f oods, they
are wholly unnecessary;an,d it is a very simple matter
4-o dextrinise starch jellies at home by using a reliable
Bat- extract preparation.
The Triter urges that,in the place of patent foods,
read -j elly,barley- and oat -j elly, or rice cream - all
eshly prepared - should alone be found in the modern
nursery.If this were the rule, th.e- mother would know
xactly what food the child is eating,a.nd also that it
1s freshly prepared, and of good quality.Al]. starchy
)reparations should be first soaked fnr some hours,and
hen cooked very slowly - preferably in a double sauce an.]3arley- or oatmeal -,jelly can be easily made by
oaking the cereal (four ounces) in a quart of cold
crater for twelve hours.The mixture is then boiled down,
so as to make a pint,and is strained through a fine
Lcloth while it is hot.A little salt can now be added.
Different proportions of the jelly can be used,but it i
su ai to begin with equal parts of jelly
ly an.i milk.
Various authorities differ slightly as to the food
lowed to a child during the-second year;and it is
always advisable to study the individual,and arrange
he diet list for each case.The staple food should still
e mì.ik;but it should be remembered that the high. per entage of haemoglobin
in which was present in the blood.
.f the infant decreases towards the end of the first
ear,and milk does not supply the blood- malFing organs
stáfficient amount to replace it,and other foods
herefore become necessary.Consequently,even between
welve and eighteen months,a child still requires
areful supervision;an: meat broths,milk puddings,
ightly cooked .eggs,and custards should be slowly added
o its dietary.About the middle of the second year,
ulped fish or meat may be given in small quantities,
ith. toast or bread and butter.It is sometimes better t
Mive very little starchy food with the midday meal; the e
is a consi dera'-a e number of puddings containing no sta ch
that can be made use of,and they also give the spice of
ariety.A selection can be made from baked custard,
unket,fruit soufflh,lemon sponge,and chocolate mould.
The tendency is to give the child too much starchy foo
during the second year;and this should be specially
avoided in treating a case of rickets.
The use of vegetables, except in broths or purses,
requires great caution.Potato soup is valuable,if the
child shows signs of rickets;and spinach may be a
useful addition,as it is a vegetable ric i in iron.
urées of lentils,beans, c.lves' brains, sweetbreads,and
the roe of fish are valriable, vs .they are all rich in
Phosphate of lime.Fruit -juice may often be given with
advantage,but it should be administered at least one
hour after the exhibition of a milk food.
Even during the second year, if rickets is present to
any great extent, the impairment of t_ìe digestive
functions will prevent any rapid advance towards solid
food.It may be safer to keep the child on top -milk
mixtures modified to suit its digestive powers,Whey an
milk,milk with sodium citrate,with a little rask,breadrich in
j elly, or oatmeal porridge .Oat flour,being
Ì
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proteid and fat,is especially useful.Beef- tea,raw meat;
juice or pulp,pounded and underdone meat, or hart of the
yolk of an egg,may help to vary the diet If there is
anaemia, the raw meat -juice should_ be given daily.The
fats must be increased by giving extra cream,bacon fat,
and butter.
It may be an advantage to give the child a considerable quantity of its starchy food, as dry rusks or
biscuits, in order to make it masticate (unless the
rickety child has too few teeth) :for this stimulates
the salivary glands to perform their functions.Very
often the rickety child with a dilated stomach will
take food better, if the starchy element is given in
this way,and the milk administered slowly as a drink;
and sometimes it is an advantage to give the fluid
sometime after the food.By this Trans the tendency to
flatulence and fermentation,set up by soaked food,may
be lessened,and the comfort of the child increased.
Freeman (Arch.Ped.,Vol.xxi,p.403) is of the opinion
that too great a variety of food is given auricle the
second year,and too little milk.This is undoubtedly a
frequent danger: for when once the parent is Allowed
more latitude, she is tempted to give the child too many
tastes of various foods,and often increases the amount
of starchy elements at t'-le expense of the milk.
It is necessary to insist - especially in treatin
rickets - that no cakes or sweetstuffs be .given during
the second year.The less the child knows of such dainties the better: f or they will only spoil the appetite, o
cause it to refuse plain and wholetome food.The comrion
practice of giving .the child. "anything that is ;oitg"
is most reprehensible,and often leads to digestive
disorders.Tbe Sunday dinner,when the entire family fee
the baby,only too often brings disasters in its train.
Freeman (loc.cit.) gives three indications that a
child is being properly fed: (1) a healthy complexion,
(2) a clean tongue,and (3) well -digested motions.
Children carefully f ed, as evidenced by these imp ortant signs,are less liable to broncho- pneumonia and
gastro -ente riti.s .It is therefore important to strive t
raise the rickety child as speedily as possoble to thi
standard.
In rickets it may be necessary to supplement the
amount of one or other element of the milk by others o
-a more digestible or assimilable nature .If, owing to th
indigestibility of the casein, the child is receiving
insufficient proteid,this element can be supplemented
by giving albumins,- such as the white of an egg,- wit
one of the n_eals, or by adding raw meat -juice to the
bottles.The meat -jauice should be freshly prepared twic
a day,and not obtained from the chemist,as most of the
much lauded preparations consist mainly of extractives
The preparations classified as Peptonoids may be
of some service,but some contain as much as 23.03+6k
alcohol,and should be regarded more as stimulants r3r+
.

foods.
Raw meat -juice consists of 5.1 per cent.cf protei
and is so rich in albumin that it coa. u.:]ates in a
solid mass on boiling.It also ;possesses antiscorbutic
properties.A few drops may be added to the milk and be
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sufficient, if it is only desired to increase the pro teid;but,if the meat -juice is intended to replace the
casein of the milk, two drachms may be ?iven for a child
of cone month of age, or t<<To ounces can be administered
to older children in the twenty -four hours .It is of
sneci?l value in the treatment of the anaemia off'
achitis.
Plasmon,Somatose,Casumen,or similar preparations,
may be added to the food;but it is advisable to use
freshly prepared foods as far as possible,and none of
the proprietary preparations can -corny are with the raw
.eat -juice .Older children, the subjects of rae' itis, especially when it is associated with intestinal disorders,- do well on a diet in which meat predominates.
Jacobi mentions that the so- called erethtd rachitis
of thin nervous children requires less rneat,but none of
the better class of the farinaceous foods - viz ,barley
nd oatmeal, with boiled milk and salt.
.

THE FATS.
The ideal form of fat is

c ream, as it is an
many
children
find
emulsion;but
considerable difficulty
in digesting any excess in the .food,and sifter from fat
dysnepsia.Hum.an milk-fat is more finely emulsified than
cow- fat,which also contains volatile fatty acids aìnl.y butyric,palmatic,anq stearic acids.These volatile
acids in the fat of the cow may cause considerable
disturbance of the d.igestion,and symptoms of auto intoxication.At certain seasons of the year,the additio
of oil cake to the food of the cow is apt to aggravate
the dyspeptic troubles,and bring on troublesome diarrhoea in infants.
When cr ri is not well borne,a fat that is often o
value in the feeding of infants is the yolk of the hen's
may be added raw,in small quantities, to the bottegg;
separately - either raw or slightly cooke
or
given
les,
The yolk of egg also contains a
considerable quantity
of lecithin,and,by adding yolk to the food, the deficiency of that compound in cow's milk may be filled up,a.nd
utilised to b&ild up the nerve cells in the 'oody.Yolk
of egg contains very little volatile aci.d,a diastatic
fe rnent is readily absorbable, and stimulates digestion.
I,. Stern (Arch.Ped.,Vol.xxii,1905,p.441) finds
that the best results are obtained from the yolk of em,_,
if it entirely replaces the milk -fat .He estimates the
the yolk of one egg is equivalent to one ounce of crea
and that a teaspoonful of yolk, or 10 c c of cream,
contain equal quantities of fat .Half a teaspoonful of
yolk of egg (two grains) is equivalent to a 1 per cent
fat mixture.The yolk of ecc can be given with skimmed
milk or whey,preferaably free from acid or alcohol.
A patent pre.paration,known as Virol, is a compoun
composed og yolk of egg ,malt- extract,iemon- juice,and 2
per cent. of bone- marrow.Used with some reservation, i
should prove at times a useful addition to the food of
rachitic children.The 7-riter has found it useful in the
anaemia of early infancy,-Then the onset of rickets may
be apprehended;but it is not always well borne,and
older children sometimes object to the taste.
finds
Burnet (Med.Times & Hosp.Gaz.,Dec.10,1904)
is
oil
-liver
cod
that Virol is often retained when

it

,

,

.

.

186
vomited.He gives notes of six cases of rickets,varying
in age from nine to seventeen and a half montl,s,that
id well on this pre .,aration,,^.nd is of the opiiicn that
it may be given to young infants .He compares Virol with
od -liver oil, to the advantage of the _former, ant gives
five reasons:
(1) Virol can be given when cod -liver oil is
omited.
(2) It can oe administered during the hot
eather.
(3) It plover causes. a distaste for food.
(44 It is palatab:i e .
(5) It is a reliable preparation.
F. j. Poynton (Bri t,1gedalit iclkl.Gotivber 21, p .1021)
ndeavours,as far as possible,to feed infants on two
arts of Milk and one part of eaterland finds that it
s better borne if citrate of soda is added to the mixt-

?re.Ftr the poor,he often adds,with success,a propriet.ry preparation of bone-- marrow,as cream is freq*ently
Unsatisfactory or beyond their means.
Leakey and Ransom (l ed.Times$e Hosp.Caz.,Aug.11,
906) have given Virol in large
want ities ,two and a
.lf ounces daily for three months, in cases of marasmus,
-nd with no ill effects;but the writer has never been
able to push this food to any extent without causing
ndicestion or gastric disturba"nce.For infants,it is
.est admninsitered in gruel,whicle it partly dextrinises;
elder children can take it from a spoon or 1tvazt on
.fead and butter.
Hutchinson (Patent Foods and Patent Medicines,p.l9
oes not retard Virol as a food with any higher value
han chocolate or toffee.He estimates that it contains
0 per cent.of fat ,and 60 per cent.of carbohydrate.
Nevertheless, the Ariter considers it a very useful
help in certain cases of m lnutrition,anaemia,and rick ts - in which. affections it seems to be a very assimil
hie food.Extra fat may also be given with the food, or
mmediately afterwards as an oil ;and. cod -liver oil is
ften tl e best medicament for this purpose.It should be
lassed as a food,though it has distinct medicinal
roperties;but at the present it may he considered as a
diunct to the diet of a rachitic child.
Gautier and Morgue (Twentieth Century Prac.of Med.)
.558) explain the action of cod -liver oil by (1). the
-asyT assimilation óf its .fatty bodies, (2) its richness
n phosphates,phosphoglyceri c acid lécithin, and phosphrus in organic combination,and (3) the presence of
small quantities of iodine and bromine.
Very often children are given cod -liver oil in too
arse doses - with. the result that a feeble digestion
s hopelessly upset,and the appetite impaired.It is not
ecessary to dose .all rachitic children with cod -liver
sufficient'fñay already be supplied to the
ystem, if there is ^an adequate amount of cream. in the
diet .If cream and codglìver oil are both riven, tree poin
t v hi. ch. the infant can safely digest the fat and Prot- id may be overstepped, and. evil consequences result.'
Jacobi (Therapeutics of Infancy and Childhooa)does
of hold that the value of cod-liver oil in the treat does not
went of rach.itis lies only in its fat,and
c
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believe that tthree teaspoonfuls of cream or other fat
can replace an equal amount of cod -lover oil.
Chea I e considers that cream is quite as efficient
as cod -liver oil,and warns against drenching the unfortunate rachitic patient with cod -liver oil and cider ical
food - especially if the fat in the diet has not been
properly adjusted.
Hutchinson (op.cit.,p.l8) does not sea any reason
for ordering cod -liver oil ernulsion,if the only requirement is an easily- digested fat,. }when there are such
substances as ordinary cream and butter procurable.
Other substitutes for cream or cod -liver oil are
obtainable.
These supply the necessary fat nd are such su'otances as olive- and salad- oil,and lipanin,- a
combination of olive
with 5 per cent.of oleic acid,
which renders it more digestible.The latter is a useful
remedy in }yperchlor'bydria,- so that it may also be of
servire in the acid dyspepsia of rachitis.
Maltolivine (Extra P3 iim.ocopaeia) ,a compound of
olive -oil and malt -extract, is fecorrmen.xed as a cheap
substitute for cod -liver oil .After the age of eighteen
months, the fats ray be increased by the cautious use of
melted bacon,mutton fat,or suet.
Fucol has been recommended as a substitute for
cod -liver oil,because it has,a pleasant taste,and does
not give rise to digestive disturbaLnces.The dose for
children varies from one to three teaspoonfuls a day
(Merck's Annual. Report á1905,p.85)
In CONCLUSION, it is advisable to supply the fat
as far as possible in calculated doses;and this can be t
be estimated by giming it in top -rdlk or cream,when th
percentage can easily be calculated.If the fat is give
as an oil, - either plain or as a medicinal agent, - the
amount of total fat must be ,Rratched,anndd any digestive
disorders regarded as a sign for its immediate diminut
ion or discontinuance.
It is seldom necessary or advisable to increase
the amount of te sugar .It is better to give a suffici
ency of lactose or cane - sugar in the food than to
supplement it with malt- extracts,whicb have not so goo
a food value,and are very much more expensive.Ialtextract may be useful in the feeding of infants,- on
gccou:nt of its :.liastatic action upon starch, - and ofte
renders the gruels easier of assimilation.The alcoh.oli
dextrins present in stout may even be of greater value
in cases of profound malnutrition.They have been
shown by Langford Syrne (
p.290) to be particularly valuable in the treatment of
marasmus,though the indiscriminate prescribing of this
remedy for the rickety children of the poor is not,
for obvious reasons ,advisable.Nevertheless,in emergent
ies,stout moght prove a useful remedy to tide the infa t
over some crisis or difficulty arising from exhaustion
or malnutrition.
In the treatment of rickets,the diet should illway
receive the first consi derate on .Though it may- not be
althogether possible to treat a case of rickets wi thou4
having recourse to drugs,th.e number used might be
,
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considerably diminished, if the diet is carefully supervised an.5 arranged for every case,and also altered by
the physician as the child progresses toars recovery.
Attention to "the small details,and careful considerati ón
of the necessity for the instruction of the mother in
the Preparation/ or cooking of various foods will give
(picket and better results than can be obtained from
any specific drugs or rerea"ies,when a case of rachitis
is under consideration and treatment.The medical man
should be able to explain the best foods and mixtures
that can be prepared at home,and should seld.onï: or never
rely on the unsatisfactory compounds that are made from
Proprietary Patent foods .ThPv should be regarded as
emergency foods and not as regular articles of an
infant's dietary.
,
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The rickety- child should be placed in the best
possible environrrent;it should live and sleep in a well ventilated apartment,and have an abundance of fresh ai
and sunlight,- though, at the same time ,care must be
taken to protect it from cold and damp; its clothing
should be warm,but not excessively heavy or impervious
to ventilati on;and its general health may be still
further improved by da. ily baths fri cti on, and massage.
By attention to all rules of hygiene,the body is made
more resistant to chill;and the blood,better oxygenate
can cope more effectually with the toxins of disease.
It is not always possible,however,to treat in
this thorough manner cases seen only at a hospital;but
in private practice,if a case of rickets is brought to
the consulting room for advice, the physician should,
whenever possible,visit his patient ,and satisfy hirnse f
that it is living under the best hygienic conditions
that the circumstances will allow,and,if he detect
therein any gross errors,- such as lack of proper
ventilate on, or want of cleanliness of the home or person, he can then endeavour to correct them,and thus ,put his
patient in a better position for making a more speedy
and satisfactory redovery.At the same time,he can assu e
himself that the details in connection with the feedin ,
of the child are properly carried out, and that the
milk is obtained from a reliable source,and kept in a
suitle Place carefully guarded from the risk of
,

contamination.
Rickets will never be cured solzfely by the distribution of a pampllJ et on infant feeding to the mother,
and a bottle of medicine to the child.If cases are to
be efficiently treated,all t12.e small details of the
general hygiene must be supervised,and proper attentio
matters
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a better standard of living is attained,and made perma
ent in every hone of rich and poor alike.
"To give society its highest taste
Well ordered home man's best delight to make ".
.
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man should lay down strict rules for
the child's diet,bath.s,fresh air,exercise,and clothing,
And should insist on their proper observance.If a
nurse has the principal charge of an infant i is
seldom wise to rely solely upon her word or her management :for these women are notoriously very careless,
often untruthful.,and can seldom be trusted to carry out
detailed directions in a responsible and honest manner.
TAP meth eel

,
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The public have been eductaed by slow degrees to
recognise the value of fresh air in the treatment of
tuberculesis;th.ey must also learn that it is equally
effective and salutary when applied as a cuaative agent
to the infant suffering from rachitic disease,marasmus,
and many other disorders .If the child is a dweller in
the town, it must be taken out constantly into the open
air,and,when its home is near a park or open spaces, it
must be made to spend the greater part of its daily
life in one of these "lungs" of a city,as far removed
from the slums as possible.
In cases where the parents are able to send the
!child away,a prolonged stay on the seacoast should
always be recommended :for the tonic and bracing action
of the sea airinharged with ozone and saa_t,promptly
benefits most cases of rickets,and hastens their cure.
It may,however,be necessary to keep the patient at the
seaside for months, and it is well to forbid any return
to town until convalescence is fully established.Thee
advantages of impa air were first pointed out by R.
Russell in 1750,and the pioneer watering place established in England for delicate children was Margate.Cases
suffering from chronic diarrhoea recover more rapidly
when brought to the seaside;and,as arul.e,in rickets
sea air is found to have an advantage over that of
inland country,but,if chronic bronchitis is present, the
humid atmosphere of the coast doe s not benefit a patient so much as mountain air.A child can be safely t
taken out during the winter mon.ths,if it is well covered
and protected from draughts;cften it is advisable to
give a little wary, food,before leaving the house, to
help in keeping up the body heat during; the time it
remains out of doors
It may not be within a medical man's power to effect
much change in the home or in the manner of the living
of its inates :for the force of circumstances,or the
pinch of poverty,may be the masters of the situation.
Aevertheleas,he must preach the gospel of perfection
and endeavour to obtain any improvements of alterations
he can, if the home life is manifestly unhygienic and
urisatisfactary.He can insist on all the living rooms
being well mentilated,though the poor seem to prefer to
live in rooms, th.e windows of which are hermetically
sealed;an_d,as they herd together,tbe atmosphere becomes
full cf toxic products,and the child is kept always
living in a stuffy and impure atmosphere.Many
the
are kept at too high a temperature,- so th-at,when
open
the
into
room
child is taken from the overheated
shut up in
air,it is constantly catching cold,a.nd is then
of
signs
a vapour -bath atmosphere until it shows
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recovery,with the result that the powers of resistance
to disease are continually lowered and its vitality
depressed.The writer has seen an unfortunate infant
kept indoors for the first seven months of its life,
through an entire,but by no means inclement,win.ter the natural result being the development of rickets,
anaemia,and a liability to frequent attacks of bronchopneumonia.
Whenever circumstances will permit,separate rooms
Should be used for the day and night nursery.A rickety
child should live in a sunny well-ventilated apartment,
well l ichtec.,and kept free from dust by making its
scheme of decoration as simple as poesible.The walls of
the room. can be coated with a washable distemper;thick
carpets should be replaced by cork linoleum, or even
with well -washed and polished floors;heavy curtains
screen the windows and prevent
rr!u3 t not be allowed to
the free access of sunlight,or catch the dust and hold
it:so preference should be given to light and washable
hangings.The floor -space should not be overcrowded with
an excess of useless furniture and ornaments.In the
nursery Overything should be plain,and the room should
bover be allowed to become stuffy.Even in the houses of
the poor°,spotless cleanliness ought to be found;but
this can never be expected while the woman works all
day at the factory,cr endeavours to support the home
by adding her pittance to the other weakly earnings.
A child will never suffer harm from fresh. air,
however cold;but its skin and mucous membranes are very
susceptible to sudden draughts,- so that,if it is allow ed to crawl about the floors ,great care must be taken
that it is protected from this danger.Windows ought to
be kept open day and night.Tbere is no real danger in
night air,except under exceptional conditions,as when
the atmospheri' is heavily charged with moisture;and,
even at these times, it is healthier than an atmosphere
overcharged with carbonic acid and the foetid exhalations of many sleepers.Fresh air is a stimulant and a
tonic ;it braces up the constitution;promotes appetite;
improves the gaettittjáttinations;and calms nervous
irritability,- and thus, in an ideal manner,fulfils all
the indications required in the delection of a perfect
remedy for the cure of rickets.
The value of attention to the rules of hygiene,
cormbined with proper feeding,is well illustrated by a
comparison of the Jewish and Italian slum children.
Amongst the Jewish poor,th.e children are strong and
healthy;the3r are well cared for,th.eir homes and persons
are clean, and their food well. regulated,- do that,in
t,i
commtini.ty, only a small percentage suffer from
rickets .On the other hand, the Italian chit. cdren, so long
as they are living under the bright blue sky and in the
warm sunny atmosphere of their native land, a.re reasonably healthy and hardy,but,wh_.en transplanted to America, where they dwell in crowded tenements,and breathe daily
an impure atmosphere,- rickets spreads amongst them
like an infectious disease.
Mr. H. S. Wells,- that keen observer of human life
and of the workings of the manifold social elements,s,
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takes notice of this in his latest work "The Future in
America" He examines the homee of the Italian immigrants,
and it seems to him worse than the one he left behind
him in Italy: "It is just as dirty,it is no more whole some,the moral atmosphere far less wholesome as a
consequence, the child of the immigrant is a worse man
than his fatter ".Small wonder,then,that rickets sprEings
up amongst them,and attacks even the infant at the
breast!
It is a delight amongst the poor to crowd together
into a single living room,probably the kitcron,and,if
there is a sick and ailing child,the poor thing is so
surrounded by women and visitors that it canridéldon or
never breathe air that is pure and freely charged
with oxygen.If we accept Kaseowitz's statement,that
crowd poisons and the products of organic decomposition
are the chief causative factors in the development of
rickets,we must keep all our cases freely in the open
air or in well- ventilated apartments,strive to place
all invalid children under better hygienic conditions,and
prevent unnecessary pollution of the sick -room by
crowds of well- meaning,but undesirable and unhealthy,
friends and visitors.
.

Sunlight is an important factor in promoting the
cure of rickets;for in bright sunñÿbtuntries - such
as India - the disease is almost unknown,but, in the
temperature climates,- especially in those parts of the
world where the winters are long,dark,and sunless, the disease is particularly prevalent.Sunligrt is also
nature's greatest tonic;it promotes growth,life,and
energy,and also inhibits the growth of inimical microorganisms.
The convalescence of a rickety child is greatly
hastened if it can be kept constantly exposed to the
influence of bright sunlieht,wh.ich seems to influence
cell growth. and nutrition.Su.nlight is of especial
service in cases recovering from diarrhoea or pulmonary
dtsorders.It is not always possible to remove the patient to a country with. a sunnier climate,but every
opportunity must be taken to keep the patient out of
doors at ttd the open window, and exposed as much as
possible to the action of tthe solar rays.
Cases of rickets seldom do well in ordinary hospitals,but, if these children could be sent to convalescent
homes in the country or by the seaside, or to hospitals
specially designed for their chronic diseases,- which
have ample facilities for keeping them out of doors,
and are able to place them in "sun rooms" during inclement weather,- good results could certainly be obtained ;and for the town dwellers in the slums these iMtit*t,iozis should prove priceless boons.
In many large and crowded. cities, the introduction
of "roof gardens" might be made very useful in the treatment of the children of the poor;and, in America, cases
ofpneumonia have done exceedingly well when placed
under these conditions.Roof gardens possess distinct
advantages;the air is purer and freer of dust,sunlight
ffom the streets
is more readily obtained,and the noise
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and traffic is lessen_ed,and made less objectionable.
Cases of rickets should. do very well if kept out all
the day,and sunned upon the housetops.

Warmth is only second in importance to food,alike
in the treatment of rickets,and in promoting the health
and welfare of all growing infants.Ch.iidren are more
sensitive to sudden changes from heat to cold than
adults,and the rickety individual,- usually with a
subnormal temperature,and with mucous membranes
hypersensitive to changes of temperature,or external
irritations,- demands that special precautions should
be taken against the evil effects of a chill.
An invalid child should always be protected against
the depressing effect which cold may have on the respiratory tract;and it is also equally important to keep
the abdomen and feet thoroughly dry and warm, in odder
to ward off catarrhs of the bowels,bladder,ar kidneys.
The body heat must be kept up and regulated by warm
clothing,foods containing fats and sugars,and by careful
protection from cold winds and sudden draughts.
A rickety child should never be taken suddenly
from a warm room into the cold air outside;but,if its
apartments are well ventilated and the windows are kept
freely open, the risk of chills is considerably minimised:for the body becomes more resistant to varying
degrees of temperature.
Children who are always catching cold have a depressed vitality,as well as a low resisting -power to
microbic infection;this is particularly well illustrated by the ease with which child.ren,suffering from adenoid growths or rickets,develop pharyngeal or bronchial
catarrhs under the slightest provocation.They also
throw off these complaints with difficulty,taking three
or four weeks to recover thoroughly,instead of getting
well in a few days.The initial cause of the cold is a
sudden chilling of the surface of the skin,but in most
cases 7iit will also be found that the digestion is at
fault,and that the system is overcharged and hampered
by waste products which throw an extra strain on the
excretory organs.In some cases,hcwever,sudtden abstraction of heat may alone be sufficient to cause a cold by
lowering the vitality.
Children with digestive and excretory organs acting
in a normal manner resist chills,because they are better able to withstand its depressing infcuences;but,in
rickets,nutrition is low,and vitality feeble.Furthermore,
digestion is bad and working at a disadvantage,- so
that the child. has no powers of resistance,and readily
falls a victim to any sudden chill,which may attack its
system.Ch.ildren lose heat more rapidly than adults, on
account of their smaller size:for small bodies cool at
a quicker rate than those that are larger: this should
be remembered,and due allowance made,so as to guard
against exposing those of tender years too unduly to
adverse conditions .Unfortunately, th.e children of the
poor are only too frequently called upon to withstand
sudden changes of temperature,by being taken in and out
of places in which the atmosphere is foul,vitiated,and
overheated,and their ctrjtality further depressed by
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contact with the cold night air.It is only too common
a sight to see these poor little morsels of humanity
out of doors,late at night,in bitter inclement weather,
and,wh.ile their bodies are chilled by cutting winds,
they are deprived of food,rest,warmth,and sleep,by
'being carried or dragged about by their mothers,who
prefer to gape and stare into the shop windows rather
than pay attention to their houses .Infants and children
are even taken into noisy shops and bazaars,where the
light is glaring, the atmosphere impure :and noisy hurry ing people jostle one another in excited masses - a
condition of affairs bad for infantile bodies and
nerves, and made worse by their being taken suddenly
from the warm atmosphere out again into the cold bleak
streets.
Many babies are carried out and spend the evening
at a theatre or other place of arruserrent,then they
should be sleeping quietly in a cot;but the mother,
tired of the monotony of the here and unable to leave
the house without her infant,drags it with her into
places crowded with people,and tasks its life or wellbeing in attempts to satisfy her craving for excitement,
pleasure, or amusement.
In sunrmer,similar bad practices can be observed
daily:for every excursion train or boat pours out a
seething mass of pleasure- eeekers,returning at a late
hour to their homes - amongst the crowd being many
children,and even women with infants suckling at the
breast.All are tired;old and young are often jaded and
irritable;and this overfatigue,and deprivation of natural
rest cannot fail but react badly on a nursing mother,
her infant,or young children.The continual craving for
excitement or pleasure is strong amongst the masses especially those *ho work in factories;and no one denies
the Necessity for change to help towards brightening
their weary existence,and to lighten their lives of
toil;but pleasure -seeking unfortunately leads to inre st,
excitem_ent,irregular meals,and late hours,which must
tell back in an injurious fashion upon the health of
the infants and young children, interfering with steady
growth. and development,and injuring especially the
immature and unstable nervous system.The mother during
part of her life must learn to sacrifice enjoyment for
the good of her child.
Still more terrible is the evil practice - only
too common amongst women of the poor - of taking
infants and young children into the hot unhealthy atmosphere of public houses,where the depressinf effect
upon the vitality of the child is made still worse by
the habit of giving it sups of in or other spirits,
and even of thrusting a foul and dirty pipe into its
mouth in order to keep it quiet.Gin and nicotine to an
unweaned infant!!!
George R. Sins has drawn public attention to this
horrible condition of affairs in a series of powerful,
npleasant,articles,tntitl.ed "The Cry of the Chilbut
'which appear in the pages of "The Trdbune ";and he

makes it only too evident that mothers,by seeking at
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the bars of public houses solace from the gloom and
discomfort of their h_omes,nightly waste money in alcohol,which is badly needed to pay for better food for
themselves and their suckling infants .Still further, he
shows hbe- the unweaned infant and the toddling: child
are kept in the foul atmosphere of the tavern until
past midnight, and then taken out intc the cold streets;
and thus the lives of innocent children are sacrifieed
to satisfy the cravings of the mothers for th &pleasures
and enjoyments of life.
These are social evils,but,so long as they exist,
how can we hope to treat rickets with any success
amongst the chi]. ren of the poor? Even it care is
taken. to improve the food- supply, - and many of these
mothers have deep affection for their infants, and
would stint themselves to provide for their wants, -

yet,the depressing influences QÍ' bad hypiene,impure
atmosphere,want of rest, cold,and unnatural excitement
still remain to be combated ;and,until the mother can
be educated ytp to a higher and more moral plane and will
be content to sacrifice herself for the good of her off spring,this disease cannot be er4dicated from the slums
and crowded courts o r from the tenement houses of our
great cities.
REST AIM EXERCISE.
,

In the preceding pages the inadequate rest given
the children of the poor, and its injurious effect
upon their vital ity, has been commented upon as a modern
to

social evil.
The writer would insist upon the need for keeping
infants - and especially rachitic children - extremely
quiet, though this, in itewded noisy towns and modern
houses,may be a counsel of perfection.Still,much may
be done by early and systematic training of the infant,
who should be accustomed to go to sleep at regular
intervals.After some warm food,it should be ,put to
sleep in a well -ventilated and darkened room.,or if in the
Paranbulator,it should be laid flatland when out of
doors it must hot be exposed to bright sunligh.t.This may
seem an unnecessary caution,but rickety children, wren
asleep,are often kept out and exposed to sunligh.t,on
account of the idea that it is part of the treatment of
the disease.
All children should be trained to go to sleep
without the aid of a comforter or dummy teat and vigorous rocking is quite unnecessary,and often harmful.The
cot should not be thickly padded, and only light hangltgs
sufficient to keep off the draught,should be permitted;
the sides should be open to allow free access of air
all about the sleeper.The rickety ìnfant,with its
tendency to profuse sweating,requires to be kept cool,
and the free circulation of air around it can only
prove of benefit.
Extra rest is very essential in rickets;for the
hypersensitive brain and muscles of the child easily
tire,and can only reduperate and gain strength by
allowing long periods of repose to mind and body. At
night, the practice of putting the child to sleep in
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the mother's bed should be sternly discountenanced;
there is always the risk of ove rlaying, and the practice
has nothing to recommend it,an,l is far from healthy.
An efficient cot can be näde from a box or a light
Japanese basket.The bedclothes should be warm and
light;and,if the child suffers from cold feet or poor
circu.lation,it, may be advisable for a time to supply
extra heat with a hot -water bottle.Oniy a firm hard pillow should be provided:for,if a soft one is used, the
child's head sinks into it,and soon becomes over heated;and thus the habit of profuse sweating - so
invariable a sign of rickets - is still further fostered,
and indefinitely kept from being cured.
In a great measure, the restlessness of the rachitic
child can be controlled by having it comfortably warm,
but not overheated,a.t the same time keeping its room
cool and well- ventilated,and,further,by the careful
correction of all digestive disorders - taking particular
care not to tverload the stomach with indigestible food
at bedtime.Yor should the child be fed whenever it
wakes or cries:the less it has to eat during the night,
the better.
$lleep is an important factor in the promotion of
growth and nutrition;but the value of rest and quiet to
an undeveloped brain and nervous system is far too
frequently overlooked in the treatment of infantile
ailments.In the case of the adult,the need of the "rest
cure ", - for laded and tired nerves,neurasthiania,or
hysteria,- is fully recognised;and equally good results
can be obtained when it is appiied,with proper judgment,
in simpler form to the nervous disorders of infants
and young chìldren.The infant or growing child,suffering
from rickets,has a hypersensitive brain and an unstable
nervous systems; there is very imperfect nerve -control,
and it needs but little excitement to bring on an attack
of night -terrors 9..a_aryngismus, or convulsions.The rachitis
child sleeps badly,and the most frequent causes of its
restlessness are a denoids, disordered digestion) or actual
neurasthenia.The disease neurastba&ia has been observed
in young infants,though the most marked cases have been
reported from America - a land of hurry and bustle,the
home of nerve wear and tear, o ver -exci tability, a_zd
neurotic affections.I:nfan#s that are dragged about from
place to place by fend parents,or taken into crowded,
noisy,or brill #antly- liighted rooms,may in time develop
nerve- exhaustio_n;they usually sleep badly,and either
refuse food entirel.y,or suffer from persistent vomiting.
Cases that are suffering from vomiting or inability to
retain food in the stomach,if the cause is obscure,
should be treated for neurasthenia,and kept particularly
quiet:for often,behind a disordered digestion,some
hyper -excited condition of the nervous system may be
detected,which has been brought on by injudicious management of the child.Neurasthenia is very liable to
occur in a rickety child,and may greatly retard its

recovery.
An infant requires to be kept quiet some little
time,both before and after its food;and small children
should never be hurried home, and brought in over walked and over -tired just at kedltimmis.They should
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always rest for a short time before eating.As the hour
for bedtime approaches, children of all apes must be
kept quiet,:tnd the nervous system allowed to settle
into a tranquil state before they finally retire to
rest .Tus t before being gut to bed, the infant must not
be taken into a brightly -lighted room,and danced up
and down and handled by by fond parents and many admiring friends,nor; should small children be permitted to
play and romp or get overheated and excited as the hour
for rest approaches.
Such procedures can only lead to nervous irritability and undue excitement :followed by disturbed sleep
Of even worse disasters.In the case of the normal child,
restful habits must be cultivated;but the need of a
quiet and tranquil life for the sufferer from rickets
must be strongly insisted upon,until the nervous system
has been restored to a more stable condition.Rickets is
a neurosis- znaker,and,if to an already unstable nervous
system is added also a condition of neurasthenia,any
hope of permanent cure of the nerve disorder will be
smalland the child left liable to grow up with a neurotic disposition:- possibly prone to epil.epsy,bysteria,
or minor ailments,- and the prospect for future generations wools not be reassuring.
It may seem straining a point to include these
measures under the treatment of rachi ti c disease;but it
is only by attention to all these minor details that a
rickety child can be put into the best possible hygienic conditi ons;and the writer is fully convinced cif the
great value of rest as a curative agent for these long
and troublesome cases.Sleeplessness requires to be
treated principally by attention to the general condition of the child and its surroundings,aided,in some
instances,'oy warm baths or wet packs,avoiding,as fax as
possible,any recourse to hypnotic drugs.
EXERCISE.
TEé healthy infant delights in kicking;it crows
with delight when,freed from the trammels of its napkins,
it lies on the bed and has the full and unrestricted
movement of its limbs.Rachitic infants should be encouraged to make free use of their limbs, when resting on
their backs :for all active movements promote the nutrition of the muscles,and quicken the circulation of the
blood htrough the tissues,whi.le at the same time, the
weight of the body being taken off the extremities, there
is no risk of the development of deformities.The prone
position encourages expansion of the chest,and allows
should be
the spine to assume its natural shape;and
posturo,in !which there is
preferred to the
some risk of the formation of curvatures.Crawlina_.; or
sitting positions can never be permitted for any length
of time,if the muscles are flabby and soft,or when there
is any indication towards curvatures of the bones.
If the child is old enough% to go out for walks,it
should not be taken any great distance or at too Treat
a pace;and in these small matters nursemaids are only
too often great offenders,a.s they drag their little
ca_oabcharges about at far too great a rate for their
the spline are
il.ities or strength.Uniess the muscles of
strong and vigorous,the infant should ibe kept lying

sitting

it
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down in its perambulator when taking its airing out of
doors.The modern mailcart,in which the chili sits bolt
upright on a low seat only removed a few inches from
the ground, is not a good vehicle,anl cannot be recommended for rachitic children.The nose and mouth,being at
a long level close to the ground,are ready to inhale a
plentiful supply of dust and d6bris,ani the cold air
of a swirling wind strikes upwards from the road on to
the face and lower extremities,- so that the chili is
particularly exposed to the risk of poisoning from
refuse, or the germs of poisoning Of many diseases ,and
the danger of sudden chills.
If at any time the weather is severe,and the child
cannot be taken out of doors,it should be dressed in
its offibither clothes ,out in a cot or ne rambulator, and
allowed to spend some hours in a room in which the
windows are kept widely open.This metbod is also particularly applicable when the child is convalescing from
catarrhal disease .The rickety child must never be coddled,and its muscles must be stimulated freely by exercise or movement, so as to encourage their growth,
nutrition,and activity.
ro

uIa

After good and warmth an infant requires rest for
its proper welfare.Clothing, if too tight or heavy,
produces constriction of the body or irritation of the
skin, restlessness ,overheating,exhaustion,and fatigue, in sh.ort,discomfort,as clothes will not allow an infant
to obtain any natural rest.
Badly -fitting clothes may interfere with the various
functions of the body;if too tight about the neck or
thorax, they impede circulation and respiration;about
the abdomen,by interfering with peristalsis,they set up
indigestion and cons tirati on;from deficient ventilation,
cutaneous disorders may ensue;and any cramping of the
limbs prevents the free and uncontrolled action of the
various muscles,and hinders their growth and develop ment.In infants and rapidly -growing children,it is
therefore very important that all clothes should be well
made and of suitable material.In rachitis,when the bones
are soft and the muscles flabby, the evil effects of
constriction or compression become more pronounced,and
must be guarded against :for ill -fitting clothes may pro duce deformities,or hinder proper recovery by causing
pressure on the limbs.
The pernicious effect of tight diapers has already
been referred to in the course of this dissertation;and
care must be taken that they are only loosely applied,
and never fixed tightly around the iliac crests,or
wêdge.i between the thighs,lesat they should lead to a
retardation of pelvic development,inhibition of growth,
or actual deformity of bone.
A. C. Cotton is of the opinion that the practice of
keeping wadds trussed between the thighs is often the
original cause of genu valgum in children.
In a case of rickets the mother must be warned of
a
the danger of tight diapers;and,i.f there is already
or
sew
to
tendency to deformity, she may be advised
child's
fasten the napkins loosely to the edge of the
are
undervest,instead of round the waist.The á ípkins
=
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usually made of Turkey towelling,but in -rickets, When
they are frequently soiled wito the foul and slimy
motions,it is far better to uee 'pads of cotton wool,
Gamgee tissue,or some sanitary material which can be
burry immediately, .nd thus obviate to some extent any
danger of reinfection.The three great essentials for
infant's clothing should be:
(1) Looseness.
(2) Wa rmt h
(3) Readiness of application.
All garments should be simple in shape,so as to
take easily on and off;and,in order to avoid unnecessary
handling of the baby (often hypersensitive to touch in
the case of rickets),they should be made to fasten either
all at the back or all at the front .As warmth is an important condi ti on, children should be dressed principally
in flannel,or lossely- ktttted woolen garments,which
should be loose and light in order to permit free
movement of the limbs.The neck,arms,and legs should be
kept proper'iy covered,and day garments should never
be worn at night.
The abdomen requires protection from sudden chills.
For this purose the usual binder, where carelessly applied,
is quite ineffective,as it rucks up on the thoraxT
leaving all the parts below unprotected;ot it is sewn
'so tliightly round the child's body that it impedes both
its respiration and the proper movement of the abdominal
organs.Attacks of diarrhoea are often set up by the
exposure and sudden chilling of the surface of the
ábdomen.The binder is best made of soft flannel,or homemade rib -knitted Shetland wool;and,in order to keep it
in position,it should be fixed to an under -vest that
.

reaches down to the hips.
For the treatment of the abdominal atony of rickets,
Wm. Ewart ( Brit .Med.Jour.,Oct.13,1906,p.932) recommends
the application of a specially -made elastic belt,in
Which pressure can be adjusted by means of straps and
buckles.The belt consists of a braod band,furnished with
buckles at one end,and slit into tails at the other
extremity,which,when in use,are pulled through. the
buckles.The belt may be further steadied by understraps

outside the diaper.The lowermost buckle,usually
Passing
the fifth,is always fastened first,and is made the tightest of the series ;the top strap, which crosses at the
level of the epimastrium,should remain fairly loose.The
elastic portion of the belt passes over the ftoat of
the abdomen,and consists of indiarubber cord (- inch in
diameter) ,laced loosely down the entire front, through
two vertical rows of holes,furnished with metallic eyes
Lunched in leather.The lowermost loops are kept shorter
than the upper ones,in order to allow the latter easier
play.The loops of the cord must all be made to cross in
front of the band,by passing the cord,in and out of the
the two adjoining holes,before crossing it to the other
side.The elastic cord remains
claims
ened by the hackling of the belt:
following advantages for the

he
tistight-

looWn
belt
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An automatic action.
Lateral support to weak abdominal earie ties,and,
through them,to every vessel in the splanchnic area.
(3) Improved distribution of the blood,correcting
the apparent oligaemia.
(4) More effective respiration,which corrects
pallor.
The belt also stimulates muscular growth, :-s it
acts the part of a perpetual massage.
Endeavours should be made to obtain an equal distribution of heat over the external surface of the body,
and this can only be effected by arranging for an
ewual weight anX distribution of clothing to all. parts.
Only too commonl.y,because a child suffers from colds
or recurring bronchial catarrh, i t has its chest overburdened with clothes,extra wraps,or chest- protectors,while the abdomen,arms,and legs remain bare,or are
insufficiently covered and protected from cold and
dmp.This excessive padding; of the chest leads to
respiration being harmpered,and checks the free expansion
of the lungs;moreover,it keeps the child in a constant
bath of perspiration, -sv,e that the vitality of the heat regulating apparatus of the skin is lowered,and the
moist skin,by allowing sudden abstraction of heat,
produces a chill wi th all its disastrous consequences.
The disorders arising from the sudden chilling of
the abdomen are also produced by the action of sudden
cold upon the akdr mihties - more particularly when it
affects the sensitive soles of the feet.Rickety children should never be allowed to go about in short sleeved frocks and socks;they ought always to wear a
knitted vest with long sleeves,and the outer garment
should reach to the wrists.The undervest and combinations are in many cases made too tight,and accordingly
constrict the chest and prevent free expansion thereof.
It is advisable in older children to examine the fit of
these garraents.The front of the vest should be unbuttoned,
and the shoulders drawn well back;if this causes the
fastenings to deparate widely,a V- shaped piece must be
inserted to allow for freer expansion of the chest .The
chest should be allowed free play iin the case of children with rickets,and the garments should be made to
hang from the shoulders,rather than fasten thightly
round the chest.
In rickets,a child frequently suffers from coldness of the extremäi.ties,and in extreme cases cyanosis
of the hands and feet;it is easily affected by any chill
to these parts and at the same time the evaporation of
perspiration further cools the body,and causes congertton of the internal organs.Bare legs become a real
source of danger to a child with rickets;socks may
gpcasionally be permitted in the house,but out of doors,
except in the mildest of weather,long stockings or
woollen gaiters must always be worn.It is often
difficult to make mothers adopt this addition to the
clothing,but,if the child suffers frequently fromto
bronchitis or diarrhoea,the necessity for warmth
the lower extremities is of vital:^importance.
cause of bronBare arms and legs are a frequent
of the liver
chitis, catarrhs, or chronic congestionsof the body must
parts
and digestive organs;and these
always be kept warm and well covered, *f the child
(1)
(2)
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suffers from rickets.The growth of bone is also unfavourably influenced by coldness of the iirmbs,ancl this
is an additional reason for gareful attention to this
smal] detail in the clothing* of the child.
The absurd custom of dressing children in flimsy
frocks with long -cut necks and short sleeves,or in
cotton undergarments and socks barely reaching above
the ankles,is merely pandering to the vanity or aesthetic tastes of the parents,or it is done under the
delusion that in this way the children's bodies can be
hardened and made more vigorous.There is no necessity
to harden a child:for,as vitality imnroves,its resisting power grows stronger without artificial aid,and
much harm may be done by wilfully exposing; a delicate
child to the risks of sudden chill .Nor should children
with rickets be allowed to go about barefooted;they
should always wear suitable shoes for, in addition to
the risks from chill,-;ir the feet are left uncovered,
there is the danger of septic inoculation into a cut
or abrO.sion from the refuse of the streets.
As the rachitic child perspires freely about the
head and neck, it should never wear a close -fitting
bonnet or hood - especially that variety which fits
tightly round the skull,envelopinc closely tthe ears
and occiput .Its headgear should permit of free ventilati on,and for winter wear is best made of wool,hut in
the summer of some lighter material.
The nightdress must be made of warm flannel, and it
is advisable to fashion this garment like a sack,and to
keep it fastened belon the feet.The rickety child is a
restless sleeper;it is perpetually kicking bff its bed clothes,and thus runs a great risk of chills at night;
but, if the nightdress does not open below, i t will not
slip up and leave the abdomen and lower extremities
uncovered,and thus the dangers from exposure and cold
are considerably diminished.
It is perhaps needless to add that both the outer
garments and the underclothing ought to be made of
washable material.In rickets,when there is the liability to frequent micturition,and the passage of offensive
motions,this precaution is specially necessary.
As the action of the heart is feeble, arterial
tone poor, circulation sluggish,the temperature subnormal,and the skin readily cooled by excessive perspir:ations,it is usually necessary to clothe rachitic children in warmer grarments than is usual for those in normal health.The medical man should satisfy himself that
his patient has clothes suitable for its delicate and
sensitive condition,and be certain that no part of the
body is left bare and exposed to the risks of cold or
sudden chill .Attention to the details of clothing are
very necessary in the thorough treatment of rachitic
disease.
:

latalzm -

Baths are useful as tonics,as they improve the
used
circulation, stimulate growth and nutrition,and,if
nervous
the
with proper caution, 5 trengthen and steady
system.
therapeutic
Baths or douches are often valuable
they require to
agents in the treatme nt of rickets,but
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be used with care, if the child is delicate or wekkly, or
suffering from any intercurrent disease.In the case of
weaklings,it may be better for a time to dispense with
the bath,and only sponge the patient limb by limb,while
it lies on the mother's lap, o r even in the cot .If an
infant turns blue about the mouth, i t is wiser to wait
for the complete tubbing until it is older and more
-resistant ;and delicate children at first may be given a
tepid bath at night,rather than in the morning.
The usual method employed in the treatment of a
case of rickets (after infancy) is to stand or sit the
child in a bath at a temperature of 90 - 100° F.,and

then rapidly douche it with tepid water,begi.ing at
?OF F.apd rapidly reducing the temperature as the child
bëcomes more resistant and accustomed to sudden changes.
Douching with salt water has a specially invigorating action upon cases of rickets,and,if sea water is
unohtainable,rock -salt or Tidman's sea -salt can be
added with advantage to the daily bath.('urvatures of
the bone yield to a prolonged course of sea baths,
and spinal curvatures rapidly disappear under treatment
with douches and massage.
It is very necessary to dry carefully the child's
skin:for in rickets there is great liability to eczema,
intertrigo,and sweat eruptions.It should be rapidly
dried,with vigorous friction,in front of a fire special attent.on being paid to all the flexures of the
limbs,the folds of the buttocks,and the nape of the
neck.
MASSAGá.
Massage is a valuable remedy in the treatment of
rickets,as it promotes vascular activity,and stimulates
the respiration and circulation,which are feeble in
this disease,and rendered worse by the flabby and
toneless condition of the muscular system.The waste
products in the tissues,which act as toxins,are also
removed more rapidly and carried into the circulation to be finally deal th with by the excretory organs.
t
Massage,when combined with baths and douches,
accustoms the skin to changes of temperature,and prevents the frequent tendency to catching chills and the
subsequent catarrhs.Massage is of the greatest service
in helping to tone up the debilitated muscular system,
and it should be applied daily to the muscles of the
extremities, the spine and the abdomen,in order to
increase their activity,to strengthen the back,and to
assist in the correction of constipation.At the same
time the activity of the skin may also be stimulated by
free friction of its surface.
The effect of the massage may be increased by the
employment of stimulating liniments or alc9Qhtiic
irritation
counter
lotions,which,by producing
circulation;or,if
peripheral
the
of the skin,increase
the
the digestion is weak, fat may be introduced into
grease,
oil,goose-liver
system by inunction with cod
the entire
or bacon- fat.The writer prefers to massage
most requirebody with plain olive- oil,which answers
of
ments and has not the objectionable characteristics
to
it is necessary
some of the other remedies.When
g (p8trissage)
cles,kneadi
the deeper seated mus
should
and percussion
practi
and massage.
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ELECTRICITY.
A mild current of electricity - by reason of its
stimulating properties - promotes vascular and nervous
activity and is helpful in the treatment of certain
cases of rickets,though its use is limited to a certain
degree as many children are greatly terrified when it
is applied to the skin.
Electricity in the trey Lm.ent os rickets is highly
praised by Br. Tedeschi of Padua,who first employed it
for these cases in 1882.He makes use of the continuous
current,and also the electric bath,and finds that their
application influences the sweating,insomnia,pains in
the limbs,and laryngismus.
Wm. Ewart,observing that good results were obtained
from the use of the sinusoidal current in the cardioabdominal atony of broken compensation,was induced to
give it a trial in the treatment of rachitis: its
application seldom causes either discomfort or alarm.
His usual method is to give it in a bath, or through a
double hand or foot- bath,each separate trough containing an electrode;and,by using this apparatus,the entire
current is made to pass through both limbs and also the
trunk.
Though the writer has had no opportunity of trying
it, the high- frequency current omgbt to give good results
in certain cases of rickets.
The X -rays - by reason ßf their powerful penetrating action - are capable of producing profound disturbances of the cellular equilibrium or the blood and
tissues.The full extent of their value for medical
purposes is not clearly understood;but the rays have
been employed to assist in the cure of leukaemia and
splenic anaemia (Banti's disease) with good results
(Bryon Bramwell,- Clinical Studies,Vol.iv,p.34),It is
probable,moreover,that,if used with discrimination,
they might also prove a valuable therapeutic addition
to the various means at our disposal for the treatment
of rickets,and be particularly useful during the period
of the year when sunlight is not available for any
eingth of time.
The writer is not aware if this method of treatment has been tried in England;but,in America,the case
of a boy,- aged one year and suffering from rickets
and hydrocephalus,- is reported by Margaret Cleaves,
in which treatment with the X -rays produced immediate
and lasting benefit and improvement:whereas,under
ordinary treatment, the child had steadily lost 7round
and drifted into an apparently hopeless condition. At
first the X -rays were a .plied to the head orly,er after
four days under its influence,the child became brighter,
e ateahe
f Egma gm o i pP84; ; gfilu gsa*
iiils a 11
diminished
pulsation at the anterior fontanelle
considerably.At the end of the first week,the child
was placed naked in an arc -light cabinejt,and the whole
body exposed to the energy of 10 amp &re arc lamps.
While under the influence of the arc-light, the child
always became much livelier,and used his legs with great
freedom,kicking them up in the air in playful fashion,
and with. evident enj oyment.Under the light- treatment,
was
in seven weeks the child gained 3.3 poundslthere
--

.

.
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also narked increase in length and circumference of the
head an chest.The colour was good,lips and cheeks were
rosy, and teeth began to show through the gums .The
general muscularity improved so greatly that the child
was able to stand alone for a few moments,ar..d almost
managed to craw]. in an ungainly fash.ion.From being
lethargic and apparently moribund,the boy grew bright
and took an interest in everything aboi.-t him,and his
intelligence was up to the normal standard for his age.
The arc -light had a powerful excito- m.ot,or influence upon
the child:fcr it always stimulated him to freely move
his limbs,and cry with. enioyment,and,if the light was
allowed to play over the bladder, it invariblay caused
prompt voiding ofurine.It is necessary,however,to
state that at the sabre tine the case was given very
thorough anti- r,ad:hitie treatment,by means of liberal
diet and other reme Áies;but this apparently was not
effectual until supplemented by the application of the
arc -light and the X -rays.
For bad hospital cases the treatment by the X -rays
or other forms of light,in skilled hands should prove
of distinct value;and,in the summer or sunny days,th.e
exposure of the whole body to the. action of the sun's
rays,r .sled through. coloured glass,may also become a
recognised. form of treatment in certain cases of
rickets .Light is a wrest stimulus to growth and nutriti on; a.nd it is a well -known fact that light which is
chemically active causes dilatation of the capillaries,
and imparts a stinulusto the whole living organism,
and for this reason ought to influence for good the
retardation of development that has occurred in rickets.
But,whenever possible, "sun baths" ought to be preferred
to treatment by any artificial light in closed chambers,
and their salutary effect increased by giving the
patient,at the sane time,an abundance of fresh. air;
whenever possible,out of doors.

DRUGS.
In discussing the treatment of rickets by means of
drugs, it is assumed that the case is being fed on an
appropriate diet ,and that the general hygienic appointments have received due attention.The greater part of
the battle against the disease must be fought by measures introduced to ensure adequate treatment by the
promotion of the child's nutrition with good food,
fresh air, and a healthy environment .In any attempt made
to obtain the best and most permanent results,drugs,
though they afford valuable aid, should opl.y be used as
auxiliaries to better and more effective methods.
Nevertheless, there are various indications in the course
of the disease for the use of certain drugs,which are
prescribed so constantly that a few medicines,- notably
phosphorus and cod -liver oil,- have become regarded as
almost specific remedies in the treatment of rachìtis.
conThe treatment with drugs may be conveniently
headings:
following
the
sidered under
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I. The Castro- intestinal tract.
(a) The elimination of toxic products.
(b) The reparation of the disestive tract, and
the stiyul ation of its functions.
II. The building up of the pneral nutrition, and
the restoration of nervous tone and

stability.
Anaemia.
Constipation.
Builders and reconstructors of the tissues
of the body,especially of bone and
the nervous system.
(d) The increase of muscular power.
III. The various concurrent disorders,and the complications during the course of the
disease.
(a)
(b)
(c)

I ..7

C. ASTRO- T21us"rTTTaRAC'T
TOXIC 27aL Tr.TS.
Op
flTAm O1
(a) 1
If rickets is due to a toxic absorption from
the intestinal tract,the earliest treatment by means
of drugs must be directed. towards cleansing and clearing
to
the canal of poisonous products,anci. at the same 'time
of
production
further
check,as far as possible,any
toxins and fermenting gases by the administration of
antiseptic remedies.
The safest drug for this purpose is undoubtedly
castor-oil,given in one large dose,i. f required to act
speedily,or,for mild and continuous treatment,f.ra.ctional
value may be enhanced
doses deveral times a day;and
by combining with it some antiseptic, - such as
salicylate of soda,boric acic3,or resorcin.Some writers
of
fecommend a morning dose of twenty br thirty drops
the
castor -oil tiß be given for several days,until
motions show signs of improvemen.t.In the diarrhoea of
undigesrickets, if the motions contain much slime,wi th
and acid, five
ted. matter,and are extremely offensive
syrup
minims of castor- oilL,combined with tincture or
decomposing
out
clears
daily
of rhubarb - given thrice
matter,and acts as an astringent.
A similar effect may be obtained by giving small
a day.
doses of calomel (gr.1/10 - 1/6) Several times
the
stirulate
may
is also of servioe;it
G
eyc,powder
children,
frequently
liver and blood-making glands;and
influence,
even when not syphilitic,improve under its
and gain weight and colour.
with
After a time, the aperient may be dispended
antiseptics
or only given occasionally, and intestinal
the fresh
taken until fermentation has been checked and time the
present
production of poisons prevented.At the
they are not
list of these remedies is considerable,but
seldom free
use
their
always satisfactory in action,and
writer is of the
from danger.For DÌelonged use the to be obtained from
opinion that better results ought
by feeding pith butter the use of lactic acid obtained
ferment ,than
milk, or milk prepared with I,actobacilline
by dependence upon chemical disinfectants.
quickly
Naphthalin is a powerful antiseptic,and
is
urine;it
and
stools
rickets
lessens the factor of the
Money,who describes
Angel
by
recommended
highly
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as the great slime -producer of vesical and colonic
membrane, the chief parent of stinking stools and foul
urine.Ple prescribes naphthalin in cachets two grains
each year of the
or thrice
daily,to alleviate the path to recovery while dietetic
errors are being rectified.The taste and odour of this
drug are very unpleasant,but can he disguised by
dispensing with oil of bergamot and infusion of chamomile (naphthalin gr. i; of .bergamot.m.ss;infus.anthemidis
3ii).
Naphthalin
gr v
Mucil .Acaciae
3i.

for

i ffant's life,twice

.

01.Bergamot.
Infus.Anthemidis ad

.

sii.

31 t. d. s.

Or
Naphthalin
gr.i.
01. Bergamot
mess.
Sacchar.Alb .... ad
gr.vii.
Mitte pulv.x in charta cerata.
Buly. i, omne iii horis
Good results may be obtained from the mixture of
free chlorine as - so highly praised by Burney Yeo in
the treatment of enteric fever;but it is not a palatable
renedy for use with young children.
Urotropin is a valuable drug for the correction of
the putrefactive intestinal processes common in rickets.
Under its influence,indicanuria is diminished or removed,
and a general improvement established in the patient's
condition.
If diarrhoea is excessive with offensive stools,
salicvlate of bismuth,combined with benzonaphthol,
salol,carbolic acid or res orein,are appropriate remedies.
Grey powder can be usefully combined with an
antiseptic and small doses of Dover's powder, if peristalsis is excessive.This combination may prove very
effective in cases of lienteric diarrhoea when the
food passes rapidly through the intestines,immediately
it is taken,without any attempt being made to digest it.
As far as possible,it is advisable to have these remedies dispensed without any mucilgge,as this excipient is
liable to increase the tendency to fermentation.
In cases where vomiting; complicates the diarrhoea,
ivaiaçol,creosote,and creosotal, may be given a trial;
and the last -named may prove very effective if catarrh
of the bronchi or lungs is also present.In stubborn
cases the effect of these remedies may be assisted by
lavage of the stomach and the lower bowel or colon.
(b) REP ARATION OF TEE DIGESTI ?T1 TRACT AND STIMULATION
OF ITS FUNCTIONS.
appetite in rickets is poor,capricious,and
often excessive - owing to the presence of gastric
catarrh,fermentation,and hyperacidity.The dyspepsias of
rickets are frequently due to excess of acid in the
stomach;and it is often necessary to neutralise the free
acid by the administration of alkalies before meals,
and in ;Severe cases between meals also.
For this purose alkaline mixtures may be given,
containing bics.rbonate of èioda, carbonate of magnesia,
of chloroform,
aromatic spirits of ammonia,with
irritation,
gastric
is
or some carmin&tive;and.,if there
If a
added.
some preparation of bismuth may also be
used
be
sweetening agent is required,glycerine should
.

lhe

spirits
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in preference to sugar or syrups.
as gentian and
Later, the vegetable bitters,sucli
vomica if the
nux
with
ca.lumba,nay be added,together
feebJ e.
on.
digesti
appetite is impaired and the
powder,tincture,or
of
Rhubarb, - in the form
virtue of its
infusion,- is a valuable remedy;and,by
to an excetendency
astringent action,it corrects the
ssive secretion of mucus.
of hydroc1ioric
If there is a deficient 'secretion
act as
acid,sodium chloride or ammonium chloride will
favourable
a
stimulants ;the former drug seems to exert
wei *ht,and
body
of
the
increase
assisting
in
influence
children.
should always be given freely to rickety
So soon as the gastric catarrh has been corrected,
secretremedies stimulating the stomach and promoting
be combined with
ion are more serviceable;and they may
Various
digestives such as pepsin or takato diastase.
or function
organ
the
according
varied
combinations,requiring a+., nro ation, e may be given a trial. Dilute
(m.xx
drochl_oriç cid(![.i - iii),itb.licuor.pep,inae
nitrohydroebkoric
or
acid
- 3ss) tor dilute phosphoric
m.xv - xx), may be
acid with liquor euonvmin.et pepsin,
vomica or
nux
with
given alone or in combination
bark, or
strychnine and vegetable bittersilPeruvian
effect of
tonic
the
zuinine may be added to increase
effective
more
made
be
may
the mixture;a.nd their action
laxative,
tonic
a
with
and beneficial by combining them
such as the aromc tic s rtà f cascara.
Aubrey Husband Aged .Press 8c Circ ,1903) obtained
five -grain doses of
very good results from the use of rickets
with dyspepsia
of
Lactox;eptirí in the treatment
aged respectively
and diarrhoea.He quotes two cases,- were
doing badly;
two and three years,- both of which
been
in five -grain doses had
but,after Lacttbpeptine
that
hope
meals (in the
given three times a day afterdigestible),both
children
make the food more
it would
be part be
made rapid improvement.The good results may of
the meals
regulation
ascribed to the supervision andwriter
has occasionally
and habits of the children.The
the convalescent
in
results
good
used Lacto,peptine with
diarrhoea.
infantile
stage fallowing prolongeddistressing symptom, i t may be
If flatulence is acontaining resorcin or carbolic
relieved by a mixture
?and the compound tincture
acid, combined with strychnine.r
an alkaline mixture
of cardomoms,- though frequently
aromatic spirits
with
composed of bicarbonateof soda a portion
a soda of ammonia and aniseed- water,or to relieve ofdiscomfort.
mint tabloid,will be sufficient

II.

TPE BUILDING UP OF THE GF ?ERAL
NUTRI T ION OF THE BODY, MD THE
RESTORATION OF NERVOUS TOI.TE
AND

STABILITY.

(a) AN,E r_A
a symptom
The anaemia of rickets,- so early
very intractable;and
of this gave disorder,- may byDeove
attention to the
strict
combated
it must be largely
an adequate amount of proteid.
diet,which should contain
-door life,in order
The patient must also lead an out
may be
air and sunlight
that an abundance of fresh
of animal_ bróths,
obtained.The addition to the foodprepared)
,Viro ,or
(freshly
nice
meat,raw
Peptones
-marrow (glycerin.a.ted
some other preparation of bone
alone be sufficient to

extracts) ,or

haema.togen,may
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effect a cure.
If constipation is also present, this mist first be
corrected before an hope of curing thr anaemia can be
entertainned.In some cases small doses of grp powder
act in a very favourable rna.nner,and. stimulate the
blood -glands to produce a better quality of blood,
with a greaser percentage of haemoglobin.
All caswal conditions must be treated and corrected
before the employment of haertatinic remed.ies.It is
useless to give iron or other tonics,unless the gastric
catarrh and other troubles of the dige =tine tract have
been set in order .If catarrh of the stomach is present,
iron will be badly borne;but, if the anaemia is due to
a general condition of manutrition,on.e of these preparations will im)rove the entire tone of the system,and
the stomachic disorder at the same time.Infants who
have suffered. from chronic diarrhoea often tolerate
iron badly,and great care must accordingly be exercised
in its use;a mild preparation should be selected,and the
initial doses should_ be small.
In cases of gastric irritability, the rentonate of
i_ron.with or without manganese,- the liajucr ferri
tus,the saccharated carbonate or the ammoniated
dial
citrate of iron - al preferably flavoured with
glycerine - are usually wrre11 homeland bring about
improvement.
The syrux of the iod.ide oÎ iron is well tolerated,
even by young infants;and it may -be combiners with the
co nand s run of the
P '.hosphites or the glycerois specially indicated when there is
p .osp
glandular enlargement;and the iodine,which is set free
from the iron,often acts as an antifernientative in the
stemach.The dose is about one minim. for each month of
the infant's age,up to about ten drops as a maximum,
dose,given thrice daily after food.
Cheadle does not approve of the use of iodide of
iron in the treE tment of a disease of degraded nutrition
to produce purpura and
like rickets;it has been k:nc
great debeility,and he considers that it may prove
harmful from its depressing and blood- deteriorating
qualities.
A combination of th roid extract and. iron is useful
in cases of extreme anaemia with enlargement of the
spleen:
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,tes. 't
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gr.ss.
gr.iii.

Ext.Thyroid.
Ferri.

Carb.Saccr..

..,

Ft.puly.
Sig.- Ter in die.
G. Carpenter (Bri t.Jour.Childn.Dis ,Vol i,p .301)
highly praises an organic preparation of Iron Viel.lin
(Oviferrin) ,which acts very rapidly upon the blood,4nd
also upon the subjective and objective symptoms.In a
case of rickets (aged Ine and a half years) with
anaemia. and enlarged spleen,on drachm doses given
thrice daily, the haemoglobin rose from 50 to 80 per
cent i_n four weeks .In. two other cases of rickets, the
haemoglobin rose rapidly in a few weeks ender treatment
with this ferruginous pre ration.
0yi_vitellin has distinct advantages over inorganic
a rapid
and other preparations of iron;i.t produces
obin,
haemog
increase of the red corpuscles and of the
.

.

.
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improves the appetite, does not disturb dipestion,a.nd
does not give rise to constipation.It has a good effect
upon the general condition of the body.It is almost
tasteless,it is palatable,ard is well borne,even in
large doses,by children.
The effect of the preparAtt.ions of iron may often
be considerably enhanced by the addition of small doses
of arsenic or strychnine.
Arsenic a:-pears to be of especial value in cases
of slow convalescence,ot those with glandular enlargement ;and it also acts as a powerful bervire tonic. It
has beenrecommended by Louis Starr (Diseases of the
Digestive Organs) to check uncontrollable vomiting; of
chronic gastric catarrh.He prescribes half a minim of
the liquor arsenical is,witr. alkalies and aromatics,
thrice daily to a child of three months.If there is
enlargement of the spleen and of the lymphatic glands,
a.rsenic,given three times daily in small doses of
Fowler's solution (m.4 - i),may cause great improvement.
Children often bear arsenic better than adults;but its
use must
/ be discontinued,if toxic symptoms,- such
as conjunctivitis,oddema of the eyelids,or gastric
catarrh,- make their appearance .The liquor arseni cal is
is the most useful preparation;but the arsenic nay be
given,if preferred,as Levico Water.
(b) CONSTIPATION.
--.
consti.patiion of rickets is largely due to
the general feebleness of the muscular layers of the
intestines, and the atony of the abdominal walls It
should be treated to a Treat extent by alteration of
the diet,and by improving the general health and condition_ of the rickety child.As far as possible,drastic
purgatives should be avoided,and resort mainly had to
tonic laxatives,- such as cascara suitably combined,
when necessary,with aloin,belladonna,and strychnine.
For the relief oTchroni c con i pati on Cheadle
recommends the use,ofer a prolonged period,of a mixture
of salines with cascara,keeping the motions fluid for
some little time.He gives five to ten grains of carbonate
of magIlesi or ,0hós hate of soda twice daily,to which
may be added,if required, cascará,be _l=adoonnna,and st Tchnia.Ma.sage and electricity,if correctly applied.,assist
greatly the action of drugs in the cure of chronic
atonic constipation.
If associated with anaemia,suipte of magnesia
and iron, or the syrup of the iodide of iron,together
with the admknistration of some form of beefjuice,
will cure the constipation and other symptoms. The
constipation of rachitis is often very slow to respond
to tre&tment;and drugs may have to be given over a
prolonged peeiod,a.nd the diet modified in all its
constituents .The constipation must always be regarded as
a symptom of the atonic candition of the muscular system,a'S well as general a nalnutrition;an1. the early
treatment should be directed towards improving the
asthenia before attempt&ng any permanent cure of the
digestive disorders produced by the rach_itic disease.
(c) BUILDERS AVD RECONSTHUCTORS OF TEE TISSUES OF THE
BODY,
,SPE CIAI,LY OF TIM BOND; AND 1g4_,RVOUS SYSTEM. are
In rick:ets,the ravao-es o. the disease
principally observed in the osseous and nervous system;
the
and, in prescribing drugs for the inf rovement of
necessary
be
may
general nutrition,special remedies

the

.

,

.
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the repair and reconstruction of these more damaged
parts.
Lme is a constituent of bone;and fats,phosphorus,
I,
and lecithin are found in the nervous elements:these
are the remedies that naturally suggest themselves for
the repair of these wasted and disorganised tissues.
Theoretically,lime is given to provide a supply of
calcium to renew the waste,and assist in the formation
of new bonel it has been largely used in the treatment
of rickets in the dope that it would replace the
deficiency of this important element in the decalcified
osseous tissues.ftìmest all the calcium in the human
body is deposited in the bones.The rickety- child is
probably receiving an ample supply of calcium,but it is
unable to make use of it :fcr,assuming that a patient
has been fed on cow's milk,this fluid contains more
calcium than human milk,- so that the system is receiving a greater amount than lit can efficiently deal with,
and the excess is eliminated in the faeces and urine.
Jacobi considers that,so long as the food contains
plenty of calcium and phosphoric acid, there is no
indication for introducing it in the form of medicine.
Good and well -cooked oatmeal porridge,for this reason.
is a valuable food in rickets.
It is possible that some of the beneficial action
of calcium,when eaployed as the phosphate,is due to
its action as an antacid:for it is split up in the
stomach into free phosphoric acid and lime,whi ch
neutralises the acids present in this organ.
According to Stoel tzner. the use of calcium especially the chloride - increases the irritability of
nervous tissues,and therefore its use is contraindicated in rickets,- particularly when complications,such
as laryngismus,are present.
At one time lime -water etas largely used in the
treatment of rickets;it is quite ineffective as a
therapeutic agent,and the caicium,if it is to be assiimileted by the system,ought to be prescribed in the form
of the phosphate.
The salts of calcium are largely used as tonic
remedies;but the good results obtained cannot,however,
be ascribed to the calcium,but rather to its effective
combination with other drugs.Calciurh is usually
prescribed in the form of the phosphate,hypophosphite,
lactophosphate,or clycerophosphate;and to the calcium
base are usually added those of sodium and magnesium.
Not infrequently the value of the preparation is
increased by small doses of iron,quinine,and strychnia.
GoodZart expresses a preference for the syrup of
iron and calcium lactoph.osprate,though some writers
consider the preparation valueless in rickets.
The writer finds that a combination of the com ound
with the syrup of calcium
ávrup of DiLDekivacte of
lactophospbate,flavoured with syrup of orange,makes a
palatable preparation readily taken by children; it
improves the appetite in cases of rickets ,and hastens
the convalescence of acute diseases.Other cases do
better with a stronger preparation compounded from the
syrups,,ancl used in varying proportions - viz.:
syrup ferri phos.co.,syrup hypophos.co.,and syrup
ferri phos c quinia et strychnia,- aä. syn. -syrup
t'or

of

tripe

,

.

triplex.
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If

a special nervine tonic is required, the Easton's
syrup can be replaced by the compound syrupp of the
glycerophosphates,wh.ich are
en better assimi a ted;
and,if anaemia is a marked symptom,alyicerinated
extract of bone -marrow may 13e added to the mixture.
The treatment of rickets with the phosphate of
cal cium would seem particularly applicable after the
development of the bone lesions;it is scarcely necessary to emphasize the need for treating rickets,if seen
in its earlier staöes,in as thorough a manner as
rossible,iri order to prevent the development
of the
skeletal changes .
The value of calcium and the compound syrup of
phosphates and hypophosphites is much increased by the
simulataneous administration of cod-liver oil;and
these remedies are often combined in a siñ7le prescription.Cod -liver oil is to be recommended principally as
a fat food;but,by reason of the presence of certain
animal extracts,- which are supposed by some to give it
special therapeutic virtues,- it is also classed as a

drug.

It is impovtÁ

to give only small quantities of
oil at the beginning of its exhibition especially to young infants,who,if under one year of
age, tolerate it badly.Usually the initial dose should
be from five to twenty drops a.nd the stools should be
daily inspected for its presence,and,if this is noted,
cod -liver

;

there should be a reduction of the dose or the discontinuance of the drug for a time .Rickety children are
only too frequently drenched with cod -liver oil. and
Parrish's Chemical Food,which they can only imperfectly
assimilate,- with t1-e result teat the stomach is still
further disordered,and progress towards recovery indefinitely delayed.The oil should never be given is there
is any evidence of gastric disturbance.
Cod -liver oil may be given plain or in an emulsiion
with lime -water and milk- sugar,or flavoured with' some
aromatic water or wine.In some cases a single dose at
bedtime causes less discomfort than frequent doses
during the day.It may be better borne,if given with a
few drops of ether or alcohol ;the presence of the
ether causes a stimulation of the movements of the
stomach, the expulsion of the oil into the duodenum is
facilitated,ancl to some extent it also prevents unpleasant eructations.The oil may be more readily absorbed
of given in the form of an emulsion,which should always
be freshly prepared,and not prescribed in the form of
the proprietary article, even though some auch preparations are quite reliable and of considerable value.The
yolk of an egg and brandy are added to some emulsions,
the same being of consideran_l.e tk ility in the treatment
of rickets.
The administration of cod -liver oil with a
extract is a combination which is readily assimilated,
andis both a fatty and a carbohydrate food.This combination is also often prescribed with the addition of

the hvpophosphites of sodium,ma.gnesium,and calcium,
reque13.iaer ai]. is
with ron, cuTnine, or cr
Te. Coclfree
to
administer
which
ntly made the vehicle in
Phosph
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An example of the combination of oil with various
other remedies is the Mistura Rachitis of the Edinburgh
Chisdren's Hos1i
Each drachm contains
01. Morrhuae,
Syrup Cal cis Lactophos
Arl. Calcis,
áá m.xviii.
Sod.Hypophos.
gr.i.
Muoiiaginis
m.viii.
01. Cassiae
m. 1/9.
In the case of weakly infants when the oil is
badly divested,it may be administered by inunction;it
is absorbed to some extent through the skin, and its
presence can later be detected in the stools.There is
often considerable improvement in the nutrition of
infants treated by this method.
Cod -liver oil is ofy considerable value in the
treatment of the respiratory disorders of rickets,which
improve more rapidly of this drug is empllyed than with
routine cough mixturee;it also helps to increase the
powers of resistance of an infant against disease,and
thus minimises the risk of infection from tuberculosis.
In the treatment of rachitis F. Carbonel y Soles
(Arch.de Gili.Obstet.y Ped.,1903,Vol.xvi,No.18,p.401)
makes use of the antiseptic action of crepsote,and
combines it with cod -liver oil.The creosote prevents
fermentati on,and promotes the nutrition of the tissues;
with or without cod -liver oil,it is a valuable remedy
for the treatment of chronic intestinal catarrh - so
common a disorder in rickets.The same author usually
employs guaia.col or tannate of creosote for patients
sufferin' from chronic diarrhoea.If the age of the
patient,hot weather,or severe diarrhoea contraindicate
the use of cod -liver oil with creosote,he advises the
use of creosote tannate in daily doses of one to five
centigram.s,combined with the elixir of pemin or
211ycerophophate of sodium in syrup and water. This
stimulates -CI-re appetite, renders the stools less of. fen sive,and increases the weight of the body in a few
weeks.The urine should be watch.ed;and lesions of the
kidney contraindicate its use.This writer finds an
emulsion of cost -liver oil, combine 3 with ,veto Zosoha,to
ophosp,háte of calcium,a valuable remedy in
or
athrepsia and rickets.
Extr..et of Malt and Ma1tirie.- These preparations
are frequently employed in the treatment of rickets,
generally in conjunction with cod -liver oil .1'he it chief
value lies in the presence of a diastatic ferment;they
must be retarded largely as foods which are readily
absorbed by the stomach and intestines .Some of the
preparations of malt contain a small percentage of
alcohol,which is added as a preservative,and also to
thin the thick and viscous fluid.
The use of extracts of malt is contraindicated if
there is _l ready an excess of starch or sugar in the
food;but,in cases of malnutrition - especially when
there is an inability to digest carbohydrates - they
may be of considerable service t'°°ugh, in the majority
extract
of in, taïices,it is advisable to add the maltdextrinised
a
as
it
give
direct to the starch food,ard
being finally
gruel of food,the maltose thus formed
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absorbed by the tissues as dextrose.It is an excellent
vehicle for the administration of }iypophosl-hites,gIya rophosphates, or cod -liver oil, and, if necessary, such antiseptic remedies as creosote.
Mitchinson (Patent Foods and Rateat Medicines,p.
17) considers that the malt- extracts are valued too
highly as remedial,both by the medical profession and
the public.He points out that,unleso the diastatic
action is required,equally good results c-,n be obtained from the use of honey;and that, on account of the care
involved in the preparation of the malt- extracts in
order to prevent the destruction of the diastatic
ferment,its cost is out of proportion to its true value
as a food,- one pound of malt- extract costing three
shillings,whereas a pound of honey only costs nine pence,and is the better source of sugar of the two.
Phosphorus.- This drug was first used in the
treatment of rickets by Trousseau,who prescribed it as
phosphorated butter.It is also used by Hahnemann.It is
very highly praised by Kassowitz,- especially for the
cases with craniotahes,- and he wards the drug as a
specific remedy for the treatment of rickets.He states
that it hastens the closure of the anterior fontanelle,
cures craniotabes,prevents laryngismus,and brings about
a rapid cure.Tacobi confirms Kassowitz's conelusions,
and finds the drug of especial value in cases with
craniotabes;lle has also seen gueät benefit from its
use in acute rachitis with epiphysitis,general feebleness, diarrhoea,,nd symptoms of scurvy.
Its therap etical value in rickets is largely
based upon the fact that fractures of the bones heal
mora rapi dly, and better callus is formed, if phosphorus
in minute doses is administered during; the progress of
reparation,than without the aid of the drug.This was
experimentally proved by Wegner,who fractured the bones
of animals,and then fed them for a time on minute doses
of phosphorus.
It is extensively employed by the continental
physicians,who obtain good results from the use of the
drug and are enthusiastic in its praiso;i# is also
used to some extent in England,where,however,greater
reliance is placed upon dietetic and hygienic remedies,
and the drug is not fegarded with equal favour by all
authro ri ties .Phosphorus often enhances the value of
cod -liver oil in cases of rickets.It must not be rased
if there is any derangement of the stomach,especially
of a catarrhal nature;and,as this is of frequent
occurrence in rickets, the drug should be kept in reserve
for severe and intractable cases.Phosphorus should be
regarded chiefly as a bone- repairer,a promoter and
hastener of new growth,and as a nervine tonic.It is of
especial service in the treatment of laryngismus,when
it acts quickly and in a similar manner to arsenic.
In the case of children, the initial dose of phosphorus should be sma11,1 /600 to 1/200 of a grain,pro
dosi,for a child of from one to five years of age,a glraii.n.
of
though. some authorities give as much as 1/i20
daily,wh.ich
The average dose is 1/200 of a gain thrice
producing any
has been given for several months without
dissolved in oil;
unpleasant results.It can be given
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this vehicle can also be used as the flavouring ment,
as in the case of almond- oil,or as a nutrient when the
phosphorus is dissolved in lipanin or cod -liver oil.
The mixture can be made more palatable by the addition
of oil of lemons:

A

Phosphor.
01. Limonis

gr.ss.
m.ii.
3iii.

Lipanin

(Vel 01 .Morrhua.e )
Sig. - Half a teaspoonful twice daily,
after meals,for a child of two
years of age.
Illustrative Cases.- The following cases show the
value of the adrinistration of phosphorus when there
are special indications for its use:
Erase1.- F. F.,a child of well -to -do parents,
suffered from repeated attacks of bronchitis.He was
two years of age.There was a typical rickety head,
.

widely -open anterior fontanelle,beaded ribs,enlarged
epiphyses of wrist and ankles,and very deformed tibiae.
He was always getting bronchitis.He was put on an appropriate diet, together with cod -liver oil .Under
chloroform the legs were straightened,and splints
applied for a period of three montbs.Nine months later
he was again seen, and the deformities were as bad as
ever.The surgical treatment was repeated,and he was
ordered phosphorus,gr.1 /200 in one - drachm doses of
cod -liver oil,thrice daily.The splints were removed in
three months,When last seen Dime months later, the
tibiae were perfectly straight,and there appeared to
have been no recurrence of the deformity.
2.- S. N.,a child aged six years,had a
double osteotomy of the tibiae performed.Both wounds
healed perfectly without suppuration,but the tibiae
refused to unite.The ends were rubbed together,but still
union failed to take place.The child was then -ß+át on
glycerophosphate of lime and cod -liver oil,and in
three weeks the legs were put up in plaster of Paris
splints.When these were removed,at the end of a month,
it was found that firm union had resulted.
Holt bas been linable to satisfy himself,after
several years of trial,that in a great majority of
cases phosphorus had any decided influence on the
disease,though he agrees. with certain continental
authorities that the best results are seen in the
early cases - especially where there is craniotabes and
marked nervous symptoms.
Cheadle has never found it necessary to use phosphorus in the treatment of rickets,as he has found
strict attention to the diet and hygiene usually
amply sufficient to effect a cltre;and Henoch,Monti,
and Heubner all appear to distrust the treatment of
rickets with phosphorus.
ikdele (Riv.di Clin.Ped.,Jan.14;Brit.Jour .Chll.dn.
Dis ,Vol. i,1.285) has reported six cases in which
improvement followed the use of phosphorus and. he
believes that it acts by neutralising the toxic products of the intestinal tract which have infected the
rickets.
osseous and nervous systems and thus produced

Case

.

;
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After a month's treatment, there was great improvement
in the hardening of the bones,the eruption of teeth,and
the ability to walk ;and the conditions of laryngeal
spasm,hyperaesthesia,and instability were greatly
alleviated.He gives 1/200 gr.,in almond- or cod -liver
oil,twice a day.
Concetti Allg.Wien.Med.Zeit.,Jan.27,1903) holds
that more care should be exercised in the ereparation
of phosphorus mixtures for use with rachitic children.
If badly compotinded,the phosphorus and the oil do not
mix thoroughly,and there is a want of uniformity in
the amount of the dose taken.Failure to shake the
bottle,when only the last few doses remain therein,mayt
leave a concentrated amount of phosphorus at the bottom,
which may cause gastric disturbances,fatty degeneration
of the liver,or even death.He advises a solution of
phosphorus in oil prepared as follows: A small quantity
bf phosphorus is dissolved in ether,and mixed thoroughly
with almond- oil to this is added cod -liver oil ,and the
mixture is put on a water -bath and kept at a warm
temperature.By this mans the phosphorus is entirely
dissolved,and the ether eliniinated.He recommends a
proportion of 1 c.c.of phosphorus to 100 grm.of cod liver oil ;the solution should be kept in small airtight bottles,and. must be thoroughly shaken before
administration.The dose given is 1, `0 centigram morning
and evening,before meals in a teaspoonful of oil (Riv.
cii Clin.Ped.,Jan.1903,p.24) .He does not believe that
the beneficial effect of the treatment is due to the
hygienic measures adopted at the same tire:: ftr, in
dispensary work,where the results of the phosphorus
treatment can be hest observed,the hygienic measures
which are recommended to the mothers do not amount to
much and also work slowly,while phosphorus produces
very rapid resultsHe strongly urges the use of this
method of treatment in rachitis,and thinks that its
efficacy cannot be disputed.
P. W. yathan's experiments do not support Concetti_'s
enthusiasm and advocacy for the claims of phosphorus
in the treatment of rickets .He treated 477 cases of
rickets for a period of orc month: of these 150 were
treated with phosph.or-us, 50 were given cod -liver oil,
150 received, calcium phosphate with sodium chloride,
and 127 received no medicine - all oases being; kept on
a uniform modified milk- diet.The percentage of improvement varied - beinv somewhat higher without medication,
and lowest with the exhibition of phosphorus.
The treatment of this disease with so dangerous a
.ehosnhoras is not withour risk ;and cases have
drug
been
recorded,in which death from phosphorus have
poisoning has taken place;r?ebelthan,for instance has
(

:

of two
reported the death of a well -developed child
of the drug in

years,after taking only 3 millig:rammes
the course of sixty hours.
H. Leo also reports two cases of rach.itis,treated
in
with phosphorus , ñT4 nt with toxin avrmton ;the dose takeach case had been 1 mill igrarrire daily - one child.
months.
for fifteen days and the otherr for sixwasa
ing
found.
degeneration
In both cases widespread fatty

it
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Our author does not consider

(Jahr.f.Kinderh.,Vol.l.iv,
has been offered of
proof
conclusive
that
any
1901)
the specific action of phosphorus in rickets.
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Ungar criticises these cases,and is doubtful if
the phosphorus was the true cause of death.He finds
the drug a valuable remedy,and gives 1/20 cr.da.ily
dissolved in almond- or olive- oil.The dxug,in his opinion, is esyebt ally valuable for arresting the laryngismus of rickets.
Several writers report faaourably upon the resllts
obtained with Protylin and Fersan,which are preparations
of phosphorus combined with albumin.
M. v. Bilgorajski (Wien.kiin.Rund. ,1904,lTos .11 &
12) strongly recommends the use of Protylin,which is
well borne and can 're given in milk or soup .it is also
made up with. iron or other combinations of medicaments,
and is an almost odourless and tasteless preparation.
He has riven it in thirty cases ,adults and children, and
advises its use in rickets,scrofula,and osseous affections ;ar_,d, if combined with iron, it is a valuable remedy
in marked anaemia.He gets better results with iron and
bromid.es,when they are used combined with protyi ìn,
than when these drugs are used alone.
It is well known that the mineral elements which
take part in the processes of nutrition are not absorbed,- so that,in the majority of instances,when introduced into the syrstezm, they only throw useless work on an
organism that is unable to assimilate therm or derive
benefit from their use.Therefore,owing to this ina.ssirilibility of the phosphates,- so largely used in the
treatment of rickets,- has proved unsatisfactory and
almost useless :for they only lead to an increase of
waste products,whick throws extra work upon a feeble
digestion and a system debilitated by disease.
It has been shown by Bunge that ,unless the mineral
matters are converted into an organic form by being
elaborated by the living or ;an.ism, they cannot be assimilated or utilised in the human body.
Many at tempts have been made to produce &atu.ral
phosptes,by extracting them from ve;etables,milk,or
animal matter.One of these vegetable organic phosphates
is named Phytin.This is a new natural organic phosphor us,and is prepared from the seeds of plants .It is
manufactured by the Society of Chemical Industry in
Bas] e,who claim that it contains 22.8 per cent.of
phosphorus in a completely assimilable and non-poisonous form.It is described as an acid. calcium and magnesium double salt of the new phosphorus principle discovered in plans,which is stored up as a phosphorus
reserve substance,in all seeds,tubers,and rhizomes.
Phytin therefore contains organic phosphorus as it
naturally occurs in food,and should be easily assimilated by the body,and increase tissue metabolism.
Lecithin only contains 3.84 per cent.of phosphor us,ma.inly as glycerophhsphat &c acid;but it is combined
with ° tot, c Masse chlorire or netctwine, and further
contains no mineral bases,- such as lime or magnesia, and with these disadvantages should prove less useful
than an organic compound such. as Phytin.It is also
very costly to produce,and this prevents its use to
any very great extent in medical. practice.
GiTbert and Posternak shoe, that Phytin heightens
metabolic changes,promotes the nutrition of cells and
tissues,improves the appetite and the state of the
blood,and increases the body weight.
..
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Fortósan is a neutral soluble preparation of
Phytin combined with milk- sugar,ar_d is recommended for
children under two years of age.It has a similar therapeutic action to Plytin:for it increases the appetite,
and stimulates the growth and nutrition of the tissues.
Fortosan should prove a valuable phosphorus combination
to employ in the treatment of rickets,and,being soluble,
can be given in the milk or food of the infant .It is
also an inexpensive remedy - a box of forty tablets
costing about one shilling and. sixpence.
The ,g1Téeróphóspha,tes are now largely used in
general medicine - their special indications being
neurasth .enia,anaemia,rickets,and diseases of debility
and malnutrition.Glyverophosphoric acid,being bibasic,
forms acid and neutral salts - the acid glycerophosphates alone being used when given by the mouth,the
neutral salts being reserved for hypodermic medication.
The acid glycerophosphates are amorphous,hygroscopic,
very stable,and are readily soluble in water.
The glycerophosphates possess marked advantages
over many of the other phosphorus remedies;their
chemical composition is definite,th.ey provide - like
neutral phosphates - phosphorus in an organic and
easily assimilable form,and they are readily absorbed
into the tissues .They may be regarded as true builders
of cell tissue,and their tonic and stimulant action is
specially directed towards the osseous and nervous
systems.During their administration the acidity of the
urine is slightly increased,but the urinary phosphates
remain stationary - showing that the glycerophosphates
are absorbed by the organism.The acid glycerophosphates
have a marked cholagogue action, and favourably influence
cases of dyspepsia with hyperacidity and defective
action of the hepatic functions.These acid salts prove
of great value in all nutritive disorders,usually
associated with a drain of mineral matter from the
system,which call for treatment with some form of
phosphates;or in diseases,such as rickets,in which, in
addition to the loss of mineral matter, there is an
increased elimination of phosphates.The mineral constituent most deficient in rickets is calcium,and the
glycerophosphate of lime is therefore specially indicated;and,if there is marked anaemia,the glycerophosphate
of iron may be given in combination with the calcium
salt.
In general practice,a combination of several of
the
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is usually prescribed;a

formula in common use,suggested by Professor Robin,is
the glycerophosphatesAf lime,soda,potash,magnesia,and
iron,with small quantities of tincture ignatia amara,
and the tincture of kola.If flavoured with syrup of
cherries,this makes a very palatable preparation,and is
readily taken by children.The acid glycerophosphates
are a valua17. e addition to the drugs employed in the
treatment of rickets,and ought in a large measure to
replace free phosphorus,whi. ch is an unstable preparation,and has the great disadvantage of being more toxic
in its action,and,if used for any length of time,is apt
to become an irritant of the alimentary canal,and cause
disorder or even fatty degeneration of the liver.
There is little doubt but that free phosphorus is
a valuable remedy,and that striking results have been
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obtained from its use in rickets.It is,however,not
advisable to employ it in a routine manner in all cases,
but,in rickets with severe bony deformity resisting
treatment or relapsing after proper correction by
surgical operation or in cases of persistent larynFisrnus
not responding to ordinary remedies,phosphorus should
always be given a trial.
The restoration and invigoration of the nervous
system can be assisted by the administration of_
and stimulating cirugs acting upon the nerve elements,such. as arsenic,phosphorus,and strychnine,- or by the
administration of remedies containing the cbendcal
constituents present in the brain and spinal cord, of
which the various glycerophosphates and lecithin are
notable examples - these last -named. drugs being true
reconstituents and foods to the Marious wasted and
byperexcitable cells and tissues.A combination of both
these classes of nervine remedies is often advisable,
and together they may Five better results and bring
about a more rapid improvement .%%
Strvcbnine,in the form of liquor strychninae or
tincture of nux vomica,may be slowly added to the acid
or alkaline mixtures that may be used to correct the
disorders of the digestive tract,and help to stimulate
and promote healthy secretion.In the later stages,some
form of strychnine may enhance the slower effects of
the compound glycerophosphates.
First introduced into practice by Professor Robin
of Paris, the glycerophosphates were show to possess a
distinct action upon the nutrition of the nerves;and
their use is indicated in all cases showing enfeeblement of nerve power.Physioiocdcally,their action is to
accelerate nitrogenous metabolism,with the rapid
egssimil.a:tion of albuminoids and subsequent elimination
of nitrogen.The glycerophosphates are often more readily
absorbed and assimilated than the bypophosphites and
the phospbates,witl? which they may be given in combination,or in a mixture containing malt- extract,cod -liver
oil,or bone -marrow - to whìch,if necessary,are also
added. quinir:e i ron, or strychnine.
Sanatoagn is a preparation containing 5 per cent.
of sodiumglycerophosphate in casein of milk.It is
white powder,whi ch can be made into a paste and mixed
with. the food;and in some cases it is a simple and
effective method
od of administering a preparation of the
glycerophosphates.
Fischer and Beddies of Berlin (Allg.med.Central.bl.
Ztg,,i899,No.25) give intùanees showing th.at,even in
cases of disease,Sanatogen completely disappears from
the stomach half an hour sooner than egg albumin_ or
casein dissolved. by a sodium salt.
Schwarz (Deu t .med..Wo ch.) also speaks highly of
results obtained from Sanatogen in rickets.The Appetite
improved,th.e weight increased,diarrhoea - when present rapidly disappeared,the rachitic processes were checked,
and the bones bec<:ane firmer and more resistant.
David Walsh (Med.Press & Cire ,Nov.2,1904) found
that this preparation gave good and immediate results
in the case of children suffering from wasting diseases
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especially when associated with diarrhoea;anJ Janes
Burnet (Practitioner,Oct.,1905) considers that it is of
considerable value in infantile atrophy,and quotes two
cases which. showed maked improvement and a slight
increase in "eight under its use.
The writer has used Sanatogen more largely in
cases of neurasthenia than in rickets,an,i does not find
it well toleratéd,and has observed that it occasionally
causes indigestion.It seems a helpful remedy in cases
of rickets when there is difficulty in the digestion of
the casein of milk;and this combination appears to be
useful as a tonic,s.nd affords special assistance to
starved and debilitated. tissues by enabling them to
absorb and assimilate nutriment much more rapidly.
LL
^ec
thin.- Pure lecit'1 in is now also employed. in
practical med.icine.7t im a constituent of the brain,and
is also found in the seminal fluid, th.e blood,most of
-

the principal organs,and in the yolk of egg.In the

int-

estines it is decomposed into stearic acid,glycerophosphates a.nd neuvine It produces marked increase in the
body weight,and augments the number of tlood- corpuscles.
The drug is usually administered by the mouth,
though some authorities consider that it has a much more
powerful therateuti.c action if given by intramuscular
inj ection.
GBlinger has administered lecithin in the form of
chocolate tablets (gr.5/6),whic:h is a pleasant method
of exhibition and particularly suitable for children.
Be has found it cause visible improvement in chronic
affections,ircluding ric1 ets;and,by reason of the
phosphorus it contains,it exercises a favourable influence upon the processes of metabolism.
Lecithin has been employed with success as hypodermic injections in the treatment of marasmus;but, in
the case of children who are suffering from such chronic
affections as rickets and whose nerves are so readily
disordered, this method hardly recommends itself for
serious consideration.
Serone has introduced a preparation, named Biaxl
conisting of lecithin emulsified with 0.75 per cent of
sodium chloride solution;it has been employed by
Sicuriani (Bif .Hied. ,1904,N'o.36;Merck's Reps ,1905,p.
124) by hypodermic Fnjection,and is said to influence
the general nutrition of patients - especial]y if
suffering from nervous exhaustion.
A Migliaccio (La Ped.,Oct.1904;Pitt.Jour.Childn.
Dis ,p.138) employs this drug in the children's clinic
at the University of Naples, and gives intramuscular
injections of 30 centi. rams of lecithin,made into an
emulsion with normal saline solution,every other day.
Under this treatment,there is rapid increase of body
weight,an increase of° hemoglobin (averaging 10 per
cent.),and an augmentation of the number of the blood corpuscles.
It improves the digesti on, anti thereby removes one
of the greatest causes responsible for the production
and the continuance of rachitie disease.It is of
advantage to give lecitbit,for the reason that the
phosphorus in it is exhibited as an organic compound,
,
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and by curing digestive disorders, it removes the main
cause of the disturbance of the normal process of
ossification.It does not ptoduce intolerance or digestive disturbance which may occur when phosphorus is given,and therefore has a marked advantage ovor this drug.
G. Carrière (Gaz.des Malad.Infant.,1902,No.21)
recommends cod -liver oil as a means of treating ra.ch.itis,and gives the following formula:
Cod -liver oil. (light- coloured) - 1 litre.
Lecithin of fresh eggs
- 1 grm.10.
This equals about 0.05 of lecithin to the teaspoon,
and the dose is from one to four drachms.This preparation,administered to five rachitic children under two
years,was followed by cured in from four to six months,
and there were no relapses.
The simplest and often the best method of administering lecithin is to give the raw yolk of a fresh egg,
which contains a large proportion of lecithin in an
easily assimilable form.The writer's experience of
lecithin is confined to a trial in a few cases of
marasmus;the results were only partially satisfactory,
though,whil.e the drug was being taken,in some instances
there was a temporary gain in weight.
(d) THF Ir?CREASE OF TIT MUSCULAR POWER.
The 71ebility of the muscular system - so
marked a symptom of rachitic disease - slowly yields
under a careful regimen,which should include a generous
diet,abundance of fresh air,baths,massage,and electric ity;and it may also derive considerable benefit from
the various tonic remedies prescribed for the beneral
treatment of rickets - more especially from those drum
that are directed. towards the improvement of the
general nutrition,and the buìldtng up and stimulation of
nervous tissue and energy.
Latterly,formic acid and the formates have been
lamely used in the treatment of muscular debility;they
can be employed combined with the glycerophosph_ates,and
several palatable and relibble preparations are manufactured by the best -known chemical houses.
Clement states that formic acid increases muscular
power.It gives tone to the mu.scles,restrains muscular
tremor,increases muscular energy,and abolishes the
sense of fatigue.It improves appetite,men_tal and physical
actiVity,and should prove of service in the muscular
asthenia of rickets.
Small doses of the- elixir o ppp.,combined with
strychnia or other tonics,may be used with advantage
for short peri.ods,when muscular and cardiac weakness are
marked symptoms.
Wm. Ewart (Brit.Med.Jour.,12O6,p.922) has had
excellent results from adrenal.in solution (m.- - 1 in a
drachm of water) ,given three or four imes daily on an
empty stomach, in the treatment of the muscular asthenia
of rickets.
In combating the malnutrition aAd the loss of
tonicity of the muscles,too much. reliance must not be
placed upon drugs :for better and more permanent results
are obtained by other meth.cds,and by careful supervision
of the child,its diet,and its environment.

.
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Treatment with the Extracts of Animal Glands.
e obscurity whirl overshadows the pathology
of rickets,and the rrofound and farereaching disturbances of nutrition of the body produced by this disease,
has led workers on this subject to endeavour to find a
solution of the problem through disorders,set up by
disease or loss of function of one of the ductless
glands;and they have administered various extracts of
the active principles of these organs,with a certain
amount of success,though no overwhelming evidence has
accumulated to suggest that a specific remedy for
rickets lies in this direction.
Heubner has obtained good results from the use of
the thyroid gland;Mendel with thyn zs- extract;and
Siveltzner from the extract of the suprarenal gland,whilstlin other hands,preparaticns of bone -marrow have
proved successful in the treatment of the disease.
Thyroid Gland.
The thyroid gland has been used in the treatment of rickets;but there is no reason to believe that
it possesses any special value in this disease,and its
cost would prohibit any prolonged use amongst the
poor.It is possible that some of the cases benefited
by its use were suffering from cretinism,and had
developed rachitic symptoms.
Heubner,greatly influenced by the theory that the
virtue of cod -liver oil lay in its organic extracts,
gave thyroid -extract a trial in rickets,but was not
satisfied that he perceived any benefit from its use.
Henoch advocated the use of thyroid- extract in
advanced cases of rickets;but this view is opposed by
Monti and other authorities.
Ausset (Brit,Med.Jour.,lov.9,1901) considers that
the success of phosphorus depends upon the fact that
it supplies a stimulus to development,which is wanting
in rickets,owing to tome failure in the function of the
thyroid gland.
Extract of thyroid is riclì in phosphates,and,
therefore,according to this writer's statement,should
be beneficial in rickets.
Koi lik uses thyroid- extract in certain selected
cases,usually when complicated with anaemia andenlaxged spleen,but,as a rule,he combines it with iron. He
finds that hospital cases do not do well under its
administration.
The effect produced upon cases suffering from the
absence of this gland, or from a deficiency pñ in its
function,would suggest that inprovement ought to follow
its administration in rickets.In cretins or athyroidic
cases,the nutritive and gaseous exchanges recover their
normal actiì city, the percentage of oxyhaemoglobin increases,and the processes of ossification are stimulated
and energetically accomplished,and there is a greater
power of bearing fatigue.On the other hand,if excess of
thyroid is administered,it produces a train of symptoms
that would Drove distinctly harmful to a rachitic
patient.Excess of thyroid- extract in the system would
give rise to great nervous excitability,and general
symptoms of vasodilatation,together with loss of weight,
gastro- intestinal troubles,diarrhoea,and albuminuria.
íßf
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it should be employed with the greatest caution in rick ets:for it is a double -edged weapon,quite capable of
producing harm,and not always certain of influencing
the disease for good.

Clard.
TYsRickets
being

largely a disease of infancy
and early life, it seems natural that observers should
turn towards the thymus gland,in the hope of finding in
this organ some clue to the pathology of the disease.The
thymus is present in foetal life,and commences to
atrophy from the second to the third year.If it persists,
there may be some ;defect of the thyroid gland, and it
has therefore been assumed that the thymus is complementary to the thyroid in function.
The thymus contains combinations of iodine analogous to those present in the thyroid -extract.It has been
suggested that,by some internal secretion, the thymus
exercises considerable influence on the development of
bone,and that the enlargement of the spleen in rickets
may be a compensatory hypertrophy - the spleen replacing
some function of the thymus gland.The value of this
theory,ho wever, is to some extent discounted by the fact
that the spleen is only enlarged in about 5 per cent.
of the cases of rickets.
Basch (7ahr.f.Kinderh.,Aug.8,19O6) has removed the
thymus from young dogs, anid came to the following
conclusions: that these anal.s,if deprived of the
thymus,were smaller,less intelligent:and lively,and
more easily fatigued; the bones of the extremities were
softer and more readily fractured.Microscopically,the
compact layer of bone was thinner in the diaphysis;the
epiphyseal line was wider and more irregular;but there
was no hyperplasia of lymphoid tissue.
Mendel was led to use an extract of the thymus
gland,because of the similarity of symptoms in dogs
from which the thymus had been removed;and also because
Friedleben,in post -mortem examinations of all cases of
rickets,had found this gland to be small and hard. He
has treated more than one hundred rachitic children with
thymus-extract during the last five years .A t first the
preparation used was the fresh gland,minced and made into
a thick syrup,each child receiving as many ,grammes of
fresh gland substance as he was months old;latterly,he
has used tablets,giving six to tnfeive during the day,
according to the age of the patient .No ill effects were
observed: on the contrary, our author states that the
rachitic process was favourably influenced in many cases,
and a rapid and effective control established over the
functional disturbaanaes
..

SuArare nal Gland .

Suprarenal-extract has alsobeen given a trial
in the treatment of rickets - more especially by
Stoeltzner.He has used ordinary tablets of the gland,
and a preparation called Rachitol (Merck) .The latter
seemed- to have no influence on the disease,but some
English tablets did good., th)ugh their e P feet ^Tas not
constant.
Konigsber,ger (Mánch.med.Woch. ,April 1ß,p.627)
cannot confirm Stoeltzner's estimate of the usefulness
of the suprarenal gland in rucke is .He bean with a
,
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daily dose of as many centigrams as -the child-weighed
kilograms,and increased this up to double the amount,
and even more.The substance had no specific effect on
rickets,though the general health was sometimes improved by its action on the circulation and respiratory
organs.He is of the opinion that the same results can
be obtained with less expensive drugs.
Wm. Bart (Bri t.Mied.Jozr ,1906,p.922) ,as before
mentioned had found adrenalin of value,given in small
doses,in the muscular asthenia of tickets.
A summar y of the results obtained in the treatment
of rachitis with suprarenal -extract is give_1 by Stoelt$ner.A favourable effect is observed on the general
condition,on the profuse sweating and the nervous man î estations,and it is of especial value if craniotabes
.
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The suprarenal- extract has practically no influence
on the enlargement of the epiph;ses,the rickety rosary,
or in cases of laryngismus,and it does not hasten the
closure of the anterior fontanelle.Children regain
rapidly the power of walking and running, th.e softness
of their thoracic walls disappears,and there is eruption
of teeth.The ameliofa,tion of the symptoms is most rapid
during the first eight days of the administration of
the drug, and the best results afe observed during the
first fortnight,but after this period there is only
slow progress towards improvement .Suprarenal-extract
may probe of value in special cases ;but,as equally
good results can be obtained with the use of cheaper
and equally reláible drugs, i is administration seems
uncalled for in ordinary practice.
Jacobi suggests that Netter results can be obtained
if two or more of the animal extracts are given in
combination,and he advises the simultaneous administration of the thyroid and suprarenal glands.
-

Bone-Narrow.
Although it has never been regarded as a
specific remedy for rachitis,brief reference may here
be made to the use of bone -marrow in the treatment of
rickets.
Bone -marrow contains a variety of haematogen,and
a substance resembling glycerophosphate of lime.Its
function appears to be to take a part in the elaboration of the formed elements of the blood.In rickets and
osteomalacia,the yellow marrow gives the best results;
but in anaetia and neurasthenia the red marrow appears
to be the better preparktion.Cases of rickets often
derive considerable benefit from the use of bone- marrow;
gad it appears to be of special value in the treatment
of the anaemias of this disease.It is possible that
some of the improvement that takes place under its
use is due to the large amount of fat in its compositi on, whi ch is readily assimilated by the dtgaatiy'®
system.
The fresh marrow of the calf or ox may be given
to children in teaspoonful doses,or it may be exhibited
as a glycerinated extract,or combined with malt as in
the case of the Virol preparation.The writer frequenjtly
prescribêa bone-marrow in the food,or combined with
tonics,as the compound phosphates or lactophosphates;
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and he has found it retained and digested in cases
which tolerate badly the addi tioh of cream to the diet.
The extracts of the animal glands can only find a
small place in the treatment of rickets;they are not
indispensable,and it is only in rare instances that
they are of real service,or prove more valuable than
the drugs that have far longer stood the test of time
and experience.
III. THR TRF

ATTTRINTT

OF INTFRCURRENT

DISEASES Ar?D COWL
-CATIONS.
The rachitic child is especially liable to contract
intercurrent fiseases - more particularly those affect ing the gastro- intestinal tract or the nervous system;
but,unless the underlying condition producing the
disease is recognised,and in all cases the rickety
state thoroughly and vigorously treated,it is impossible
to hope for any permanent or effectual cure.In catarrhal
affections of the gastro- intestinal Anelitespiratory
organs,the symptoms may be ame'iorated and the disorder
treated on general lines;but,at the same time,the
child must be put upon an anti -rachitic diet,and
suitable drugs administered to cure the rickets and
prevent the recurrence of secondary disease or complications.
STOMACH AND INTES URS
Any catarrh of the stomach or intestines must be
corrected by careful attention to the environment of
the child,the avoidance of chills to the feet or the
abdomen,by regulation of the diet,and by the administration of drugs selected to suit the nature of the
complaint. But,as soon as the catarrhal state has been
corrected, the vicious influence of the rachitic
condition must be broken down,and no case regarded as
completely cured,or safe from relapse,until. it has
been kept on anti -rachitic remedies for some consider able time.After an attack of diarrhoea has been corrected,the irritant cause removed by mild purgatives,
and the intestines soothed and disinfected by sedatives and antiseptic remedies,vigorous treatment should
be instituted against the underlying cause,if rickets,
and the child supplied with a diet containing plenty
of fats and proteids,The case will do better without
the use of astringents,if in their place there is a
free use of cod -liver oil and tonics .A11 recurrences
must be prevented by guarding the child,as far as
possible,from sudden chills or overfeeding - special
precautions being taken during the time of teething,or
in hot summer weather.
In a similar manner, all catarrhs of the lungs may
be first covrected,when they occur in children,by the
means usually adopted for these conditions. Rickety
children are especially liable to bronchitis;and it is
expedient to treat all cases on ordinary lines until
the conclusion of the acute stage.The bronchitis of
a rachitic child is often found to have been caused
by some tr obble in the nose or pharynx - usually
adenoid growths or hypertrophied tonsils blocking the
air- passages,and preventing the proper expansion and
oxygenation of the lungs .Andther common cause id the
.
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fat unhealthy condition of the rickety child.The blood
is impeded in its course by the fatty tissues,and
capillary circulation is retarded - the result being
that congestion readily takes place in the lungs.tpa,nd
pulmonary catarrh is set up by trivial causes which
would be thrown off by a healthy child.In the saute
stage,the patient must be kept in a warm atmosphere,
and,if necessary,kept moist by steam impregnated with
balsams,p4re oil., or creosote,until the more dangerous
symptoms have subsided.
Buf,as early as possible,abundance of fresh air
must be allowed to circulate about the room;sthe windows
must be kept open night and day,unless special circumstances contraindicate such a course;and the presence
of too many sympathetic visitors,vitiating the atmosphere and exciting the child,must be strictly prohibited.
The patient must sleep alone in a cot or bed, and must
not be overladen with bedclothes.The constitution must
be braced up by an ample supply of generous food and
suitable ttsics.If during; convalescence it is possible
to remove the child to a warmer climate,this may accelerate the cure and prevent relapses.
The chronic bronchitis of rickets should not be
treated by squills,ipecacuanha,and carbonate of ammonia;
depressing expectorants and cough mixtures - especially
with opiates - are to be avoided,and more relian1e
placed upon tonics and cod -liver oil.In diseases of the
lungs,arsenic (half a minim of Fowler's solution),
administered three times a day,is often an excellent
tonic during convalescence;and its use is specially
indicated if there is any tendency to enlargement of
the bronchial or cervical glands.The child must during
convalescence be carefully guarded from relapses particularly during the deasons when cold north or east
winds are blowing;but it should not be coddled indoors,
but made to live an outdoor life, Zvi th abundance of fresh
air, and should sleep with open windows.
In the acute stages,the broncho -pneumonia of rickets can be treated by the remedies usually employed in
this disease,though creosotal,guaiacol,or other creosote preparations should prove beneficial - more
particularly if the respiratory disorder is complicated
by diarrhoea or fermentative disturbances of the digest ion.In the later stages, the creosote can be combined
with hypopiosphites and cod -liver oii,and the patient
put on a diet containing plenty of fatty material.If
this course is adopted, the convalescence will be
shortened,and the case more rapidly cured, than if
treatment is solely directed towards improvement of the
condition of the lungs.
IITTIVOUS SYSTEM.
n rické s the development of the brain is back ward,and the refle3t nervous system is excitable to a
morbid degree,- so that small causes,which would not
affect a healthy child,easily set up various spasmodic
affections, o r which tetany,laryngismus, a.nd convulsions
may be cited as examples.There is also defective
nutrition of the motor centres;and the condition of
this system is comparable to the badly- nourished and
hyperexcitable muscles,Which are so readily stimulated
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easily fatigued.
The treatment of all disorders of the nervous
system must be of a twofold nature - viz.: (1) to
soothe and allay its hyperexcitable condition,removing
any reflex cause of irri tation, and (2) to feed and
build up the starved and ill- nourished nervous tissues.
For a prolonged period it may be necessary to administer a combination of remedies that will fulfil both
these indications.
Sweating of the Head.
The swea4ing about the head and neck at night
restlessness
suggests some element of defective
causing
some
nerve- control,or
intoxication of the nerves or
nerved centres resu;ting from toxic products circulating in the blood and irritating the sweat glands. In
ordinary cases,careful attention to the diet,and the
prohibition of food with excess of starch or sugar in
the evening meal,together with fresh air,light bedclothes and tepid sponging at bedtime,may in time prove
sufficient to cure this disorder.Some authorities
recommend a small dose of atropine at bedtime,and in
bad cases this may trioóve necessary and beneficial.
Holt gives 1800 gr.of atropine,three times a day,
for a child of six months ;,and Vincent also recommends
a dose of 1600 to 1/400 gr.of this drug,or 3 to 5
minims of the tincture of belladonna,when the child is
put to bed - increasing the dose when specially
indicated.The last -named writer finds that alcohol
produces restful sleep and allays sweating.A small
quantity of champagne, wi th 3 or 4 minims of spirits of
cbloroform,given in the evening,is remarkably effective
in his experience.
It is but seldom that necessity arises for the
treatment of sweating of the head by means of drugs;
the writer has never had accession to make use of them,
and would discourage the use of such powerful agents as
atropine and alcohol in a rickety child,- especially at
bedtime,- unless the symptoms were unduly severe,or
they resisted proper diet and hygiene.In these circumstances, i t would seem preferable to give suprarenal extract,or even phosphorus,a prolonged trial.
Night- Terrors and Insomnia.
gener l restlessness,
The night - terrors
kicks off the bed invariably
the
child
during which
treatuncovered,require
clothes when asleep and lies
to
early
be
put
should
ment on general lines.The child
half
a
sleep
in
bed,and allowed to go quietly to
darkened and well -ventilated room,and the beclothes
should be light and not too numerous.
Any irritant causing disturbance of the digestive
tract must be removed; and, i.f necessary, srnal l doses of
an alkaline mixture,grey powder,or cascara,may be given
to check the testlessness dite to indigestion or
fermentation.
As the child grows olderit must not be permitted
to have late suppers;and starches and sugars should. be
avoided at night - a small meal of milk,with a little
biscuit or some malted food,should prove sufficient to
allay hunger at this time.There should be no games or
romps just before bedtime, so as to keep the child
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quiet and free from exciteMent
For a short time,it may be necessary to give
nightly a small dose of bromide to insure a better
habit,and thus encourage the child to go to sleep at a
regular hour.
Tetany
The disturbed and excitable condition of the
nervous system in rickets is well illustrated by the
frequent attacks of tetany or motor spasms which are
of frequent occurrence in these chiddren,and which are
only seen in adults if nutrition is lowered by prolonged lactation,prolonged attacks of diarrhoea,or exhaust ing diseases.
When a child is suffering from an attack of tetany,
the source of reflex irritation must be searched for
and removed,sedatives administered to soothe the nervous
hyperexcitability,and,as soon as possible,vigorous
antirachitic remedies adopted in order to complete the
cure.If the presence of worms be suspected,a vermifuge
should be given;but more often the attack has been
induced by the presence of coarse and fermenting food
in the stomach,or by excessive drain of the tissues
from prolonged diarrhoea.Tetany is frequently associated with gastric dilatation - especially when it
occurs as a complication of rachi ti c disease.
It is therefore of the utmost importance to clear
out and disinfect the alimentary canal,a,nd at the same
time provide a diet which is bland and antifermentative.
It is necessary to remove All coarse irritating foods e. g., oatmeal,,jams or fruits with skins,or vegetables
with coarse stalks and f ihres .At the same tiime starvation after the first few days must be avoided,and plenty
of nourishing food given to keep up general nutrition,
which is exhausted by disease,and the nerve tone
lowered,- so that the child will require roborant
measures of treatment.It is advisable to cut off all
milk and farinacedus foods,and to put the patient upon
plenty of meat,- pulped or scraped,pounded chicken,
and various meat soups,- with the aim of introducing,
as far as possible, a full proteid diet.
Stoeltzner (Jahr.f.Kinderh.,June 11,1906) has found
that the addition of calcium chloride or acetate to the
foods of infants produced am increased irritability of
the nerves,as well as a recrudescence of tetanic spasms.
The sodium chloride and magnesium carbonate - the other
inorganic constituents bf milk - do not produce this
effect .Our aut' nor therefore conci. des that the frequency of tetany in artificially-fed infants is due to the
use of cow's milk,in which the amount of calcium present is five times as great as in human milk.He further
suggests that the frequent occurrence of tetany in
rickets can be explained by the increased amount of
calcium circulatifg in the blood,which is not used up in
the formation of bone.
The alimentary canal must be cleared of fermenting
food,or protracted diarrhoea checked by an initial dose
of castor -oil or calomel,.followed by a course of gastric
sedatives,and intestinal antideptic remedies,- such as
bismuth and chalk, or sal ol, wi th small doses of opium,if the diarrhoea is profuse,or if there should be
severe pain.
.

.

,

237

During the attacks of tetanic spasm,chloral and
bromide,- preferably in combination,- or small doses of
antipyrin,must be given several times a day,a.nd for some
el,pgth of time,in order to soothe the nervous system
and prevent further spasms or convulsions.At six months
of age,t - 1 gr.of chloral and 4 grs.of ammonium bromide may be given by the mouth,or double that amount may
be injected into the rectum.If the child becomes too
sleepy to take food, the limit of safety has been passed,
and the dose of the sedative reduced or altogether
discontinued.The acute pain of the spasms may be partly
relieved by hot baths,or by friction of the extremities.
In the later stages,a stimulating antirachitic
treatment should be instituted;the diet should be rich
in proteids and fats,cod -liver oil,phosphorus,iron,and
strychnine may all prove useful remedies, n:;.
benefit increased.,if massage/And daily douches are given
at the same time,and mild electricity also in stubborn
cases.
It is absolutely essesti4 if, in cases of tetany
permanent cure is to be obtained, to treat the underlying condition of rickets.If all other treatment fails,
the thyroid -extract may be given a trial.: i t has ho never,
not proved a great success in ordinary cases of tetany
due to rickets;and it is possible that good results are
only likely to be obtained when there is some abnormal
condition of the parathyroid gland.
If we accept the conclusions of Stoeltzner (Jahr.
f .Kinderh. Sept.4;1 ?06) the administration of the
thyroid- extract in the tetanic attacks of rickets should
prove useless.He opposes the view that functional
disturbance of the parathyroids gives rise to the
tetany of rickets - basing: his conclusions on the dissimilarity of the symptoms,an..d the different effect of
diet on the two diseases.
In tetany there are no fibril) ary twitchings,
tremor ,tachycardia,albuminuria,or inclination to sleep, whereas all these symptoms are present in animals after
the removal of the parathyroid glands.The influence or rather the opposite effect - of diet in the two
conditions is even more s triking:for the tetany of
rickets is aggravated by a milk diet,but the use of
milk as a food for anin ls,after the removal of the
parathyroids,lessens the frequency and the severity of
the spasmodic atta.cl<s.Therefore,it seems hardly probable
that much good can result from the administration of
thyroid- extract in the tetany of children suffering
from rickets.
tetany
The writer has lately observed a case
in an adult,a lady recovering from an exhatsting ill ness.There were frequent attacks,and she herself remarked that the condition was always aggravated by a milk
diet;but,wb.en she was kept on a meat diet,- chiefly
underdone pulped steak or cutlets,with only well -baked
biscuits (Lehmann's),- the attacks did not recur so
often,and ahe made steady progress towards recovery.
There was considerable indigestion and flatulence,but
no gastric dilatation.
Laryggispus Stri_dulus
The treatment of laryngismus is based upon
of
lines very similar to those laid down for an attack
tetany.
,

,
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The parents should be warned that a rickety child
is hypersensitive to any reflex stinulus,and that the
smallest excitement,or even a breath of cold air,is
sufficient to induce laryngeal spasm.These chit. dren, for
fear of such attacks,are far too frequently kept in
overheated and ill -ventilated rooms,and unduly coddled
or overclothed ;th.ey must be encouraged,witt' due precautions,to keep in the open air as much as possible,and to
live regular lives,avoiding excess of food and over excitement.Attacks of laryngismus are more liable to
come on in hot stuffy rooms than in fresh cool airy
apartments.
The digestive system Dust be kept in order;constipation may require special attention,and treatment for
this condition often produces reflex irritation that
sets up an attack.
The treatment of laryngismus stridulus resolves
itself into methods adopted:
(i) To check the spasm.
(b) To remove the source of irritation.
(S) To soothe the abnormal excitability of
the motor centre,and dull it until
the source of irritation is removed
and the stability of the nervous
system re- established.
(cl) To treat the underlying rachitic state.
(a) Methods Adoted to Check the Spasm.
The acute attack may be stopped by
dashing cold water in the child's face or on the hands,
by smarrtly slapping its cheeks, or by passing the finger
rapidly to the back of the pharynx in order to induce
vomiting.Severe cases may require the inhalation of
chloroform to relax the spasm, or hot fomentations may
be applied to the throat,and,if the attack is prolonged
the child may have to be put into a hot bath.
(b) & (c) The Removal of the Source of Irritation,
and the Soothing,. of Abnormal Excitabilit
irritation must be
The reflex cause o
sought for and removed.Any gastric disturbance must be
corrected,and a dose of castor -oil or an enema will in,
most cases probably meet immediate indications,and sweep
out fermenting products;afterwards,attention to the
diet,and simple digestive tonics or bismuth and soda
mixtures,wìll soothe gastric or intestinal irritability.
Enlarged tonsils,adenoids,or elongated uvula a frequent cause of reflex irritation - should be
removed, and. bronchial or laryngeal catarrh may require
appropriate remedies .If teething be the cause, i t may
even be necessary to lance the rums.
All emotional excitement must be avoided,fits of
temDer,laughter or tears,and late hours or frequent
visitors to the nursery - especially at bedtime - must
be discouraged,- so that the child goes quietly to
sleep:for these attacks often come on at night,or in the
early hours of the morning.The child must be put upon
a course of bromide and chloral for some time,as recommended under tetany,and should be kept under the
influence of these druws,until the nervous system has
remained a measure of stability.An early discontinuance
to lead to
of the sedative remedies had been known
.
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relapses, or even sudden death;and the mixture of chloral
and bromide may have to be given for many weeks .Some
cases appear to do better with valerianate of zinc,or
even small doses of codeia.
Holt's experience with antipyrin leads 'aim to believe that this drug is mote effective than the bromide
or chloral .He gives two grains every four hours to an
infant a year old,diminis' -,ing the dose as soon as there is
jamprmtbment of the symptoms.
(d) Treatment of the Underlying Rachitic Dyscrasia.
While the child is under sedativetrey =
ment,antirachi tic measures must also be adopted.
The diet should contain plenty of animal fatty or
cream and raw meat-juice;the general hygiene must be
improved,and plenty of fresh. air insisted upon -- the
child being kept out of doors,unless the weather is
very inclement.
Ccr? -1 iver oil should be administered,and in this
disorder,phospborus or arsenic may prove especially
valuabl e;but it is necessary to regard these drugs as
nutritive tonics,and to Five them for some considerable
length. of tine before they can he expected to cause
any marked improvement in the rìctety condition.
General Convulsions.- Attacks of\tetany oit laryngismus may culminate in general convulsions.In all
infants over six months of age - particularly if fed by
artificial means - rickets should be always suspected
as the possible cause of convulsions,and the child
carefully examined. for any evidence of the disease.
The convulsions mu-t be treated with sedatives,and
the inb&lation Of chloroform or arrryl nitrite rmay be
useful in checking the violence of the seizure,and help
to ward off cerebral haemorrhage .As soon as the acute
stage is over,the irritant removed,and the nervous
system soothed by sedative remedies, the great underlying
cause of the condition - the rachitic disease - must be
treated,and the child's system toned up to prevent the
recurrence of further attacks.
Any failure to recognise the presence of rickets
will inevitably result in further convulsive attacks,
with the danger of permanent mental disablement, or true
epilepsy appearing in later life.
In conclusion, the writer would insist that rickets
must be regarded as a slow chromic disease,liable to
relapses and complications,requiring long and careful
supervision,and a careful study of individual patients,
The general routine principles of adding fat to the
diet,and of vigorous drugging with cod -liver oil and
tonics,- valuable remedies in their proper place, should be avoided,and the treatment of rickets be as
carefully considered as any other case of prolonged
illness necessitating the guidance of the medical man.
No one would treat a case ofeenterie fever in a
slap -dash fashion,yet ri ckets olsr u?P fa.mil i arity has
bred contempt,is far too often dismissed in a perfunctory manner from the cbmsulting room, though the disease
may cause lifelong injury to the system,or its complications result in the early death of the child.
Fora considerable time,on account of the disordered digestion, and the production of fermentative and
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toxic products in the stomach andintestinal tract,
children with rickets require a rigid diet - often
containing very small quantities of fat.The entire
alimentary canal must be cleanedd,the liver relieved
of all extra work;a.nd,until this is accomplished,only
food must be given that can be easily assini.lated, and
which does not throw much. work on the digestive organs.
In the earliest stages,cases often do best on a low
fat diet,and therefore broths,whey, and buttermilk may
give the best results;and,as the digestion improves,
slow increase can be masae with the fats and proteids,
until the polnt of toleration is reached,and the best
diet is found for each individual patien.t.We should
endeavour first to find the optimum diet,before striving
after an ideal maximum which cannot be tolerated in all
cases.
In the same manner, the use of .strong tonics(iron,
arsenie,ana phosphorus) must be held in reserve until
the case has been under treatment for some time;and it
is advisable,in the first instance,to time up the
digestion,and improve the functions of the stomach and
intestines with alkaline mixtures aided by bitter
tonics.The intestinal tract must be regal teldfAhe
excessive secretion of slime and mucus,and the tendency
to constipation or diarrhoea corrected,and a thorough
disinfection of all toxic products carried out,before
burdening the digestive functions with an excess of
fat ,which. is tatally unable to assimilate or pass into
the system, and thus benefit the malnutrition present.
If these measures are carried out effectively,in the la
later stages tonic remedies and richer diets will be
better borne,- so that the case will proceed more
rapidly to a complete cure;and there will be little
danger of relapses from gastric disorders,which are
only too often set up by the hasty and ill- advised
overfeeding and drugging id these cases of rickets.
The brilliant results obtained in rickets with the
use of so theoretically unsuitable a food as buttermilk,
or Babeurre,suggest that many cases of rickets in the
early stages make better progress on a low fat ;but
easily assimilated,diet,together with thorough disinfection of the intestinal tract.Buttermilk,by feason of
its compositori and the presence of lactic acid,fulfils
both. these conditions;and it seems safe to assume that
many cases would. do better,for a certain time at least,
on this food than on a diet loaded in haphazard fashion
with extra fat, in. the form of high -percentage cream
and cod -liver oil,which can only cause gastric disorder,
vomiting,offensive stools,and an overproduction of
butyric acid.If rickets is due to absorption of toxins
from the intestinal tract,th.is fermentation can only
result in further harm;and,before fat is introduced
into the food,it is of cardinal importance to insist
on the thorough disinfection of the alimentary canal
and a prevention of its Pecurrence.
A great field lies open to the general practitioner,
more
as he will be able to do more good,and cope
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entrusted to his care;a.nd he will obtain obtain better
results in Iis efforts towards the prevention and
cure of this disease than can be ever obtained from an
irregular attendance and treatment of a case by a
specialist,or by paying occasional visits to a hospital.
Cases of rickets require constant care and vigilance,
as well as a thorough attention to all the small details of diet,hygienic clothing,and exercise.It is
necessary to "know the child" in its daily life,to
visit its home,and gain a thorough knowledge of the
methods of the mother in its upbringing,with regard to
its food,hygienic arrangements ,baths,clothing,exercise,
and usual.. environment,- so as to be pkeed in a position to correct any error or faulty habit amoìgst all
the details that go to make for vigorous growth and
development in early life .If we wish to cure rickets,
we rm st educate the mother and study each individual
child in its own home,and under the conditions of life
that circumstances decree its daily lot is cast for
good or ill.

TREATMENT

OF

DEFORMITIES.

the

treatment pf the deformities of rickets
scarcely comes within the scope of this thesis,but a
few general considerations on this branch of the sub
ject may here not be altogether out of place.
Though the actual correction of deformities may
need the aid of a surgeon,much. may be dome before a
case passes out of the hands of the general practitioner;and,in a certain proportion,so much improvement
m97r result from rest,bathelmassage,and other methods
of fteatment,that recourse to operative interference
may be postponed or rendered quite unnecessary.
During the time t1zt the bones are soft, they may
be straightened by graual pressure or by force;but when once they have passéd into the-stage of eburnatioi,
their superlative hardness wil.l resist any measures
that are supplied - short of correction "'cby osteoton r,
or some other form of surgical operation.The deformities of rickets have a tendency to natural cure,and
therefore undue haste to correct curvatures is never
advisable,and is quite uncalled for in the majority
of cases.

TIM MAD

The bosses of the frontal and parietal bonee
mmy slowly disappear,but often persist throughout
life in a modified form;and it is,of course,impossible
to remedy these structural defects by surgical
treatment.

m
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SPEZIE

The curvature of the spine is not a disease
of bone,but of impoverished muscles and ligaments;
but,if left untreated,may lead to permanent deformity
of the bones of the vertebral column.
Babies should not be allowed to sit up too soon,
before the spine and the muscles of the back are able
practice of
to support the weight of the body.The
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nursing infants always on the same warm is very repre -.
hensibl e,and should always be discouataged,as this habit
often leads to the production of spinal curmactures .If
the child is a weakling or the subject of rickets, it
should be carried on a pillow,and kept flat on its
back;but,unless the weather is very inclement, it ought
to be in the open air for the greater part of the day,
and not kept indoors or in overheated apartments. At
the same time measures must be taken to tone up and
strengthen the weak and flabby parts by the application of madsage to all the spinal ligaments and muscles.
It should be given at least twice a day,and,if necessary,olive-or cod -liver oil may be used a a a lubricant.Considerable improvement may follow the use of
douches to the muscles of the back,and the same may
be used in conjunction with massage.If the child is
under eighteen months of age,hot water should always
be employed,but over this age cold water should be
preferred,as it has a greater tonic effect;and the
addition of salt to the douche is often very stimulating and beneficial.
In the majority of cases,it is advisable to avoid
the use of splints;but,if the deformity of the spine
be very great or persistent the guttapercha splint,
recommended by Noble Smith (Curvatures of the Spine,
p.29),may be given a trial.This splint is lined,and
attached tp the shoulders by armholes,and below to
the abdomen by a bandage.It thus forms a good support
to the protuding abdomen,and helps to keep it in a
more normal position.
In the case of older children, the rocking- chair,
recommended by Professor Epstein of Viennalsarcy be found
of some service.The child sits with its face towards
the back of the chair,and its feet rest upon the
hinder part of the rockers, - so that the weight of the
body is taken off the extremities,and,as the trunk
leans against the chairback,the spire receives a
certain amount of support.
It is only necessary to add that these eases
should never be supported by jackets of plaster of
Paris.
2HE PELVIS
In girls with rickets,careful watch should be
kept on the pelvis;and,if the case is seen at an early
stage,deformity or flattening of these bones may be
prevented by the exercise of special precautions.
If all the bones are soft,it may be necessary to
keen the patient in the recumbent posture,lest the
pressure of the trunk from above,and from the legs
below,forces the sacrum forwards and the Ischia
inwards,and thus produce the characteristic distortion.
But continual lying on the back may in itself lead to
a flattened pelvis,a.nd cause the symph,ysis pubis to
sink backwards.On this account,a certain amount of
walking or free movement may be advisable;and if
kept -recumbent, the position of the child should be
frequently changed to prevent permanent curvature or
distortion in one direction.
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THE RIBS.

depression of the ribs by atmospheric
encroaches upon the space in the thorax allotted to
the ].ungs,and helps to keep up a condition of chronic
bronch.itis.Uniess the lungs freely expand,the deformity of pigeon- breast will remain to sorge extent throughout adult life.
The muscles of the thorax - and especially the
intercostals - must be stimulated to encourage free
expansion;and this is best carried out by briskly
rubbing the chest wall,twìce a day,with_ a liniment
containing turpentine or camphor.The child must be
made to shout or even cry;and,if old enough,trumpetblowing or the making of soap- bubhies,nay help towards
better and deeper inflation of the lungs.
A firm flannel bandage round the abdomen is also
of considerable assistance:fOr it gives support to the
lax abdominal walls,prevents the breathing from being
carried on entirely by the diaphragm.,and forces the
child to bring the intercostal muscles into play. The
binder must not be worn continuously,but must be put
on for, an hour twice a day,znd slackened if it causes
any discomfort or distress.
THE EXTREMITIES.
If a case of rickets is seen in the ear]v
stages, the deformities of the extremities must be
prevented by keeping the child off its feet;and
constant endeavours should be made to tone up the lax
muscles and ligaments by the use of daily baths,douches,frfction,and massage.
The child ought never to be allowed to walk: fmr, if
this precaution is taken,better and more rapid results
will be obtained than from the employment of splints,
which is a slow method of treatment,frequently carelessly attended to by the mother,and extremely irksome
to the child.
In order to ward off the deformities of the upper
extremities, the child must be kept from crawling about
on the floor: for,wkile doing this, it throws the whole
weight of the trunk upon its hands and arms, and the
soft decalcified bones,unable to support it,bend
beneath the pressure from above.
The rocking -chair of Professor Epstein supplies a
welcome change of posture,if the child is restless
and cannot be kept constantly lying on its back. The
fat and pbadbyous rachitic infant requires special
attention:for,in these cases,the super- structure is
too heavy for the supports,and the extremities,with
flabby muscles and ligaments,yield beneath the load,
and thus produce curvatures and distcbrtions of the
bones.A rickety child should never be encouraged to
walk by artificial aids - such as railings,chairs,
or patent contrivances:for,as soon as the muscular
system is strong enough,it will want to walk of its
own accord,and by that time the legs will be in a fit
condition to support the weott of the body.
If splints are really needed, they should be applied
while the bones are soft,and before the stage of
eburnation.Children with rickets have an apparent
fondness for sleeping in extraordinary attitudes,ofteñ
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with the legs crossed or curled upon the abdomen,and
may thus produce certain deformities .In these cases, it
is better to apply spllnts at night ;and the simple
wooden splint, carefully padded, stretching from the
thigh to a few inches beyond the feet,answers admirably
all indications, and is far less cu rThersome than one
made of iron.If it should be considered advisable,the
splints can also be worn during the day for several
hours.The calliper splint,fitting into the boot,cannot
be recommended :for,u.nless the child is under frequent
observation, the bones may after a time begin to rend
in the opposite direction to the deformity for the
correction of which the splints were applied,and thus
the remedy prove worse than the disease.
Flat -foot may be treated by not allowing too much
of the weight of the body to fall on the feet,and by
suitable alterations to the boots - usually elongating
and crooking the heels so as to bring the body weight
to bea.r outside of the tarsus.A small leather stud is
sometimes fixed on the inner side of the sole of the
boot for the same purpose.Itiis seldom necessary to
put an artificial arch or spring into the sole of the
boot .Special rel.áánce must be placed upon frequent
douching and massage of the foot.
Knock -knee requires the application of a pad
between the two knees, and firmly strapping the legs
to cause inward pressure, or by the use of special
splints applied to the outer side of the thigh and
leg - the same to be worn for some months.Intractable'
case,of course,require osteotomy.

Surgical interference should. not be resorted to
under three years of age;and it may even be deferred
to a later date,as rickety deformities often recover to
a considerable degree without any treatment .As a rule
of the deformities are well- marked,and the child is
under three years of age,splints should be applied,an.,
if necessary, there should first be ftrcible straightening of the limbs.If the deformity remains stationary
for three months,and is not benefited by padded splints,which are carefully adjusted from time to time,it
is advisable to perform an osteotorny.
In a large measure,everyt'-iing depends upon the
position in life of the natient.If the deformity is
seen early,and the parents are in good circumstances,so that the patient can be frequently visited,the
splints readjustëd,and general treatment with douches
systematic fashion,- the
and massage carried out
necessity for hperation is comparatively rare. But,
amongst the poor,- who cannot afford the frequent
visits of a doctor,and who fail to carry out directions
in a thorough or intelligent manner,- it is often
better to resort to surgery, and forcibly straighten
the limbs, o:r perform an osteotomy.
If fradtures occur,the periosteum usually remains'
intact, and the ends of the bones are not separated,so that the limb can be straightened with ease, and
the broken parts kept in apposition by means of
appropriate splints.Green -stick fractures are quite
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common about the extremities and clavicles.
The child should always receive thorourrh and
prolonged antiracoitic trea,ment;an:i the administration of small doses of phosp iorti?s may help to promote
the growth of new and s trong*er bone.

C

SE

A

246
S.

L

CONVULSIONS.
J. B., aged 1 years, was brought for advice on
account of the occurrence of convulsions,which the
mother declared were due to teething.The child was
a very rickety specimen of humanity,and undoubtedly
had a series of convultions whenever it cut a tooth.
In cond.ideri rig the treatment of this case, the
question arose whether it would be possible to
anticipate natural events by lancing the gums,and thus
avoid attacks of convulsions.On the appearance of
another tooth,this was done,and the child escaped the

expected convdlsive seizure.
It is possible that,in the case of this rickety
child,the irritation of an appearing tooth pressing
upon the gum acted reflexly upon the unstable nervous
system,and thus produced a nerve -storm or explosion,
culminating in a convulsion.This irritation would not
affect a normal child,but was quite sufficient to
disturb the equilibrium of the hypersensitive and
unstable nervous system induced by rickets in this
patient.
,FA
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T.YSIS

B.,aged 2 years,was presented for treatment on
account of "paralysis ".The boy had never attempted to
walk,and could not stand without assistance.He was a
typical rickety child,but there were no signs of
paralysis and no wasting of the muscles.At the time
he came for me di ca]. treatment, he was being carefully
fed,although he had been given a free allowance of
bread "sop" from 2 to 10 months of age.
He was put on malt and cod -liver oil (equal parts)
one drachm,thrice dailv,for a month - the dose being
increased to two drachms for the next month,and to
three drachms for the third month, together with an
appropriate dietary.The mixture was readily taken and
tolerated.
At the agd of 2 years and 4 months,he began to
stand,and he was able to walk four months later.
Possibly the delay in walking spared the child
having* bony deformities :for now, at the age of three
and a half years,his limbs are perfectly straight.
T.

Ammumal

Adenoids are a frequent concomitant of rickets,
and the necessity for their thorough removal is well
illustrated by the following case:
A rickety boy,aged 10 years,who had always been
subject to broke]áitis and who during; the past 6 months
had bad attacks of ait- hunger with very marked
dyspnoea,was brought to see if anything could be done
to stop the attacks.
The nasopharynx was found to be full of adenoids,
so they were completely removed under ßb1 tmfatm.
Nine months have now elapsed since the operation,
but the child has not had any attacks of asthma,and

,
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only one mild attack of bronchitis,instead of being
laid up with an illness every month.
The damage of a permanent character which may be
done to the lungs,by repeated attacks of bronchitis,
suggests that it is highly important that we should
strive to pro twit the child agai ns t them by endeavour ing to ascertain the exciting cause,and,if possible,
remove it at the earliest convenient opportunity.
Adenoids and enlarged tonsils should always be
looked for in a rickety child:for there is grave
danger to future health if they are left untreated.
Children suffering from rickety do particularly badly
when they contract infectious diseases;but,ìf they
have adenoids and enlarged tonsils,they appear to be
specially sw.sceptible to the poison of diphtheria
during an epidemic of the same,and are often attcked
primarily by the nasal form of the disease.They are
also more prone than other children to pulmonary
compliications in this disease,'oy the direct%Bpread
of the membrane down the trachea and bronchi .In
addition,they are also liable to deafness,often associated with Eustachian obstruction, Niue to the presence
of adenoids,around the orifice of the Eustachian tube
the removal of which restores the hearing to normal
in due course.
The neglected and unhealthy condition of the
nasopharynx may also lead to otitis media in the
ease of a rickety child,- so that due attention to the
condition of the throat and nasopharynx,though it may,
seem a small matter,is of the utmost importance in the
thorough treatment of this disease.

ABDOMINAL ATO Y
A mother brought her son,a ;ed 4 years,for medical
advice on his illness which was that of a very
troublesome dyspnoea.
He had frequent attacks of bronchitis,and,on
account of the atony of the abdominal muscles, a
medical practitioner had advised the use of a belt,
which same had been worn for twelve months.
The bases of both lungs were collapsed: the cause
appeared to be the bandaging of the abdomen and the
restriction of the movements of the chest.
The case derived great benefit from massage of the
abdominal muscles,and free exercise,- walking,flexion,
of the body,and then making the child assume the erect
position;and the patient was also given balloons to
blow up in order to help the exansion of the chest.
,a case O
re
ou
ime
e same
well -marked abdominal atony,in a child of three years,
presented itself for advice;in it there was complete
diastasis of the recti muscles.
The abdomen was distended, the normal abdominal
lines lost,and the bowels obstinately confined. The
anterior fontanelle was bpen,Harrison's groove well
marked,and considerable bowing of the tibiae.
This case derived much benefit also from massage
and free exercises.
Both these patients were put on an antirachitic
.

,
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diet,with raw meat- juice;and they hadtb ice daily,
gr.1 /60 of phosphorus in cod -liver oil.
DIASTASIS OF THE ABDOMINAL MUSCLES.
A female child, age 2- years, has been artificially
fed with patent foods all her life.She shows marked
geberal signs of rickets,and has only just begun to
walk.
The abdominal recti muscles are separated in their
entire extent from the ensiform cartilage to the
pubis.When the child is lying quietly on her back, the
finger tip can be run up and down in the sulc is
between the adjacent edges Bf the muscles.
Whenever the patient cries,or attempts to sit up,
a median ventral hernia appears between the muscles,
causing a separation of fully 2¿ inches at the level
of the umbilicus.The hernia is visible from the
ensiform cartilage to the pubis.
(The following cases have been seen at the
Liverpool Children's Infirmary, where they are under
the care of Mr. R. Craig Dun.)

0[11U01,0kostoses
Associated with Rickets.
Boy,aged 6 years,has a typical rickety -shaped
headland slight menu val.gum,which has been much worse
but improved under antir achi ti c treatment.
He is said,Vhen younger, to have had "large joints"
and pot- belly.When 4 years old,the smelling inside the
left knee was first noticed:subsequently others
appeared,and the boy has now no less than eleven
exostoses.
Distribution.
1.- 2nd right metacarpal )size of pea.
1.- 4th right metacarpal)
1.- External aspect upper 1 / ?hazel nut.
of right humerus
1.- 3rd left metacarpal
pea.
1.- Dorsal aspect left unciform)
2.- Antero- internal aspect of
a walnut.
left femur in lower third)
1.- Right tibia,half an inch )hazel mat.
above internal malleolus)
1.- I ternal aspect supracondylar)haze1 nut.
rid.ee of left femur
Internal
aspect of left tibia )
1.l
inches below upper artic- )walnut.
ular surface
1.- Anterior aspect of left tibia )
2 inches above the tip of the)walnut.
internal malleolus
Several of the larger ones were removed,and were
flund on examination to be typical cancellous
odteomata.
(B) Exostoses in a Rickety Child.
Boy,aged 4* years,stunted in growth,and presenting
slight curvature of the tibiae.
He had two exostoses distributed as follows: one
on the inner aspect of the lower third of the right
femur, one inch atove the adductor tubercle;and one
two inches above the left internal malleolus.
)

)

)

)

)

)
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Exostoses are not of common occurrence in association with rickets;and Cram; Dun affirms that he has
only seen these two cases,in which a definite history
of rickets could be obtained.
Chance (BOdily Deformities,p.223) refers to the
tendency to abnormal deposition of earthy salts,which
same does not always cease when the weakened bone is
resupplied with earthy matter,- so that exostoses and
bony spiculae are often thrown out,and cause great
inconvenience.Furthermore,he mentions in this connect ion a specimen in the museum of the Royal College of
Surgeons of England, in which the bones of the extremities are united to the trunk by long spicules passing
across from part to part, thus rendering movements an
impossibility.During life the man was employed in a
.sentry -box to watch other men and keep them at their
work.

Exostoses must be distinguished from the bony
ridge dn the inner aspect of the upper part of the
tibia,where the internal ligament is attached,which
occurs quite commonly with menu valgum.

ALEZILIILLEIE.

Rickets may run a fai rly mild course, or be overlooked when catarrhal or other symptoms are the prom inent feature of the disease.
A boy,aged 3 years,was always healthy till six
weeks ago,when he had an attack of measles,which ran
an ordinary course.
As soon as the child was allowed to run about,his
legs began to bend,and he showed typical rachitic
deformities of the tibiae.
Previous to the attack of the meaales,the tibias
were perfectly straight.The past history did not
afford much infármation of the rachitis in infancy,
though the child had catarrhal ailments ascribed to
dentition.All the teeth were present undecayed,and the
anterior fontanelle was closed.
The legs were forcibly straightened,and the child
put on an antirachitic diet.Raw beef -sandwiches were
well taken,easily digested,and proved very beneficial.
The boy made a rapid recovery,and the limbs are now
straight,and there has been no return of the curvatures
.

Syphilis may predispose to rickets,and this by
producing distytrbances of nutrition.
G. M. ,aged 14 months, the offspring of syphilitic
parents,was born with a secondary eruption;this was
cleared up under treatment with grey powder, guarded
¡with small doses of the compound ipecacuanha powder.
Some months later,it had troublesome vomiting,
and the treatment with mercury was resumed;in a short
time the vomiting ceased.
The patient is now showing signs of rickets:no
attempt at walking,marked curvatures of both tibiae,
typical. Harrison's groove of the thorax,and it is
very subject to attacks of bronchitis.The child is
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improving under cod -liver oil and other antirachitic
medicaments.
,BLEMROPr.AsIA

_ate_

.

Achondroplasia tp.adergoes its full evolution during
the first half of pre ;nancy,wbereas it is possible
that rickets develops during thr later months.
During the-latter part of March of this year, a boy
was brought for medical advice because he was backward
in his árowth.He was ÿ years of aä_ e,but only 36 inches
in height.
The arms and legs were very short,the epiphyses
enlarged, the roof of the nose depressed, and there
was foreshortening of the base of the skull.The boy
also had
.croglossia.
The case was probably achondroplasia,but the
thickened epiphyses almost suggested that it could
be classed as one of intra- uterine rickets with arrest
of growth.

BAD RESULTS OF ZEAL IN THE PARENTSABOTH WITH
REGARD TO DIET A1'TD EXERCISE ,LEAD II\TG
FINALLY TO RICKETS IN TWO
CIßiDREN
Many parents - especially *hen faddists - injure
.

themselves and their children by the abuse of methods,
Vvh.ich,if wisely employed,would prove beneficial to
health and nutrition.
In the house 'hold,now being described,both parent
are ardent pupils of the Sandow school; the father is
a gold medallist,an.i pictures of himself,in classic
attitudes,and in a state of nudity exhibiting large
hypertrophied mv.scles,adorn the walls of his home.He
is a big powerful man,but is pale and pasty -looking;
he does not en,j oy robust health,but zealously perfor
Sandow exercises every night.His pulse is feeble,and
there is some hypertrophy of the heart.
The mother is a small,intensely neurotic woman,
with well- developed biceps,but the rest of her muscular system is flabby and ill- nourished.She is also a
great exponent of the Sandow m,thods,and informed the
writer with great pride,that she was placed first in
the ladies' class.She attaches inordinate importance
to deep breathing,which she practises daily;even when
recovering from an attack of broncho- pneumonia,her
respirations were often as low as 9 per minute.
Three children have been born in four years,and ore
is dead.The confinements have left the mother's
abdominal muscles in a wretched toneless condition;an
her skin lies in loose folds,and lacks 631a tit ty.She
As very anaemic,and has a soft mitral bril'it,left aft
rheumatic fever; constipation, which is a great
is partly due to muscular atony,but also her
habits,as she never takes regular meals or proper
food.Her appetite is poor and capricious.Before
marriage,she was a hospital nurse,but, though quite
,intelligent,she had brought up her children in a most
unsatisfactory and unhygienic fashion, largely through
excess of zeal and over -anxiety.

rle
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Both children show marked evidence of rickets.
The b1dest is aged 24 years.He began teething between
three and four months of age,and at the present time
he has seventeen teeth,most of which are decayed.For
the first fortnight of bis life he was breast- fed,and
then brought up on Robinson's Barley and other patent

foods.
He has a very well- marked rickety head,deformed

chest,rickety roaary,thickened epiphyses,bowed legs,and
is subject to frequent attacks of bronchial and gastric catarrh.Until lately, he always perspired freely
about the head at night,and is still a restless
sleeper.When seven months old,he was operated upon for
'enlargement of the cervical glands.
The mother says that from an early age the legs
were inclined to bow.Under advice,he had caliper
splints fitted to his boots,and wore them regularly
for six months;but,when he was first seen by the
writer,they seemed unnecessary,- so that he advised
their discontinuance, and ordered massa -;e of the
calf muscles to be given night and morning.The splints
were tending to produce the opposite deformity to
what they were apparently designed to correct.A a
later date he was seen by a specialist,who agreed that
the child was better without splints;and,apart from
,not allowing too much body weight to fall on the feet
and elongating and crooking the heels of the boots,no
treatment at all was considered necessary beyond that
of a general antirachi ti c nature.
The baby,aged 12 months,a fat heavy pasty -looking
child with patches of eczema on the head and face,
'showed marked signs of rickets: a large head with
;prominent bosses,widely patent fontanelle,thickened
epiphyses,rickety rosary,protuberant abdomen,foul
motions,and a great tendency to catch cold and have
mild attacks of bronchitis.
The child was first seen at eight months of age;
and,as it seemed to be in an unsatisfactory condition,
inquiry was made into its diet,mode of living,and
general hygiene.At first the answers seemed unsatisfactory;but, though the milk mixture was of appropriate
streng_ th, the writer afterwards discovered that the
child was being fed on abnormally lame quantities,
and even roused up during the night,every three hours,
to be fed,- so that it was really getting an excess
of food, In addition to milk,because of the rickety
con,dition,the child was liberally dosed with lame
quantities of strong beef -tea and cod -liver oil.
The inevitable consequences were bad nights,irritr
;able temper,eczema of the face with flushing thereof,'
distended abdomen,foul oily stools and stinking urine.
'After alteration of the diet, the child improved for a
time;but the mother,in her anxiety to bring the infant
on rapidly,persisted in overfeeding it.
The patient was again seen at the age of 13 month;
it had then 7 teeth,and weighed 22 lbs.It has a widely patent fontanelle,was excessjively fat,florid in complwas
mother,who
face.The
the
of
had
eczema
exion,and
baby
the
that
d
complain
pneumonia,
from
recovering
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cried a great deal,and always suffered from hiccough
and indigestion.The child looks gross,flabby,and
unhealthy,uu1 never seems to smell sweet.It is a very
restless sleeper,and always kicks off the bedclothes.
During the day its meals are frequent,often
commencing between 6 and 7 in the morn. ng, and continuing at intervals till bedtime.The standard meal is
about seven ounces of food consisting of milk diluted
with less than one -third of barley- water;and,to each
bottle throughout the day, is added two teaspoonfuls of
thick bought cream.At mid -day it has strong beef -tea,
as well as stewed apples or fresh bananas .The child
is even woke up at intervals during the night to be
fed.A specialist recommended cod -liver oil fcr both
the children,- so the mother,in addition to the
excess of cream in the diet,dosed the infant :Keith. two
teaspoonfuls of this drug twice daily.
The result of al this has been complete disorder
of the child's digestion.The breath is offensive;
the abdomen swollen; the stools frequent, oily, and
foulesnelling;and the urine so highly coloured as to
stain the napkins deeply,being also most offensive in
odour.
The general hygienic condition are not satisfactory;the children live in one room,day and night,vrhich
may be properly ventilated,but always smells of
decomposing urine - a condition,according to Kassowitz,
suitable for the development of rickets.
The treatment adopted was the cutting off of all
cream and fatty foods;and for the first few days the
child was fed on thin mutton -broth and barley -water,
and afterwards on milk and water (equal parts) ,thin
porridge,and broths.An attempt was made tb feed the
child with buttermilk,but it was only possible to
obtain an intermittent supply, and the result was
therefore unsatisfactory.
Under treatment, the diarrhoea ce ased,the child
became contented,slept at night,and gradually showed
Signs of general improvement .It was kept out in the
open air,and the nursery was thoroughly ventilated.
Unfortunately, the mother persisted in her bad habit o#'
overfeeding the child,even when strict rules were
laid down about the diet.
These two children were typical rachitics,and
illustrate the danger of applying a little theoretical
knowledge into bad practice.The family history is
interesting,showing that excess of physical development
in the parents is no kelp towards the production of
healthy children.

A ch.ild,aged 18 months,was brought for treatment
of repeated bronchitic attacks.He has been largely
fed with sopped 'bread,and is unable to stand.
There is much s!r.eating of the head,especially at
night ;the anterior fontanelle is widely patent;
Harrison's groove is well- marked;and there s depression of the lateral aspects of the chest wail. The
tibiae are typically curved,and there is also genu
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valgum.
The father is an alcoholic,and. the mother has a
typical rickety pelvis.Four children have been born:
two were still- born,one ,died of convulsions at three
months of age,and the fourth - referred to in these
notes - has marked rachitis,
The child was ordered antirachitic diet: together
with. phosphorus and cod -liver oil .The cm.rvatures of
the tibiae were straightened by keeping the legs in
splints.Under this treatment rapid improvement was
Observed.
The following case is instructive,owing to the
family history surrounding it.
A child,ar-ed 2 years,was attended for convulsions.
The father and mother were healthy,and there were
four children .The first two were breast -fed, and are
quite hea].thy.T.hen the mother gave herself up to the
pleasures of society,becoming a leader of fashion;and
the last two children,left to the tender mercies of
a nurse,were fed on milk and barley- water,and biscuits
and bread and milk,up to the age of nine months.
Both. these children are rachitic:the elder,aged
4 ,years, ha.s dental decay,pigeon- chest, cu.rved. femora
and tibiae.The younger,aged 2 years,- the present
patient,- has enlarged epiphyses,widely -open
fon t3nelle, delayed eruption of teeth,pot -belly, curved
tibiae,and suffers from chronic constipation.
After the immediate treatment of the convulsion,
the digestive disorder of the child was corrected by
a course of grey powder;and it then rapidly improved
under cod -liver oil and malt,and there has been no
recurrence of convulsions.
The brain- storrrs,rohich so frequently are observed
in rickets,- convulsions,tetany,and laryngismus,must have some close relationship:for,under proper diet,
change of air. and the improvement consequent upon these
measures in the child, the tendency for these nerve
explosions lessens and gradually disappears.
The reason for these phenomena is very evident.
The nervous system of the rachitic child is in a
condition of unstable equilibrium.Toxins absorbed from
the bowel are able to produce marked changes in the
oints,srl een..1 iver,and other organs.It is therefore
not surprising that they also pro duce changes in a
delicate organ such as the brain,a nd. lefilve it in so
1yperexcitable a condition that it is ready to
explode,as it were,under the smallest irritation of
provocation.
It is quite possible to see a rickety ch.ild,in. the
throes of convulsions,calm down and change :as in a
moment,after the bowels have been well relieved by a
dose of calomel;and,in the same manner,the restlessness at night is often better relieved by this drug
than by the use of sedatives such as chloral or the
bromides.
,j
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A C( NTRAST
A mother brought her youngest child for medical
advice;an-?,as the eldest chi.a was with -her at the
sane time,it was instructive to examine both children

_

for the purpose of comparison.
The sick child.a.ped 4 years,had marked rickets:
beaded ribs,enlarged radial and tibial epiphyses,
enlarcement of the liver and spleen, and protuberant
abd.omen.No history of syphilis could be obtained.
It had been cafeless]y fed,badly clad, and lived in a
small cottage in a neighbouring village.
The other child,aged 7 years,was a fine healthy
specimen of humanity.It had been breast -fed by the
mother,and was well cared for.Buring the past five
years however the father had given way to drink, and.
the purse and larder often remained empty th.e
children had therefore been fed on insufficient or
improper food, causing, rickets to develop in the case
of the youngest child.
.

.
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Rickets is a disease of domestication,and,in
attempting to cure the disorder,it is first necessary
to get back to nature - open -ait life,free exercise
of the body,and, for the infant,natural food from the
maternal breast.
Wild animals and savage tribes do not suffer from
rickets;and the children of Japan,who are breast -fed
and live largely out of doors, sel dom contract the
disease.But,in zoological Parderis,rickets becomes a
constant pest, and wild animals - captured young and
brought up in captivity - readily fall victims to the
disorder.
When man departs from a natural state of existence,
he no longer lives in the open air or hunts for his
food,and the freedom of his limbs is hampered by
unsuitable clothing.Civilisatic'n has caused him jo
become domesticated,anthough it may introduce more
comfortable conditions into his life, it exacts penalties in other directions,forcing him to live in an
unnatural environment,which cuttails his activities
and produces artificial elements,- so that the normal
functions suffer from disuse and tend to disappear.In
this way such diseases as rickets arise amongst cometunities,and spread rapidly in all directions.Tbe cure
is a return to nature as far as civilisation will
permit,and an abando-nnent of all the artificial substitutes fir healthy outdoor life and natural feeding'.
The simple life for man and woman,and the newborn
child as Nell, is the real cure for rickets.
The strain and stress of modern life works against
the adoption of so easy a cure;but,in his daily round,
the medical man must endeavour to combat antagonistia
elements and point out,to all entrusted to his cared
the advantages,for themselves and futytre generations,
of proper attention to the rules of ordinary hygiene
Particularly must he concentrate hi attentions on
the mother and the newborn child.
Of late years,the general practitioner has cavilled
at the evils of competition and the loss of income,
and at the same time a lowering of his professional
position as friend and adviser of the family,as
'compared with bygone years In the future, h.e may regain
much that has been lost,and this by educating parents;
to appreciate the need of proper attention to their
own health,as well as that of the child,as they will
then place more value in his expert advice .The baby
reigns supreme in the home,and it is by its careful upbringing and training, throughout its early life and
childhood,that the medical practitioner makes for
himself an honoured and respected position in the
household.
The mother's welfare during pregnancy,her diet,
mode of life,exercise,and so forth,all need careful
consideration,- so that every means is taken to enable
her to have a healthy ch.ild.Her breasts must be
.
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inspected,and the physiological reasons for the
necessity of maternal feeding of the child thoroughly
explained to her,Cnd in a simple non -technical
language.
If artificial feedinm is inevitable,the mother
should have supreme control of th.e foods required by
the infant ;and the physician must instruct her in the
best methods for modifying the miik,and making whey,
soups, and gruel s .Indded, the family doctor should have
some acquaintance with the handling of the saucepan,
as well as the scalpel.
The mother should never be left to rely upon the
advice given by manufacturers on the labels surrounding the tins of patent food.s,i or should she be
allowed to be tempted by the offers of generous
supplies of free samples from the makers .Bread,barley,
and oatmeal are all sufficient to supply the necessary
Rruels or jellies for the infant;and these can always
be prepared at home.The dried milks and patent foods,
which often crowd } e. nursery table alongside gripe water and other me
cal compounds,required to
soothe the pains and colics engendered by faulty
feerling,should be banished from the home.Clean milk
and cleanly utensils are alone needed in the preparation of the infant's diet.If dairies were under proper
supervision and control,parents might not be so ready
to resort to the use of sterilised and dessicated milks
and proprietary foods,and the need for these articles
would greatly disappear.It would also be of considerable advantage if the sale of patent foods could be
restricted by law,and their use prohibited without
the advice of a medical practitioner.
In the matter of the abuse of patent foods, ^e of
the medical profession are not altogether qualified
to throw stones;it is necessary first of all that we
put own own house in order.Indeed,it is a far too
frequent practice for medical men to rear their own
infants on various patent foods,and thus set a bad
example in their immediate distttict fcr th.e mothers,
when they learn that the child of their own medical
pendant is bbi greared in this fashion, conclude that
its management is the result of years of practical
experience,and forthwith adopt similar methods for
their own family.Medical men ought also to be more
,chary in prescribing proprietary foods in haphazard
fashion;and the habit of chopping and changing; from
one patent food to anoth.er,because an infant does not
thrive on a certain milk mixture,is a practice both
unscientific and reprehensible, irritating to th.e
parent,bad for the child,and unworthy of the dignity
of the profession.We must practise what we preach,if
we wish to encoura7e mothers to persist in breast feeding, or to rear their infants on careful modifications of cow's milk without resort to the unnecessary
addition of carbohydrate foods.
With a supply of clean milk at hand,the practitinner can direct the preparation of the food mixtures,
and study the child's gradual advance in development,
watching it safely pass the normal milestones;and,if
:
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dyspepsias or signs of early rickets appear,his treat ment can be prompt, and therefore doubly effectual. In
this way, the medical man safekuards the child from
the diseases of early life,and becomes the trusty
friend and adviser of the families under his care;and,
as parents learn to appreciate the value of his instruction and advice,and,year by year,see growinm up
around them heal tby infants and sturdy ch) dren, they
may not appreciate his services only in an ordinary
Commercial spirit.
The proper care of the mother and child has a
still greater outlook,and one that is national in its
imporance.By a systematic instruction of women
ins
actors and medical men,tre causes of infantile
mortality can be attack ed, and many valuable lives
saved and trained up to robust manhood.It may be a
matter of many years,a slow fight against uneducated,
ignorant,and careless people,but,witl united effort,
success should be the final result.In this fashion
tropical diseases are being stamped out;and,by
education,organisation,and efficient inspection,
rickets ought to be prevented or checked in its early
stages,- though it may not completely disappear from
this country,if climate has also to be reckoned with
as a factor in the production of the disease.Neverthe
less, the appplling number of cases present in all big
cities oughtto be materially reduced,- so that gradually
a hardier race of children may be born,who will become
immune to the disease, or able to resist more strongly
its attacks on their nutrition and metabolism.
Mothers must be educated to recognise the serious
responsibility of the duties owing to their children,
and must receive help and practical advice from train-.
ed Lady Inspectors working ün-der medical and municipal
control.Breast- feeding must be the rule,and not the
exception.
In districts with a large population of the poorer
class,milk must be obtained from a certified depet or
consul tati on, e t which all young physicians should be
able to recive special post -graduate training,where
they should be entrusted with the duty of watching the
infants week by week,and,at stated intervals,be held
fespknsible for taking careful record of their weight
and physical development;and,as occasion should arise,
they are in a position to treat minor ailments and
instruct the mothers in the general principles of
infantile hygiene.
Milk depóts should become fecognised institutions
in every village and town,made,if possible,selfsupporting,and controlled by medical men.They would
serve as educational centres to young practitioners,
who wowed derive great benefit from attendance if they,
could study the development and methods of feeding
infants at the depót in the locality in which they
first commence private practice If a system on these
lines could be followed out,th.ere would soon be less
need for books on Infant Feeding,and medical men would
gain wider experience of the management of infants
during the first two years of life.
.

258
At the Csngfejence on
Mortality (June,
1906), Dr.
declared that an Imperial race cannot
be reared on the bottle;and this affirmation recalls
to mind Lord Roseberry's famous declaration that an
Imperial rqce cannot be reared in the slums of a city.
In the years preceding the decline of the Roman
EMpire,Favorinus - a phil.osppher - cried out against
the unnatural nourishment of infants with degenerate
and foreign milk;he forsaw the peril to the State,and
demanded that the babes of Rome should not be nursed
by women who poisoned their lives and strength with

Infantile

alcohol.
In modern days,a prophet is needed to make the
nation realise the risks of artificial feeding with
cow's milk,and the physical deterioration and degeneracy that it will produce in future generations.Mothers
have reared the Imperial races of the past;and it is
to them we look far the Imperial races of the future.
By his wonderful organisation and training,at the
Tarnier clinique,Professor Budin is reported to have
saved a battalion of infants for France.In these days,
when phantom army corps only appear on paper eveolved
in the study of the Secretary for War, it behoves us to
try and settle the army problem by studying the
greater problem of infantile mortality,and endeavour
to produce from the slum battalions of children,
physically fit,ready,and able In later life to fight
the battles of their country.Every infant carefully
reared in the first two years of life would be a gain,
an Imperial asset, and a national achievement.
"A little one shall become a thousand,
and a small one a strong nation "(Isiah,lx,22).
Every .year,at a summer camp at Lwasowe,the writer
has the opportunity of inspecting over a thousand of
!boys from the lowest slums of Liverpool.He has
Ìascertained,by careful weighing and measurement,that,
in physique, they are below the standard of the average
sch.00lboy,and that deformities of the chest are very
cornrnon.But,even now,many could be turned into good
soldiers,and,if they could be better cared for during:
infancy and watched through their early years of
they could be made the raw material from which could
be fashioned the finest soldiers in the world.
By studying the problems of infant mortality and
infant feeding,we may finally discover the successful
treatment of so so widespread a disease as rickets,
and be able to adopt satisfactory measures to
prevent its recurrence.The fight against rickets
willrrbe stubborn and protracted;but,with proper
organisation and concentration of all forces of
attack, the final issue should not remain in doubt.
The practitioner who works quietly at home,in village
and in hamlet ,the busy physician in the crowded slumsl,
'each must play his part in the attempt to exterminate
rickets from the infantile popu7.ation.Further aid
must be given by the State,by municipalities,and
district councils,by inspectors,and willing bands of
workers who can go from house to house seeking out
the causes and remedying the defects of ignorance,
poverty, overfeeding,and overindulgence.The mothers of

life,

j
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the rich,by force of good example,must help to educate
their poorer sisters,until all women for the good of
humanity loyally strive to nurse their infants at the
breast ;and the day will come when the sight of a
child fed upon the bottle casts a slur upon the
household that permits so unnatural a deed.Here lies
a great field for the woman of the future; the reformer
and the enthusiast suffragist in these matters have
urgent problems waiting for the help of their voices
and their hands.
The path ol°ist may in time time supply for us an
explanation of the true cause of rickets,and the
physician discover some specific remedy able with
certainty to cure the disease;but,in the meantime,
medical men and mothers must unite together to check
the spread of rickets,and strive to stamp out stela
a pest before it debilitates ehd cripples t
develbpment of the growing child.
No great; glory wil_l accrue to the worker in this
field; his statue will not be found in the market
place;but posterity will acclaim with thankfulness
his devotion -to the task of benefiting his fellowmen,
and his memorial will be pore lasting than brass.
The medical man is impotent,and aan do but little
lasting good without the help of every mother; they
must be the van of the forces, gathered together to
'stave off the attacks of rachitic disease,or to
prevent its further occurrence.Universal breast feeding is the greatest of all prophylactic remedies
against rickets;and,u.ntil this method is practised,
nothing else is able to produce permanent results.
Napoleon the First,that great organiser and conqueror of nations,recognised the value of maternal
care;and the true treatment of rickets and of may
infantile problems lies in the words of one of his
aphorisrns,which says that:
"The future destiny of the child is
always the work of the mother':
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Syphilis is a chronic infectious disease, acquired
by inoculation with the blood or morbid secretions of an
individual suffering from the malady or by transmission

from parent to child, believed to be due to a specific;
(micro- organism, and characterised by a variety of

structural lesions, of which the chancre, the mucous
patch, and the gumma are the most distinctive.

\H

I

S T O

R Y.

The occurrence of an outbreak of syphilis in Italy

!between the years 1495 and 1500 may be said to mark our

knowledge of the disease as a separate and distinct
affection.

From the numerous writings which appeared

in the latter part of the fifteenth century,

and in the

beginning of the eighteenth, it is evident that the
physicians regarded it as a distinct disease.

Its

origin is, by common consent, traced by them to the army
of Uharles VIII. of France, who had been in Italy since

September 1494, and 1494 -95 was besieging Naples.
disease is said to have broken out in a very severe

The

2.

form, and to an alarming degree, amongst the soldiers
of the besieging army.

Mercellus Cumanus, who ob-

served the disease amongst the army Novars, gives the

earliest description.

Ulcers of the genitals, violent

pains in the arms and legs, and persistent eruptions
of the skin, are described as symptoms of the affection.

While most physicians, as Conradinus Gilipus (Aphor.
I.p.343), in 1497, recognised the starting -point of the

disease to be in the genitals; and regarded impure
sexual intercourse as the most important element in
the etiology, yet this to many seemed insufficient

to

account for the suddenness of the outbreak, and the
rapid, universal spread of the malady.

By some the

stars were blamed as the source of the evil, and since,

in the year 1483, an exceedingly ominous constellation

had made its appearance, they did not hesitate to
ascribe the origin of the disease to it.

Corruption

of the atmosphere was assumed by others to be the

cause of the outbreak.

More especially,

perhaps,

in order to account for the attacking of ecclasiástics,

was the air considered as the medium of contagion.

Various writers advanced atmospheric conditions as the
source of the epidemic, and it was especially noted
that the year 1494 was an exceedingly wet year, many
of the rivers being flooded at that time.

It is not

strange to read that the discovery of America was
thought of in order to account for the sudden outbreak
of a hitherto unknown disease: indeed, it is remarkable

that so long a time should have elapsed before the two

3.

,3-vents

were held in intimate relationship to one another

.

As regards this point, it appears that the earliest con-

tribution was made by Leopard Schmaus (Aphrod.,
professor in Salzburg, who, in 1518, wrote:
is clear to all,

p.

I,

383)

"For it

that the best Indians had for many

years suffered from this disease."

It

seems, therefore,

as is also evident from the letter of Jo. Mandarus

(Aphrod

I.p.606), written in 1525- that this view was already

widely entertained at the time, although not one of the
earlier medical writers mentions it; and even Schmaus is

disposed to regard the origin of the disease in Europe
as due to the influence of the weather.
(Med.

F. Diaz de Isle

Times and Gaz. 1867,I1, p.90), whose writings,

although not published until 1539, were probably writ-

ten some time earlier- about 1510- claims to have treat ed men from the ships of Columbus, who were suffering

from the disease before they landed; and also that,
before the King of France had come into Italy, he had

persons under treatment for the same affection in
Barcelona.

The disease is said to have spread in the

latter place from the soldiers and sailors of Columbus,
they having brought it from Hispanola (Hayti); and
that it was raging there as early as the middle of the

year 1494, is shown by a letter of Nicolaus.Scyllatius
(Aphrod. I.p.116) which was written on June 18th.

1494.

But it is remarkable that, while he expressly states

that the physicians told him that the disease had been

imported from France, he makes no mention of the American origin of the pestilence which he found in Barcelona.
The elaborate treatment in vogue in Hayti, and

4.

particularly the use of guaiacum wood, Diaz de Isla
advances as an especial ground for believing that the
disease had long existed there.

"How could these un-

cultivated people have attained to such a systematic
method of treatment unless the disease had been prevel
ent among them for a long time ?"

Indeed, it seems

chiefly to have been the introduction of the guaiacum
wood into Europe
!1517) that gave

(into Spain in 1508, and into Italy in

currency to the theory of the disease

having originated in America.

G

In the middle of April,,

1493,. after having landed at Seville in the first part'

of the same month, Columbus arrived in Barcelona.
But,
gat

inasmuch as before this, he had remained nine days

Lisbon, and was for some time detained by stormy

weather off the Azores, and, furthermore, since one of
his ships before joining him at Palos, south of Seville,

had touched at the coast of Galicia, it was naturally

suggested that,

supposing the disease to have been real.

i

ly brought from the West Indies,

it should have broken'

out in all these places before it did in Barcelona.

Montejo endeavours to show that this was impossible,
since but a few of Columbus' men landed at the

Azores
1

and remained only for a short time, and that they were

there in the storm but one week altogether;

and at Lisbon, he declares the crew did not go ashore,
and Columbus himself, accompanied only by a pilot,

visited the King of Portugal, not in Lisbon, but at a
country -seat in Valparaiso.

The same author, in

reference to Seville, shows that there was a hospital
there as early as 1502, for the treatment of syphilis,

5.

to which the name of "Serampion de las Indias" had been

given (Med. Times and Gaz. 1867,I1.).

The disease from

Spain was carried into Italy, partly by the Spaniards
in the army of Charles VIII., and partly by the Spanish
army which was led by Gonzalo Hernandez de Cordova into
Italy to the assistance of King Ferdinand II. of Naples,
and which in May,

1495, landed at Messina.

The theory

of the American origin of syphilis was, however, most

contributed to by the work of Gonzalo Hernandez de Ovieco
(Relacion sumaria de la historia general y natural de
las Indias occidentales, Ioleti,

1525, who,

in 1525,

was sent out to Hayti to inspect the mines there, and
.

in 1525 published a description of the country.

We

find this theory often mentioned or avowed by the medical writers of the middle of the sixteenth century, as

for example by Alfonso Ferrp in 1537, J. Bapt. MontanuS
in 1550.
1564.

A.Musa Brassavolus in 1551, Gabr. Fallopia in
Astruc's celebrated work (De Morbis venereis,

Lib. VI. Paris, 1789) lent the theory weight in the

eighteenth century; but, at the same time, instigated
the critical writings of Ant. N. R. Sanchez (Disser.ta-

ttion sur l'origine de la mal. Vener., Paris, 1752;

Examen historicue l'apparition, etc. Lisbonne, 1774),
and Hensler (Ueber den westindischen Ursprung der

Lustscheu Hamburg, 1789), which, in spite of the
partially well -founded objections raised against them
by Girtanner, have still the effect of depriving Oviedo's
statements, with regard to the primary occurrence of
syphilis in the West Indies, of all credit, even to
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the present day.

Montejo, Gaskoin,

attempted to re- establish them.

and Bassereau have

The latter urges that

during the life of Oviedo no opposition was raised to
his view, although, in other respects, his history of
the West Indies encountered little hostility.

But,

after all, that does nOt appear so remarkable when we

consider that this view was an explanation of the out -'

break of the disease- to every one a new and strange
affection - which obviated all difficulties, and that
the Spaniards, and especially the French, were only

glad to accept a theory that relieved them of the re-

proach of having themselves given birth to the disease.
However,

Oviedo's assertion did encounter an adversary

even in the sixteenth century, in the person of the
Spanish priest Francesco Delicado (11 modo di adoperare
legno di India occidentale salutifero remedio, etc.,
Venetiis, 1529), who lived for a long time in Italy,
and who makes the statement that the disease, with which
he was acquainted from personal suffering- prevailed as

early as 1488 in Rapallo, and was carried to America

from Columbus'

sailors J. D. Vigo, who was born in

Rapallo, and wrote in 1503, does not mention this, and

makes the first outbreak of the disease occur in 1494.
As shown by recent investigations, certain other alleged facts, in regard to the first outbreak of the dis

ease, which are used as objections to Oviedo, prove
not to be authentic.

Thus, the accuracy of the date

of the frequently quoted letter of Petrus Martyr

Anglerius to Aurius Lusiyanus, in Salamanca, was
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indeed suspected by Sanchez, to whom this letter might
have been of material service, and it has more recent'y

been called in question by Pellicier, Munoz, and Cantu.
This letter is dated April 15, 1488

(Gaskoin 1. c.p.21).

Bassereau (Origine de la Syphilis, Paris, 1873) contends
that in the chronicles of Puy, which were written by

contemporary and citizen of the town, de Meyes, the
fact that the "verole" first showed itself in that city
in the year 1496 is particularly mentioned.

The dis-

eas9, therefore, appears to have been in existence in

Spain before the campaign of Charles VII.

But there

is in the dates thus far presented nothing inconsistent

with the supposition of its importation from America.
Nevertheless,

there are a number of collections of

literary matter, descriptive and historical, which make
it not improbable that the disease was not unknown in

certain portions of Europe, even prior to the return

of

Columbus from the West Indies; indeed, in some of the
chronicles before the Neapolitan compaign of Charles
VIII. the tern "morbus gallicus ", and "mala franzos"
are met with.

A very fair representation of syphilis,

occurs in the description of Friedberg (Die lehre von

den venerischen Krankheiten in dem Alterthem and Mittel alter, Berlin,

1865) of a disease in persons of high

rank; as, for instance the case of the Bishop of Posen,

Nicolaus von Kurnik, who died on March 18th. 1382, after
having suffered from ulcers of the genitals and afterwards of the tongue and throat, so that he was hardly
able to speak or to swallow, and finally with ulcers
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upon the right side.

The probability is that syphilis

existed in certain portions of Europe, more especially
in Southern Europe, prior to the epidemic outbreak of
the disease in Italy at the end of the fifteenth century,

in the same way, perhaps, as it prevails at times in

retired localities in the form of an endemic disease.
'but,

at the end of the fifteenth century various cir-

cumstances combined to favour a great general, epidemic
outbreak.

The previous centuries, by moans of the

crusades and the peculiar pilgrimages of the previous
century, had already set the people in motion, and es-

tablished more imtimate relations between the different
nations.

The unsettled mode of life had tended to

deprave the morals, and the rough bands of soldiers

roving through the country gave occasion to all kinds
of licentiousness.

In Italy,

just before the outbreak

of the morbus gallicus, an epidemic disease, probably

of a typhus character, had been raging and destroyed

many people, the affection having been imported with
'the Jews

(Marranen, Cited by Eassereau, loc. cit.),

who were driven out of Spain; besides, the years 1494
95 were marked by great rain -falls,

occurred at Rome and other places.

so that floods

All these circum-

stances would naturally impart to the already existing

disease, when taken with the unfavourable hygienic

circumstances that always accompany war and siege, an
acuter,

severer character than it had before; just as

we now observe worse forms of the disease in perosns

reduced in health, or living under debilitating
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conditions.

The spread of the disease in Italy,

Spain, France, and Germany was also largely contributed

This spread

to by the campaign of Charles VIII.

during the last ten years of the fifteenth century was
of a rapid and general character.

Indeed, as early as

the year 1496 measures were taken in the different

cities of France and Germany to put a stop to the

extension of the scourge.

On March 6th. 1496,

the

Bar.isian Senate issued a decree designed to protect the

inhabitants from the epidemic; it began with the state1

ment that a certain contagion disease, "la grosse verole"

had been raging violently in different parts of the

kingdom for two years.

In Nuremberg (Waldau, Ver-

mischte beitr. zur Ceschichte der Stadt Nuremberg, B.
IV. p.409) the Bath passed an ordinance concerning the

bath- keepers, and in reference to the "new" disease of
the "french ".

In Frankfort, the disease broke out in

the summer or spring of 1496.

On August 9th of that

year the Bath decided to issue a proclamation to the
people, and on the 13th and 25th of October passed a

decree with regard to it.

The monk,

J.

Sciphover de

Meppis (fhron. Archicomit. Oldenburg. in Meibom. script.
t.II, 1497) relates of this pest that it came from

Bremen and Hamburg to the principality of Osnabruck
and to Westphalia.

The controversial point as to

whether syphilis towards the end of the fifteenth
century was really a new disease, or was then for the
first time imported into Europe, has engaged the
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attention of physicians with greater earnestness the
farther they have been removed from that period.
the contemprraries, the influence of the

To

stars, war

famine, and flood sufficed to account for the production
of a new disease.

Others contented themselves with the

theory of the Americans, or even of an Ethiopean origin.
Still, even at that time, there were some who sought to

trace a connection between it and diseases with which
they were familiar.

They were specially disposed to

trace the source of syphilis to lepra_ the leprosy-

which was at that time becoming extinct.

But the

¡efforts to identify these two diseases were opposed by

Nicolaus Leonicencus (Aphr.,I.p.18) in 1499.
other hand, again, Natalis Montesaurus (Aphr.

On the
I,

p.115),

in 1498, declared that the disease was no new one, but

had already been described under the names Eother. and
Asphati; and Sebastianus Aquilanus

(Aphr. I. p.5),

in

1498, says that it is identical with the elephantiasis
of Galen; but,

in this,

is sharply corrected by Jacobus

Cataneus (Aphr. I.p.143) in 1516.

An attempt has

since been made to establish the theory of the develop-

ment of syphilis from leprosy.

A.

F. Simon

(Virchow's

Handbuch der spec. Pathol. and Therapie, II. 1.p.429)
calls it an offspring of leprosy, and claims, too
that under certain circumstances it may become its

parent.

What we see of leprosy at the present day in

the East and various lands, certainly bears but little

resemblance to syphilis; and it is noticeable, too,
that in the commencement of the sixteenth century, the
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lepers were evidently afraid of infection from those

who were syphilitic;

and that this was no groundless

fear, that is, that lepra afforded no immunity against

syphilis, is shown conclusively by the inoculation

experiments of Danieissen.

Still, it is not impossible

that the term "lepra" was made to embrace much that
;properly belonged to other diseases, syphilis included;

and this view is made plausible by E. Huntz (Arch. f.
Dermat. u. Syphilis, B.II. 1870, p.59) from the descriptions of lepra by B. Gordonius

(1305).

Putting aside

the controversy as regards the supposed infectivity of

leprosy,

such passages as the following of J. Gaddesden

(Ross Anglica, Lib.

esting:

U.

cap. vii,

de lepra) are inter-

"Ille qui concubuit cum muliere cum qua coivit

leprosus puncturas inter carnem et corium (scil. virgee)
sentit et aliquando calefactiones in toto coropro et

postee frigus et insomñientates et circa faciem quasi

formicas currentes;" and comparing such passages with
others where lepra is not directly referred to, but

rather some general infection of the body following
impure intercourse, the unavoidable conclusion is that
the implied disease is syphilis.

The question becomes

more involved if we go farther back in the literature,

from the fact that in the writings of antiquity and of
the middle ages we rarely find such minute and des-

criptive accounts of morbid appearances as are contained in certain passages from Celsus and Oribasius; but
the accounts are mostly limited to the descriptions of

various local affections, for which technical names
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are employed, whose import, expressed according to

modern pathological views, is not easy to determine.
The position of pathology, or of any single prominent

investigator at any period, has a decided influence upon
the interpretation of such expressions.

For those who

Made syphilis arise from the most various local affec-

tions of the genitals, from gonorrhoea even, the fact of
there being evidence of such local affections had been

observed and unmistakably described in remote antiquity:
was quite sufficient proof of the existence of syphilis
in those times+ while, on the other hand, certain adher-

ents of duality in syphilis saw only in those records
.escriptions of purely local affections,

such as are

of frequent occurrence at the present day,

and have

solely their frequent source in unclean sexual intercourse in common with syphilis.

In fact that we find

no accounts of such affections as occur in children with

hereditary syphilis in the writers of Grecian and Roman
is striking.
e

A passage in Michael Scotus-

procreatione et hominis physiognomia- which Cazenave

ites, may possibly have some reference to this:

'Sciendum est quod si erat fluxus quando erat facts

conceptio creatura concipitur vitiata in plus aut minus ".
In the Ajurveda of the Indian medical writers, such as

Susrutas (Erlangen, 1344 -50, B.
p.

195, and cap. II,

I.

cap. XII. and XIII,

p.175; II. p.1.24), which contains

throughout very interesting acco,mts of affections that
owe their origin to sexual intercourse- and can, therefore

Scarcely be considered as anything else than syphilis;
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he mentions an "Atrophia ulceribus terribilis" of
!infants, for the occurrence of which demons are held

responsible.

It is in the highest degree probable,

therefore, though difficult to prove absolutely, that,'
not only local affections of the most varied description,
due to unclean sexual intercourse, but also syphilis

existed even in antiquity, both in the East and in
Europe.

But not, however, until the close of the

fifteenth century was it recognised as a disease sui
generis.

Noteworthy is the fact that, originally,

various exclusively local affections of the genitals ulcers (caries, caroli) and discharges (gonorrhoea)

-

were distinguished from the "morbus gallicus "-and were

represented as something peculiar.

And there was

considerable doubt, with regard to the epidenic out-

break of the disease, as to whether its origin was not
due to the action of general causes.

Gradually, how-

ever, as the most frequent source of the disease came
to be recognised, in the category of morbus gallicus all

affections of the genitals springing from sexual in_
tercourse were included in common.

Infection was,

as,

early as the sixteenth century, recognised as a cause
of a blenorrhoea of the urethra, while it had been

hitherto regarded as a true gonorrhoea, as a super fluitas.

In the earliest descriptions of the morbus

gallicus no mention is made of the gonorrhoea, and even
in the petition of Simon Fish to Henry VIII, in the

year 1430, the clap was distinguished from other diseases communicable through coitus.

While at the end
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sixteenth century Hieronymus oapivaccius speaks

of the

of a "gonorrgoea citra luem veneream", we find that
and more
was
distinction
more^
such
lost sight of, up to the end

of the seventeenth century; so that Sydenham (Opera

universal Epist. respons., IT.) wrote:

"

cujus (scil.

morbi) virus cum per gonorrhoeam non ejiciatur, sanThe

guinis massam dicto citius pervadit infectique."

progress, however, of medical thought in the eighteenth

century demanded the separation of gonorrhoea and
syphilis.

In 1767, Balfour (Diss. de gonorrhoea

vir.

ulenta, Edin., 1767), in a dissertation upon the subject,

maintained their non -identity.

general impression than it would otherwise have

a less

done,

But this view produced

since so weighty an authority as John Hunter

(The Works of John Hunter, ed. by J. F. Palmer, Vol.IT,

London,

1835, p.143),

supported by experimmnts,

decided

in 1787 in favour of the identity of gonorrhoea,ehancre,
and lues veneria.

In May, 1767, Hunter had inocula-

ted (probably upon himself) pus, which he considered
to be gonorrhoeal matter, on the surface of the

penis and prepuce

(loc. cit.,p.417).

glans

Ulcers were

produced, followed after some months by ulceration of
the tonsils,

and a coppery skin -eruption.

Consequent-

ly it appeared to John Hunter that the identity of the

gonorrhoeal, chancrous, and syphilitic virus had been,

clearly demonstrated.

Differences in the manifesta-

tions he believed to depend solely upon the difference
in locality; on mucous membranes the venereal virus

produced a.blenorrhoea, upon the skin an ulcer.

On.
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the other hand, Benjamin Bell

(Treatise on Gonorrhoea

Virulentia and Lues Venerea) took up the controversy in
1798, and advocated- likewise supported by experiments

But the matter was only settled

the view of Balfour.

definitely,

-

in consequence of the numerous inoculations

made by Ripcord (Traite pratique des maladies Venerien
nos, Paris,

1838),

in the year 1831.

Out of many

hundred inoculations of the skin with gonorrhoeal
secretion, Ricord did not succeed in producing a chancre
or constitutional syphilis in a single instance; the

contrary results obtained by others he explained by
supposing that in their case a chancre had been con-

cealed within the urethra.

Thus gonorrhoea was once

more finally eliminated from the definition of syphilis,
and the latter term was limited to ulceration and cer-

tain other jws diseased processes upon the genitals,
and to those symptoms called, since Hunter's time,

"constitutional."

A

further restriction of the term

was proposed by Bassereau in 1852, in separating from

syphilis the so- called soft chancres and the suppurat
ing buboes, to which they often gave rise.

S

Y N O N Y M S.

We have seen that the term "morbus venereus" was

for long applied to the disease; and a number of local
affections,

having no connection whatever with syphilis

were for a considerable period confounded with it.
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Etiologically speaking, syphilis and morbus venereus are
not synonymous terms;
!as,

syphilis may be a morbus venereus-

in fact, it is in the great majority of instances -

but not necessarily.

The term "syphilis" was probably

,invented with reference, etymologically,

to the most

frequent mode of origin of the disease, and was first
employed, incorporated in a myth, by the Venonese

physician Hieronymus Frascatorius (Syphilis sive morbus
gallucus, Lib.III, 1521), who related in a poem concerning the disease, that a herdsman of King Alkithous,

Syphilus by name, was afflicted with it by Apollo, in
punishment for paying divine homage to the king instead
of to the god.

Other names employed in the fifteenth

and sixteenth centuries were:
the Italians, Germans,

"Morbus gallicus"

and Spaniards),

anus, by the French, who, however,

1:4orbus

(by

neapolit-

as early as the end

of the fifteenth century, called the disease "la grosse

verole."

In Spain the popular term was "bubas"

(pox);

in Germany- "Welsche Bossen" or "Purpeln ", and also
"mala franzos."

The names "Lues venerea ",

"mentagra,

or "mentulagra," and "Pudendagra ", and "Paturse," etc.,

were employed by the older writers.

The term "Sibbens,"

or "Sewens" was applied to a disease peculiar to the

west of Scotland, and especially to the counties of
Wigton, Dumfries, Ayr, etc., which first began to be

observed towards the end of the seventeenth century 1694- at which period it was said to have been imported
by the soldiers of Cromwell.

From the descriptions

extant there can be no doubt that it was in reality
syphilis.
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There is scarcely any necessity to enter into
minute details as regards the geographical distribution
of syphilis,

for, in consequence of the active inter-

course which has been maintained between different

countries in modern times, the disease
prevalence.

chs

of wide -world

Still, its principal seats are the great

centres of traffic and luxury, whence the malady is constantly being conveyed to other and remote localities.

Especially is this true of the great seaport towns.
In many countries the coast is invaded before the in-

land regions.

The fact that syphilis developes less

readily in one place than in another is to be ascribed
solely to external circumstances.

The mode of life,

manners, and customs, material prosperity, national
teríperament, And the grade of civilisation are the

main points that influence the spread of the disease.
Race appears to have no particular bearing upon sus -

ceptibility to the syphilitic poison.

It

is,

therefore,

so much the more remarkable that in certain countries,

although exposed to the infection, the disease has made
little or no progress.

These countries are such as

Iceland, and, according to Livingstone, a portion of

Central Africa.

Livingstone

states that the natives

who contracted the disease upon the West Coast recovered, anti on returning home, without medication.

This

peculiarity, however, was exhibited only by the natives
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influence of climate upon the development of syphilis
is a factor of secondary moment in comparison with

other outward influences which affect health and vital ity.

According to Lagneau (Rech. compar. sur les mal.

vener. dans les diff. contrees, Annal. d'hygiene publique
et de med. legale,

Ser. II, t. XXVIII.), the course of,

the disease owes its character to the temperature of
the region where it occurs.

In the warmer countries

it is claimed that it runs a more rapid course than in

the colder.

In regard to the influence of climate

upon the course of the disease so far as severity is
concerned, a number of statistics, intended to indicate
a favourable influence of mild climates,

are off set

by Hirsch with another series, equally large, which
(shows that even with the most favourable climate the

disease may take a very malignant course.

The more

uniform the climate is, the less unfavourable will be
the influence from this particular source; but, at the
same time, the resulting advantage may be quite out-

weighed by other circumstances.

The same result as

residence in a severe climate may occur in one who
dwells in a region where not yet acclimatised.

G E N E R A L

P A T H O L O G Y.

A fixed contagium is contained in the disease -

products and in many of the physiological elements of
those affected by syphilis, which is capable of repro-

ducing the disease when inoculated into a healthy per-
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son by accident or by design.

It seems that the con -

tagium does not penetrate the intact epithelial layer
of the skin or of the mucous membrane, but that an inoc-

ulation is effected only in parts deprived of epithelium,
or when the contagions principle is introduced beneath
the epithelial layer.

In all probability it may also

gain entrance by penetrating into the hair follicles
down the roots of the hair.

Having gained entrance

there the typical local lesion developep, the general

symptoms following in due course.

The contagium then

reproduces itself for many years- during a period in
which, too, it may be transferred to a healthy person -

within the diseased organism, and also retains its
virulence for a length of time that has not yet been

determined with accuracy.

The constitutional syphilitic

disorders are manifested by a chain of symptoms continu'ing for years, sometimes for life.

During this time

there are periods of relative, apparently complete,

health, without anything abnormal being observed- the
so- called "latent periods."

The disease, however, prob-

ably dies out after a relatively short period in many,
sf not most cases.

It is but very very seldom that

the typical local changes produced by the syphilitic

poison are wanting, but in some exceptional cases they
cannot be found.

Syphilitic semen, in producing con-

ception, may at the same time infect the woman, and
cause constitutional syphilis without causing an initial

lesion, and the same is true as regards women who have
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become syphilitic during pregnancy by retro-infection

from the foetus.

The initial symptoms are always

absent if the virus is introduced with the generative
cell, in which case the advance of the disease coin-

cides with the development of the foetus, and we may
encounter only general disorders without local lesion.
terms "inherited ", "hereditary ", and "congenital"

syphilis have been applied to the disease when it de-

veloped during intrauterine life.

From the "acquired"

form it shows other marked differences.

It is at

present uncertain whether syphilis can be transferred
to the second generation.

The infiltration which

constitutes the initial syphilitic local lesion developes at the point where the contagium penetrates the
skin or the mucous membrane, i.e., where dequamation

has occurred or where there is a chap or crack in the
integument, an accidental or artificial injury, or an
The lesion appears only at

open follicle perhaps.

the point of infection, but only after a symptomless

period of days or weeks- provided no other infectious

material is inoculated at the same time.

The duration

of the symptomless or incubatory period is usually two,
three, or four weeks; occasionally, however, it has

been observed to last only one week, sometimes five
or six weeks; and

J.

Hutchinson says he has seen it

extended to eight weeks.

There arises, after the

initial lesion has existed for a few days, a usually

painless swelling of the nearest lymphatic gland, or
of those next away from it- the indolent bubo,
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scerosis of the glands, sceradenitis; at the same time
we frequently see sclerosis of the lymphatic vessels -

seierotis lymphangitis- the lymphatic vessels being,

between the initial lesion and the bubo, changed into
thick, knobby cords.

Then appear symptoms of general

infection after a few more weeks- the so- called "second
incubation ",

-

which may involve any organ or any tissue,

either singly or in combination.

These symptoms may

last, with brief or protracted interruptions- sometimes

of years- for a variable period.

This is general or

constitutional syphilis, characterised by latent periods
or relapses.

Sometimes we see in this so-called

"second incubation " - also called the "intermediary
(stage " - at a variable period after the initial symptoms,

the development of characteristic syphilitic lesions.

There are either interjected prodromes of the general
eruption, or they have to be considered as the result
of regional active or passive migration of the contagium,

and partly of accidental or intentional infection,

postinitial infection.

The intervals between the

'infection and the appearance of the initial symptoms -

first incubation- and between this and the first symptoms of general infection- second incubation- can be

exactly determined in some accurately described cases
!of

experimental infection with syphilis.

one case,

Thus, in

the duration of the first incubation period

Hwas, minimum,

10 days; and in another case, maximum,

42 days- the average being between 21 and 28 days.

That of the second incubation period was, minimum,
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between

and 14 days (once); maximum, 159 days (once)-

7

the average being from 6 to 12 weeks.

In actual

practice, however, great variation is observed in this
respect, as it is, moreover, not always easy to deter-

mine the moment of general infection, and the character
of the

same makes some differences.

P A T H O L O G

I

C

A L

A N A T O M Y.

PRIMARY LESION OR CHANCRE.
At the point of entrance of the syphilitic virus

healing will take place in a few hours like any other
trivial lesion, and nothing can be seen of an unusual

character for a few days, i.e., during the period of
incubation.

Then, if the poison has taken effect, an

initial manifestation occurs in the form of an infil-

tration, which from the beginning is marked by a slight
redness,

sharply defined borders, induration, and slight

sensitiveness; these characters, especially the hard,
sharp borders, persist for some time; this first in-

duration is called "Hunter's Induration" or "Hunterian
Chancre ", as well as the "syphilitic chancre ", the
"syphilitic induration,"

duration."

or.

simply "chancre" or "in-

The infiltration at other times has the

form of a sharply defined, not very hard nodule, projecting above the surface of the skin, to which the

term "initial papule"
applied.

or.

"

syphilitic papule" has been

The chancre, when examined under the
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microscope,

shows a proliferation of the cells of the

cuticular connective tissue, which in the beginning are
found along the smallest blood- vessels, and the process
must therefore be regarded as in part a proliferation
of the elements of the walls of the vessels, and in part

also a migration of leucocytes.

In the course of its,

further development the new formation of cells extends

between the small blood- vessels, so that finally the
papillary layer, the rest of the cuti5

,

and the sub-

cutaneous tissue appear equally infiltrated.

Gradually

we observe in the vessels thickening of the medial- and,

proliferation of the intima- changes which are found in
the arteries as well as in the veins, and which finally

produce contraction and even obliteration of their
lumen.

These processes resemble those of endarteritis

and of endophlebitis.

The lumen of the lymphatic vessels

is not so affected, only perhaps

larger than usual.

Sometimes we find, corresponding to the sclerosed parte
interpapillary epithelial depressions of various shapes,
like pegs or offshoots, penetrated

t

the infiltrated

cutis; at other times the borders between the papillary

ayer and the stratum Malpighii are obliteraféd.

Iñ

such eases the new cells of the cutis are forced always

towards the surface, the epithelial stratum appears

thinner and thinner, and finally disappears- erçsionor the infiltrated cutis,

deprived of its epitheliuN

breaks down entirely- ulceration.

In retrograding

chancres we find few cellular elements, but shrunken
threads of connective tissue.

In old chancres giant
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cells are occasionally found, as also other changes

The

similar to those existing usually in a gumma.

formation of new cells occurs also in the papillary
layer,

sometimes extending into the subcutaneous

stratum, but principally confined to the papillary layer,

starting from the blood- vessels; the papillae are usually longer and broader,

and the interpapillary ingrowth

of epithelium is often interspersed with proliferating

young cells.

Desquamation soon occurs as a result of

moistening of the epidermis.

The chancre of syphilis

occurs as an infiltratem from the size of a lentil to
that of a shilling, which lies in the skin or mucous

membrane and the underlying connective tissue as a
sharply defined body, somewhat reddish in colour, and

projecting a little above the level of the surrounding
skin.

According to the structure of its seat, so does

that of the chancre vary as regards shape.

If it is on

thin skin with a loose subcutaneous connective tissue,,
it has a flat or plate -like extension,
is easily recognised;

in which form it

it is sufficient to grasp the

edges between the index and thumb to feel the cartila-

ginous hardness or hard plaque- parchment induration.
The comparison to a flat plate of cartilage appears the

more fitting if the chancre occupies the inner surface
of the prepuce; if we try to turn the inner lamella

outwards, the part of the prepuce which the chancre

;occupies appears like a stiff plate and is bloodless,
just like the conjuctiva when turned over the tarsus.
If the sclerosis occupies the free border of the prepuce
or of the urethra,

it will feel like a stiff tube.
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An indurated chancre is easy to recognise in this way,
and the diagnosis can be confirmed by examination after-

wards.

Usually although the superficial extension of

the sclerotic infiltration is pronounced, it may have a

circular, semicircular,

cylindrical, or bean shape;

but it will generally feel doughy, indurated, and more
or less sharply defined at its edges when grasped be -'

tween the index finger and thumb.

As has already been

mentioned, these forms are usually more pronounced when
they are located in loose tissue than when the skin is

thicker or when the sclerosis lies over unyielding

subcutaneous tissue; in women this difference is more
conspicuous, if scleroses on the labia minon or on the
prepuce of the clitoris are compared with scleroses on
the rough skin of the thigh or on the labia majora.
If the hard chancre is in the cavernous tissue of the

glans or in the muscular stratum of the cervix uteri
the diagnoses becomes even more difficult.

In the

latter case an indurated cicatrix, the remains of a

laceration during childbirth, may be mistaken for a
syphilitic sclerosis.

In less accessible places,

such

as the vagina, or in extragenital localities, as on

the lips, nipples, etc.,

it will not be difficult to

recognise them, once their characteristics in the ordinary situations are learned.

Usually the infiltrate,

which underlies the chancre, increases in proportion
as the patient is neglectful of it.

When it is care-

fully attended to, the infiltrate will gradually diminish in the course of a few weeks; it shrinks into a
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which remains
simple thickening of connective tissue,
for years.

Sometimes, however, the retrogression is

so rapid and complete

that no trace of induration can

be found after a few weeks; and occasionally the in-

durated part becomes atrophic, cicatrical, thin, and
poor

in.

pigment.

All this may occur, especially when

the lesion is of limited extent or in some inaccessible

place, without any appreciable injury to the patient,
so that he may deny in good faith any knowledge of an

initial lesion; and he may be utterly unable to account
for the presence of old connective -tissue induration or
a colourless,

atrophied cicatrix on the penis which the

medical attendant may discover.

Sometimes one may

overlook the infiltration, as it is often so trivial
that it can be hardly seen or felt.

The epithelium

soon desquamates when the initial lesion is inside the

preputial sac, leaving a limited erosion, discharging
some secretion,

and an appearance like posthitis or
As a

rule,

the epithelium covering the chancre desquamates

early,

balanitis may be assumed by the chancre.

leaving the corium as a light red, shining surface,

often covered with thick,

sticky pus; this is the

erosive or desquamativo chancre.

In dry places this

secretion becomes a thin, stiff rust.

In other cases

the secretion destroys the corium also, and a loss of

substance results, leaving an ulcer; this is now called

exulcerative sclerosis, ulcerative chancre, hard or
indurated chancre, infectious chancre, or the Hunterian
chancre.

Probably because of the access of pyogenic
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micro- organisms, a chancre early and often assumes an

ulcerated form, so that some erroneously reverse its
stages and assume that the ulcer comes first and then the

induration; this is absolutely incorrect, at least for
cases in which there are no complications with
the syphilitic infection.

The destruction of tissue

1

and the formation of the ulcer in ulcerated scleroses

give rise to additional symptoms.

The loss of sub-

stance rarely involves the whole extent of the sclerosis,
but usually only the middle portion and without extend'
ing through the entire thickness.

As a consequence of

this, the principal characteristic of the chancre becomes
the fact that it is situated on an indurated base, and
is either partially or entirely surrounded by a hard,

sharply defined border.

For the same reason the edges

of the ulcer are usually adherent, not undermined; the

ulcer is generally shallow, but is sometimes deeper in
the centre.

The base of the ulcer is more or less

discoloured by adherent sloughs, but is sometimes of a
fine red colour and granulating.

The quantity of the

pus is proportionate to the size of the ulcer; it is
shiny, and often contains shreds of broken -down tissue.
To such an extent may the destruction of the ulcerated

chancre prevail that at first sight it has all the

appearances of a simple ulcer, but more careful examination shows that the margin and bottom of the ulcer have
the clear characteristics of a sharply limited indura-

tion*

There always remains an excavated, dish - shaped

part,

the outer surface of which forms the seat of the
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concave ulcer, when the greater part of the lesion

ulcerates.

Various circumstances give rise to ulcer-

ation of a chancre.

Its histológical structure, which

shows endarteritis and endophlebitis, explains how the

disease of the vessels may lead to gangrene.

Thus we

observe occasionally bloody, nocrotie shreds of tissue
in the centre of the open chancre, and the gangrenous'

process may even extend sometimes over the whole surface of the initial lesion, and in that case is formed

what is termed the gangrenous chancre, the superficial
layer of the chancre appearing as a blood -soaked eschár.
The clinical picture may be altered by the lodgment of

various pathogenic germs on the open- ulcerated or

gangrenous- chancre.

These are, besides the contagium

of the venereal ulcer- soft chancre- the pyogenic cocci,

especially when cleanliness is lacking.

The destrucrI

tion of tissue is rapidly increased by the inflamma-

tion produced by these micro -organisms.

The more the

lesionr extends towards the surface,'and the greater
the maceration which the epithelial layer undergoes,

and also the more the person is careless and uncleanly
in his habits, the sooner will erosion and ulceration
take place.

The movements of the parts and the

consequent stretching and pulling in different directions of the infiltrated lesion also favour the oc-

currence of ulceration.

The syphilitic virus, we

have already seen, usually gains entrance in parts

which are naturally disposed to erosions, tears,

etc.',

but the tendency to such lesions is increased by the
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pathological changes emanating from the initial mani
festation,

as a loss of the normal elasticity is occa-

sioned by these.

If inflammation is excited by care-

lessness or improper treatment the further course of the

ulcerated chancre is unfavourable.

Then we observe

certain complications- which may, of course, alter the
original appearance of the chancre- such as erysipelas,
gangrene, etc.

In consequence of exuberant granula-

tion filling the ulcer and even rising above the sur-

rounding level of the skin, an ulcerated chancre some

-,

times assumes a singular appearance- the so- called ulcus
elevatum.

In rarer cases the chancre becomes the seat

of papillary excrescences, which may assume the appear-

ance of warts, arising from a base of from the size of
a

hempseed to that of a pea, or which are attached by

a slender pellicle, and form a

growth with several

lobes of various sizes and forms.

These formations

which are usually called condylomata- sometimes develop
alongside of the other syphilitic forms.

They have also

been called venereal warts or papillomata venerea.
Under appropriate treatment the ulcerated chancre undergoes, as a rule,

satisfactory improvement.

The ulcer,

begins to clean, and a fresh growth of the epithelium

begins to form at the periphery after a few days; the
secretion of pus diminishes, and in a short time the
loss of substance is covered by new skin.

Neverthe-

less, close examination will show that the sclerosed

part on which ulceration had existed has meanwhile

decreased a little in area, but that further diminution
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proceeds very slowly,
sclerosis.

just as in the non -ulcerated

It is in such cases often difficult to

make the patients understand that the course of the
initial lesion is not finished with the cicatrisation of
the ulcer, and that there is danger of fresh eruptions

while'Nduration persists.

One must not forget this, or

it will not be understood why and how sooner or later

ñew ulcers arise in the same place.

It

is a fact that

a chancre often breaks open again in one or the other

part after such cicatrisation, or that the initial

lesion is but imperfectly cicatrised on one side, while
rt

the opposite border the ulceration deepens and pro-

gresses.

This / is seen especially in cases in which

the initial manifestation changes directly into a lym-

phatic sclerosis, or into an indurated lymphangitis.

f

in such cases the breaking down of the initial lesion

extends to the lymphatic vessels which are affected at
the same time, the ulcerative process id often greatly

protracted.

A chancre in the sulcus behind the corona,

has a special tendency to extend in this way, and we see
the ulceration proceeding along the affected lymphatic

vessels, or advancing along between the glans and the
corpus cavernosum, pockets and excavated ulcers being
formed, of a very chronic course, by its destruction.
The chancre, however,

sometimes shows only an imperfect

tendency to heal, even when there is no affection of
the lymphatic vessels, and leads to progressive ulcer-

ation in other parts.

In such cases it is probable

that the initial production has undergone a change into
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a gumma,

this change resulting- just as in a gumma which

is breaking down- in the taking on by the ulceration

of a serpiginous character.

A chancre is usually

irecognised easily enough, but under certain conditions

other changes may occur which give a marked resemblance
to the initial lesions of syphilis;

such, for example,

are scars produced by cauterisation with caustic potash
or other caustics.
al lesion,

At other times a trivial mechanic-

such as a tear or fissure, or desclamation,

around the genitals may, as can be readily understood,
assume a suspicious character- chiefly because of its

situation- without having anything to do with syphilis,

upon the occurrence of a slight inflammation produced
by the settlement of pyogenic micro -organisms.

Con-

sequently, the history of the case and the chronological order of the appearance of the lesions, as well
as the conditions of the neighbouring lymphatic glands,

should always be most carefully investigated.
itial lesion may also be resembled by a gumma.
a chancre exists

The in-

When

within the preputial sac, or be other-

wise concealed, certain difficulties may arise.

It

is impossible to see the lesion in the sac of the pre-

puce when there is phimosis from the beginning, or

when the initial lesion within the prepuce is accompanied by a contraction of its orifice- a so- called
'inflammatory phinosis- but even here we are usually
able to diagnose a chancre.

change visible;

Externally there is no

or there may be, at the site of the

chancre, a small protuberance of a more or less red
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colour.

But,

if we palpate successively the glans,

corona, sulcus, and fraenulum, we shall be able to detect the existence of an induration.

The forms, uneven

surface of the sharply defined, indurated, and sometimes

sensitive infiltration is so marked that it can hardly
be overlooked.

The occurrence of a discharge from the

orifice of the preputial sac is of no diagnostic value,
for it is dependent upon the degree of ulceration or
erosion.

We may suspect the existence of a soft chancre

in the preputial sac if the external surface of the

prepuce is intensely red and swollen, and especially
if it should be very sensitive in one or another part,

but without the above -mentioned symptoms characteristic
of a chancre.

If these symptoms are absent,

an exist-

ing discharge from the preputial sac may be regarded
as due to gonorrhoea or to a simple or herpetic balan-

oposthitis.

initial lesions on the mucous membranes

present usually the same clinical aspects as those on
the skin; but the epithelial layer desquamates sooner

in such cases, and consequently erosion and ulceration!
are more common results.

The induration is then

ordinarily covered with a whitish, scurfy epithelium,
or is converted into an ulcer, more or less coated with

secretion, or occasionally red and smooth.

A chancre

may be found concealed in any portion of the urethra,,

from the meatus to a point about one inch above the
fossa navicularis; above this it hardly ever develops

Erosion usually follows quickly and produces some
mucopurulent or frankly purulent discharge, which draws
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the attention of the patient to the possibility of a

gonorrhoeal affection, although he cannot understand
The burning

how it appears so long after the coitus.

sensation which accompanies gonorrhoea during mucturi
tion is absent or very mild, but the fact of a discharge

from the urethra indtaces the patient to seek medical
advice.

Careful examination of the anteriaxportions

of the urethra shows a circumscribed, hard, sometimes

sensitive infiltration of cylindrical or spindle -like
form, about half an inch in length or less.

The in-

filtration can be easily found by pressing with the
thumb and index finger the glans, sulcus, and other

parts of the penis ene after the other in regular order,
and by palpating the urethra laterally.

It is ascer-

tained in this way that the sclerosis occupies either
the whole circumference of the urethra,

part of it.

or simply one

Rarely we find two or three perfectly

distinct tumours.

Sometimes there is at the Mime time

another initial lesion externally on the penis or some
other part.

On endoscopie examination, the introduc -

tion of the tube reveals a stricture of variable
calibre, according to the degree of infiltration; it
is therefore necessary to use a tube of a smaller

calibre.

With this

weare

able to detect a displace-

ment of a distortion of the central image, according
as the sclerosis is cylindrical or occupies only one

side of the urethra.

We see a difference of colour

after removing the thin layer of secretion if the
eroded or ulcerateli surface of the chancre is coated.

35.

closely resembling a chancre of the urethra may be in

gonorrhoea a considerable swelling and infiltration
of the part.

Usually this inflammatory infiltration

of the submucous layer, when it is very extensive, oc-

cupies a large part of the urethra.

Still, confusion

will be avoided on observing the copious secretion and
the existence of gonococci, even when it is only in a

very limited portion of the channel.

can also be seen with the endoscope.

Venereal ulcers
They are usually

located in the anterior part of theurethra, and may be

(suspected from the observation of considerable swell=
Ìing, redness, and sensitiveness,

the urethra at the

same time, however, being free from any sharply cir-

cumscribed induration.
The DRY PAPULE is a form of chancre which occurs in

places that are not subject to heat or moisture.
The skin of the penis, the surface of the glans in men

who have been circumcised, the pubic regions, and the
skin of the body in general furnish favourable sites
for its appearance.

The papule begins as a reddened,

.

indurated point about the size of a pin -head, and increases slowly in size and elevation until it is several lines in height.

The lesion is firmly indurated

throughout, and the tissues at the base are more or
less involved.

The summit of the papule is flat or

convex, and is usually covered with a dry,

adherent grayish scale.

The papule is often sur-

rounded by a reddened areola.
or a ham colour.

somewhat

Its hue is a dusky red

It may continue as a papule through-
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óut its entire course or be converted into a pustule,

A deeply pigment-

and later degenerate into an ulcer.

ed spot often remains after the resolution of the papule.
In certain cases,

superadded to the initial lesion,

may be the peculiar condition known as INDURATED OEDEMA,

which is that of an increase of volume of the affected
part in consequence of a firm,

cedema -like infiltration

in the skin and subcutaneous connective tissue.

Only,

One

however, on the genitals is this condition found.
of the first cases of syphilis which

I

.

ever had to treat

was of this kind, circumcision having ultimately to be

performed owing to the enormous amount of swelling
-rendering retraction of the prepuce impossible.

The

patient had also a large bubo in the left groin, and a
severe attack of gonorrhoea.

Although it is usually

in connection with the initial manifestation of syphilis

that this indúrated cedema is seen, it may also compli-

cate the lesions of the constitutional disease, usually
the papular lesions.

The original syphilitic focus

appears to be the starting -point of this affection, which
may, however, attain a greater degree of development by

passing beyond its early limits.

The whole prepuce.,

then, may be found, asit was in the above -mentioned
case, changed into a hard, elastic,

even swelling, of

such a degree that the member may attain the size of an

infant's leg.

The skin is dark or dirty -brown in col-

our, usually smooth and not pitting on pressure with

the finger.

The borders of this hard cedema are some --

times indistinct and at other times sharply limited,
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and with them the chancre and the initial syphilitic

papule are usually plainly to be seen; sometimes we can
feel a hard, nodular, lymphatic

cord through the thick

The affection advances very slowly,

skin of the penis.

and it rarely reaches the coons- Veneris or the skin of
the scrotum; when the scrotum is imvaded,

there is an

exaggeration of the normal markings of the skin of this
region.
dition,

There is no symptom of any inflammatory con such as sensitiveness, redness, or increased

temperature.

The occurrence of suppuration here is

quite a clinical curiosity.

the cedema changes slowly

if left to itself, but under local and mercurial treat-

ment it usually quickly subsides.

The indurated oedema

developes similarly in women; the labia majors, the
prepuce of the clitoris, and sometimes the labia minora
are affected.
1

The term MIXED CHANCRE is applied to those chancres

arising from simultaneous infection with the poison of'
the soft non -syphilitic venereal sore

that of syphilis.
¡first to develop.

(chancroid) and

The chancroidal elements are the

There is no incubation period, the

sore appearing shortly after exposure.

appears at the start.

A pustule

It is markedly inflammatory in

its nature, and shortly becomes ulcerative.

duration can be detected at its base.

No in-

If the sore

appears upon the penis, a single inguinal regions is,
however, of rare finding.
touch,

The gland is tender to the

and soon becomes exquisitely painful.

The

p8in over it is very red, and the gland may proceed
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to suppuration in due course.

The sore takes on new

features after the usual period of syphilitic incuba tion has passed.

The base becomes hard,

and the

chancre assumes the characteristics of the ulcerative
lesions of syphilis.

The glands in general begin to

enlarge, and constitutional syphilis is present.

SECONDARY LESIONS.
The most common are mucous patches; others are

general lymphatic enlargement, alopecia, iritis, etc.
The favourite sites of the mucous patches are
the muco- cutaneous junctions- mouth, anus, etc.

In

the mouth the papule is represented by the mucous patch.

That there is no distinction between the two is evident ed by the readiness with which the papule occurring on
the skin when subjected to heat and moisture is made
to take on the characteristics which render it in no

wise distinguishable from the mucous patch in the
mouth.

These mucous patches may be the result of

transformation of a chancre occurring in the part, or
they may develop independently

or.

primarily.

They

then begin as reddened, circumscribed macules in the

mucous membrane.

Elevation, due to multiplication of

the cells in the substance of the lesion,

soon follows.

Removal of the epithelial covering may by maceration
and friction follows, and the lesion takes on a grayish

white appearance, as if the part had been touched with
a pencil of

silver nitrate.

Mucous patches occur
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Often they come out in successive

(singly or in groups.

crops.

Coalescence may ensue, with the formation of an
1

irregular patch varying in size.

Neglected cases fre

quently show the entire roof wall of the mouth or the
inner surface of the cheek covered by a lesion of this
nature.

Patches occurring upon the cheek or tongue are

apt to beget like lesions upon the surfaces with which

they come in contact.

Favourite sites for their appearance

ante are just within the angles of the mouth and under-

neath the tongue.

When occurring upon the surface of

the tongue they frequently have a glistening,

shiny looV,

and may appear depressed instead of being elevated.
This is due to the elevation of the surrounding papillae.
The shining appearance is produced by the removal of
the epithelium and the exposure of the rete beneath.

The patient may have great difficulty in swallowing

owing to the occurrence of painful patches upon the

walls of the pharynx.

From infiltration of the patch

with small round cells hypertrophy of the same may
occur.

When such a patch is situated on the cheek ne r

the labial angle,

it often becomes deeply fissured,

owing to the movements of the parts in mastication, and
it then becomes very painful.

It may even pass beyond

the angle of the mouth and extend for some distance upon

the surface of the cheek.

Hypertrophy of the mucous

patches on the surface of the tongue gives rise to
lesions having very much the appearance of venereal
warts.

This form has given rise to the designation

of the "toad's back" tongue.

Lesions of this class
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belong to the

type of moist papules so frequently seen

in syphilis about the vulva and anus.

Various skin

eruptions are of exceedingly common occurrent in
syphilis.

Like the mucous patch, they show round -

cell infiltration of the connective tissue and blood

vessels as in a chancre.
The other lesions of this stage will be described,

later on.

TERTIARY LESIONS.
These are peciliar circumscribed inflammatory
lesions known as gummata.

Of variable consistency,

they may develop in any organ; but their favourite
seats are the subcutaneous cellular tissue, the skin,

and upon the bones,

the liver,

the testicles,

the brain,

the kidneys, and, especially in children, the lungs.

They present the appearance of a grayish -red, soft,

homogeneous mass, either without fluid contents or else
yielding a scanty juice -like mucous.
as infiltrations of microscopic size,

They may occur

scattered through-

out the parenchyma of an organ, and even when they

appear as sizable tumours, as large as a walnut or more,
they are not encysted nor sharply defined, but merge

directly into the surrounding tissue.

In fact, some-

times they occur more in the form of a diffuse infiltra-

tion than of a distinct tumour.

Now, the development

progressing,-a softening takes plane in the central
fl

portions, a metamorphosis into the above gummous or

honey -like substance, or, on the other hand, the mass
becomes drier and firmer, showing on section in
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certain places, a cheesy consistency and a yellow colour.

A fresh gumma under the microscope shows nucleat

ed cells of an inflammatory character, more or less

closely packed together, and so imbedded in the tissue
that when the cells are brushed away little cavities

remain in their places.

Here and there, besides,the

round cells, may be seen occasionally an indication of

commencing transformation into connective tissue.

The

central softening is affected either through a single
atrophy and fatty degeneration,

or through a mucous

metamorphosis, under which circumstances stellate
branching cells are often formed.

Such a gumma,

then,

presents the appearance of a nodule, with more or less
fluid contents, enclosed in a dense cortical layer.
After a certain period fibrous tissue begins to be fore
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ed in the peripheral layers of the nodule, owing to the
fact, probably, that nutrition is less active in these

portions.

This new connective tissue surrounding the

growth develops most rapidly after the central portion
of the tumour, or several isolated spots, have become

Gaseous, in consequence of fatty degeneration of the

densely crowded cells and of their intervening tissue;
scattered throughout an exceedingly dense structure
are then seen the yellow spots.

The gumma is most

frequently seen in the internal organs in the last named form, which represents its final stage of develop
ment, and in which it may continue to remain for many
years.

The parenchyma of the latter, in consequence

of the displacement, compression,

and the cicatrical
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contractions to which the organs are subjected,
various alterations.

suffer

The effects of a gummy tumour

may extend to a great distance, in case it has caused

contraction of the calibre of some vessel, especially
of a blood -vessel, which is particularly liable to oc-

cur when the tumour has its seat in the tunica adventi
tia.

As sometimes happens in the brain,

fatty degene

ation, and wide -spread softening processes,

may be the

consequence of a tumour in itself insignificant.
gummy, when situated in theckW

,

The

in the subcutaneous

cellular tissue, and upon the mucous membranes and
superficial bones, often makes its way to the surface,
since in these situations it is not uniformly enclose,

upon all sides, but is exposed to unequal pressure.
Ulcerative processes then attack the entire infiltration.

it is the general course of development that

especially characterises the gummy tumour; for there
is nothing that is specific in the separate processes

of this development.

Virchow points out that as a

special characteristic may be noted the perishable

nature of the cells, their disposition to become disintegrated through an incomplete fatty metamorphosis.
But the cells of the gummy tumour share this nature

with those of numerous other growths, notably with
tubercle.

The resemblance of a cheesy gumma to a

cheesy tubercle, in certain parts of the body, may be
so great that it becomes difficult to distinguish the

one frem the other.

Even E. Wagner (Das Syphilom,

Arch. Beilk. b. IV. 1863. S.4 1), who coined the
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special name of "Syphiloma" for this lesion, and in

regard to the specific character of it goes much farth
than Virchow (Die krankhaft. Geschwulste, B. II,S. n7)
does not look for its specific character in its histo-

logical constitution at any particular period of its

development exclusively, but takes into account the
of its course,

moe

the etiology, and even the action of

remedies upon the development and further course of th
tumour,

to assist in characterising it.

The histolo

therefore, furnishes scarcely any more certain points
for diagnosticating a new growth to be syphilitic tha

may be obtained from a thorough investigation of its
history, together with the circumspect clinical exami

ation of the base, and a general summary of all exist
ing phenomena.

Nevertheless, we may believe with

Wagner that the cells of the syphilitic new growths have
in reality a more specific character than is apparent.

The whole course of their development points to such

being the fact; they owe this specific character to the
tissues- the soil in which they develop- and so,

in-

directly, to that indefinable action of the syphiliti

poison upon the tissues, whereby those properties are
imparted to the cells which determine their future
destiny.

These properties have undoubtedly somethin

.

specific about them; but their specificity is not
obvious with regard to the single cell, and, from the
course pursued in the cellular growths, can only he
inferred.

The occurrence of a cellular infiltration

constitutes the only point incommon between, histolog -
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ically speaking,' the gumma tissue and the primary
It is no more remarkable

affection.

than we meet with

elsewhere subsisting between widely diverse pathological
conditions.

Many og the local processes of the sec-

ondary period also present precisely the same histological characters.

But what distinguishes these pro-

cesses from the gummy tumours is their tendency to

wholly disappear by re- absorption, or else to form more
highly organised tissue; that is, to develop connective
tissue, bone tissue, etc.

The specific character of

these secondary processes, then, must lie in something

different from that of the later events.

So Virchow

makes the distinction between the merely irritative and
the gummous processes.

The primary affection has been

ascribed to the former, for the reason that in a large
proportion of cases it is a process which disappears
in a comparatively short space of time without leaving
a vestige of it behind.

The source of irritation to

which it is due, viz., the syphilitic poison, is in
this instance brought from without directly into the

healthy tissue; during the irritative processes of the
secondary period the virus operates free without,

i.e.

from the blood, upon all the various tissues of the
body.

G E N E R A L

ETIOLOGY.

BAUTLBIOLOSY.
The accumulation of evidence points to a living
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germ being responsible for the production of syphilis.
So many of the clinical facts and manifestations of the

disease can be given a ready and satisfactory explanation by the assumption of such an hypothesis.

Moreover

reasoning by analogy we are able to arrive at the same
conclusion.

Syphilis undoubtedly belongs to the cate-

gory of the infectious granulomata.

Its infectiousness

the course it pursues, the development,

the structural

anatomy, clinical appearances, and ultimate termina-

tion of its lesions are all in accord with diseases
this class.

o

In this group of affections are include

leprosy, tuberculosis, glanders, lupus vulgaris, mycofis

fungoides, and actinomycosis.

All these diseases

arse

known to be inocuble; bacteria are found constantly
in their lesions; and in some, as in tuberculosis,

glanders, and actimomycosis, certain of the organisms
are positively known to be the causative agents of

their production.

The belief, then,

that syphilis

originates in the.same manlier is almost proved by

Nevertheless, though there is every

these facts.

probability that the existence of a bacterium produces and perpetuates syphilis, we have not yet been
able to detect,

isolate, and thoroughly demonstrate

it.

In 1884 and 1885, Lusgarten (Wiener med. Woch.

1884,p.47; and Wien. med. Jahrd.,

1885) described a

bacillus which he had found by staining syphilitic
tissues by a special method:
specific.

this he assumed to be

The staining method required to demon-
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strate its existence is somewhat complicated,
as follows:

and is

Thin sections of the part to be examined

are made through the border of the lesion, including,
I

if possible,

sound as well as syphilitic tissue.

These

sections are placed in a solution consisting of one

hundred parts of aniline water, and eleven parts of a
concentrated alcoholic solution of gentian violet.

Irp

this they are allowed to remain for twenty -four hours.
The temperature of the solution is now raised to 40
C.,

and the immersion is continued for two hours longer,

after which the sections are removed and placed in absolute alcohol for five minutes.

On removal from

this they are dipped for ten seconds in a one and
one -half per cent. solution of permanganate of potassium, and then decolourised in sulphurous acid largely

diluted with distilled water.

If after a thorough

attempt it is seen that decolourisation of the specimen
cannot be thoroughly effected, the process of washing,
in alcohol, permanganate solution, and a stronger so-

lution of sulphurous acid must be repeated.

The

section when ready for mounting must be colourless
the naked eye.

to,

When decolourisation is complete,

the section is washed in distilled water, cleared in
the usual way with oil of cloves, mounted in glycerine

or Canada blasam, and examined under the microscope

with an oil immersion lens.
Jahrb., 1885,p.96)

De Giacomi

(Baumgarten's

prefers to stain the cover -glasses:

in a hot analin- water- fuchsin solution for a few

moments, or sections in the same solution, cold, for
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twenty -four hours, after which they are immersed first
in a weak,
iron.
1

then in a strong solution of chloride of

The sections are then dehydrated and clarified

in the usual way, after being washed in alcohol.

The syphilitic tissues thus stained are found to

contain bacilli, each one being from three to seven

micromillimetres in length, or about the size of the
It has a slightly curved

tubercle bacillus.

or.

S-

shaped appearance, and knob -like enlargements at its
end.

In the tissues and secretions of chancres and

moist papules, in dry papules, mucous patches, gummatr
condylomata, and lymphatic glands these bacilli have
been found.

They are not numerous, usually being

found alone, or in groups of two or three to eight,

somewhat resembling, but larger than, the white bloód-

corpuscles.

They are usually found near the advanc-

ing border of the lesion, and not very often within
its substance deeply.

The hypothesis of Lusgarten's

bacillus being the specific cause of syphilis has not
yet been proved.

He himself did not carry his work

to completion, nor has any observer done

so since.

The probable specificity of the bacillus was lessened

by the cola.servation of Tvlatterstock (Mitth. med. Klin.

Wurkzburg, 1885), Alvarez and Tavel

(Arch.de Phys.

normal et Path., 1885), that preputial and vulvar
smegma, taken from healthy individuals commonly con-

tained an organism similar in morphology and staining.
Furthermore, it is not enough to find certain forms
of bacteria present in the syphilitic lesions.

They

.,
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must be found constantly in all at least of the earlier
lesions.

They must be removed from such lesions,

isolated from all other species of bacteria, and pure

From

cultures must then be made upon suitable media.

these cultures inoculation experiments upon individ-

uals free from any taint of the disease must be made,'

with the result in them of producing demonstrable
syphilis.

In the lesions of syphilis thus produced

the same germs must be found.

These are essentially.

Koch's laws, and in the observance that they require
alone can complete proof be found.

Only when this

shall have been accomplished will the bacillus of

syphilis be completely demonstrated.

One great dif -1

ficulty in the way df demonstrating the germ of syphilis
is the fact that animals are immune to the disease, and,

therefore, the help afforded in the study of,

tuberculosis is here denied.

say,

Inoculation experiments

have been tried repeatedly on animals, but only in rare

instances with uncertain results.

Van Neissen (Centre f. Bast. u. Parasitenk., Bd.
XXIII, No.2, Jan.19.
31,

1898, p. 49; Nos. 3 and 4, Jan.

1898, p.97; and Nos. 5 and 6, Feb.

11. 1898,

p.

177) claims to have cultivated from the blood of

syphilitics, upon the usual medis. a motile flagellated,
sporogenous, serobic, and optionally anaerobic, non

chromogenic bacillus, which is capable of being stained
by the ordinary methods, including that of Gram, but

which does not resist the decol§utiiging effects of
acids.

In inoculation

experiments Van Neissen
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observed (1) abortion in pregnant rabbits,

extra -

(2)

genital primary lesion in the form of nodes upon the
ears of these animals, and (3) secondary ulcers and

tumour formations, and irregular lesions, such as
sometimes produce pneumonia and thrombosis.

These

facts he adduces in favour of the theory of the specificity of his organism.
Dohle reports having discovered certain protoplasmic bodies in stained syphilitic tissues, like

those which he had previously isolated from the discharges.

They were stained by a mixture of haematox --

lin and carbolfuchsin,

washed in alcohol.

then immersed in iodine,

and

The usual forms were round or oval,

sometimes with irregular outline, and flagellated.

Having excised small fragments from the gummata and
other syphilitic tissues, he placed him beneath the
skin of guinea -pigs; and the fact that they forthwith,
fell into a chronic rnarasmic condition, and ultimately
died, convinced him of their specificity.

Having examined a large number of preparations of
syphilitic tissues, Max Schuller (uentralbl.f.Bake.
etc., Bd. XXXIII, 1902, pp.

bodies.

342,433,489, 609) found two

These he was able to demons-

trate in fresh smears from the primary lesions, and
he describes them as occurring in the two forms 6f

"large capsules" and "yound organisms."

The former

are usually pyriform or three -cornered bodies, of a

brownish -yellow colour, the contents of same being
of a darker shade, and the capsule of a glistening
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yellow tint.

Small, knob -like elevations and nucleat_

ed masses of protoplasm are to be seen under the high

power of the microscope.

The so- called "young organ-

isms" are much smaller than the above,

and are radical-

ly stricted, light in colour, and of a double contour.

They appear to develop from the "large capsules ".
De Lisle and Jullien claim to have isolated from
the blood of syphilitic patients a peculiar polymorphic

motile bacillus.

This organism disintegrates after

the blood has undergone coagulation; it is agglutinated

by the serum of syphilitics, a point which is held to
be in favour of its specificity.

Interesting and important observations have been

made by Schaudirn. and Hoffman (Cuted in the British
Med. Jour., May 27. 1906) on the presence of a pecu-

liar spirochaete in the juice of syphilitic lymphatic
glands, Schaudinn describes two forms,

viz., the pale,

slender form, the spirócaete pallida, and the deeply -;

staining form, the spirochaete refrigens.

It is the

spirochaete pallida which these observers found in the
primary affection, papules on the genitals, and indolent inguinal glands of syphilitics.

The organism

is described as being extremely delicate, almost trans-

parent in the living condition, actively motile, long,

thread -like, and spiral, with pointed ends.

It va-

ries in length from four to fourteen microsillimetros,
its breadth is almost unsizable,

and does not measure

more than .25 micromillimetres in the thinnest forms.
Metchm.ikoff and Roux report having inoculated

51.

six apes with syphilis, and discovered the spirochaete

pallida in four out of this number.

Levaditi says he has found the spirochaete in the
various lesions of congenital syphilis.
Rille and Vockerodt (Munch.med. Woch., Aug. 22, 1905
p.

1620) have seen the spirochaete in the skin of a

papular character far away from the genital organs, as
well as in the latter parts also.

They failed, however,

to discover it in syphilis haemorrhagica neonatorum, and

in ostoeperiotitic gummata of the skull.
The organism in question has also been observed by

Pollis and Fontana (Gazz. degli., Sept. 10. 1905) in
the pustules of syphilitic acne', and in the scrotal

condylomata,

of a man who had contracted syphilis four

months before.

In nineteen other cases, specially

examined, they could find the organism only in eight.

Bushnell (Lancet, Dec. 9, 1905, p. 1728) considers
it an easy matter,

in primary and secondary syphilitic

lesions at least, to demonstrate the presence of the
spirochaete pallida, and he considers their finding

of

some importance in the diagnosis of the disease.

Among more recent observations may be mentioned
the finding of a motile element, resembling amoeba

proteus, in the primary and secondary lesions of syphilis

by Beddoes and De Korte (Lancet, Sept. 9, 1905, p. 787)
and of a spirillus in the blood of syphillis in the

secondary stage.
.,w FRS],"
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INFECTIVITY.
That syphilis is a distinct and independent disease and due to a specific micro -organism, the preceding remarks go far to prove.

Local infection with

such a virus is invariably followed by invasion of the

system and development of syphilis, which, again, is

related etiologically to no other affection.

The theory

of its dual nature has now fallen into oblivion.

The

more strange, then, is it that the infecting virus had
so far defied themost skilful and untiring investiga-

tions to unravel its complexity or determine its true

nature.

While evading recognition,

I

have cited facts

enough to make it reasonably certain that the causative
agent is a bacterium, and that syphilis is a microbic'

affection, the detection of which apparently cannot be

much longer delayed.

The theory in question is the

only one that can satisfactorily explain its protean

manifestations.

In order that the virus shall effect

entrance to the system, it must be brought into contact

with some solution of continuity in the skin or in contact with the mucous surfaces.

through the sound integument.

It cannot make its way

The semen is able to

infect the embryo, and in turn the mother, although it
does not apparently convey the poison.

The secretion

from a chancre, and from any of the secondary lesions
are contagious,

as,

too,

the blood in the secondary

stage of the affection- the resulting lesion being

always a chancre.
sweat,

Normal secretions,

the milk, and, as stated,

such as the

the semen,

do not act
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as vehicles of the poison, unless the discharges from

some of the lesions of the primary or secondary stage

contaminate them.
MODES OF INFEUTION.
It is certain that the contagium of syphilis can-

not be carried through the air.

The easiest and most

usual form of transmission is by direct contact with
the individual suffering with the disease.

If the

conditions are favourable, there is then a direct

paS

sage of the virus from the unsound to the sound indiv-

idual.

Such mode of infection is termed "immediate".

When the virus is transmitted by means of some inter Ívening carrier the infection is said to be "mediate ".
The break in the skin or mucous membrane, necessary for

entrance of the virus, may be exceedingly minute; it

may be the merest abrasion or pin -point opening, but
it is always there as an open door through which the

causative agent may enter.

Upon the mucous surfaces

there is good reason to believe that such an opening is
not so necessary.

Here the virus, if implanted and

allowed to remain undisturbed, especially when located,
in a mucous or sebaceous follicle, can make its way

through the subjacent structures into the underlying
tissues.
In the vast majority of cases- at least 70 per
cent_ syphilis is acquired by sexual intercourse.
this belief is both universal and time -honoured.

Next to the genitals the commonest seat of

infection is the mouth, especially the mucous membrane.
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of the lips,

and in the great majority of cases the

contagion is effected by local secondary lesions, communicated from mouth to mouth in the pernicious habit
Not only does this habit lead to infection

of kissing.

upon the mouth, lips, and tip of the tongue, but upon
other parts of the face,

as the cheeks, the eyelids, the

According to F.R.Sturgis (Amer. Jour

forehead, etc.
Med. Sci., Jan.

1873), the comparative frequency of

infection upon various parts of the body was as follows:
in II, 491 cases observed by Ro11et, Fournier, Bassereau,

and Clerc:
The genitals
"

in

lips

91.1 per cent.
3.2

"

tt

Various parts

tt

3.9

The anus

ft

1.7

"

The most common source of infection, next to kissing, where the

syphilitic virus is conveyed directly

to the lips or other parts of the mouth, is the custom
of employing a wet- nurse.
-even more instances of the

Probably there must be
poison being communicated

from the mouth of a child with inherited syphilis to
the breast of a healthy nurse than where a nurse with

syphilitic lesions of the nipple incoulates the mouth
of a healthy child.

Especially in countries where the

custom prevails of having infants raised by nurses in
the country, numerous instances have for long been re-

corded where syphilis has been widely spread by a single

diseased nurse or a single syphilitic infant.

So true

is this that a wet -nurse should never be engaged until
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satisfied that she is, and has always been,

we are quite

quite free from any specific taint or lesion.

Further-

more the disease used to be often conveyed through the
custom, now almost obsolete, of drawing out the nipples
of women, either just before delivery or immediately

after, by sucking them, or by emptying them in this man-

ner when distended by milk.

There was formerly a class

of women who made this a business,
of the sixteenth century,

and by the writings

this is mentioned almost in-

variably among the modes of infection.
Among the immediate ways in which the mucous membrane of the lips and mouth may become infected with
syphilis, can be instanced the use of eating and drinking utensils,

tobacco pipes, and cigar holders, as well

as the smoking of a cigar stump that has been thrown

away- these articles having been previously used by
syphilitic person.

A familiar instance in point also

is the spread of the disease in the glass facoties where

the custom prevails of passing the blow -pipe from mouth
to mouth.

When, in the event of an immediate or medi-

ate communication with the virus, the epidermis of the

lips is intact, but there happens to be a solution of

continuity in the epithelium of the mucous membrane of
the tongue or palate, with which the poison is brought

into contact by some means, as by the food for instanc9,

infection may take place upon the tongue or in the deeper parts of the mouth, and the primary lesion develop

there.
Tt is unfortunately the case that the obstetric

finger may become inoculated with the poison.

Several
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may
produce
nail
finger
infected
person.

Syphilis has occasionally been conveyed to healthy
persons by surgical instruments that have not been
In former times this was of

thoroughly disinfected.

common occurrence.

The risk of infection in public

baths and wash- houses should be borne in mind.
The old custom of tattooing, now again coming into

fashion amongst the upper classes of society, from the
!point of view of the

syphiloogist at least, is one to

be condemned on all occasions.

The sucking of the wound made in ritual procedure

circumcision amongst the Hebrews, and other races
who practise it, may lead to the victim being infected

with syphilis.
The propagation of syphilis in modern time by the

practise of vaccination is one that rarely occurs.
The risk, however, should not be lost sight of, and all

possible precaution taken against this accident.

Another mode of infection is by hereditary trans mission; but in view of the great importance that
'attaches to this same,

I

deem it proper to treat at some

(length of the circumstances under which it occurs:
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HEREDITARY TRANSMISSION.
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that,
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convincing
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tinguished opponents- among whom John Hunter (Opera
Omnia, vol. ii, p. 383) was the most conspicuous- it has

been unhesitatingly accepted by the profession down to
the present day.

As regards the manner of transmiss-

ion, however, controversy has been and is still rife.

Opposing theories have been constructed and ardently
supported, differing radically as to essential points,

often resting upon exceptional or anomalous, and still
oftener upon cases that have been imperfectly observed.
The gather can derive syphilis from the mother only in
the usual way- i.e. by contagion through a breech of

surface permitting of the direct absorption of the
poison, the development of the disease being attended,

with the usual phenomena- chancre, lymphatic enlargement,

skin eruption, etc.

The woman may- and in the

vast majority of instances does- acquire the disease

from the husband in a similar manner.

But there seems

good reason for believing that she may also become in-

fected through the medium of the child, who receives
its syphilis directly from the father,

the mother up

to the time of conception having escaped contagion.

Furthermore, it appears to be highly probable that no

woman ever bears a syphilitic child and
remains herself
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free from the malady.

The strongest argument that can

has
who
woman
every
that
theory
the
against
adduced
be

had

a

syphilitic child has her -self been infected lies

in the existence of cases like the following,

several of

which have been from time to time observed:

The wife

of a man having active but untreated syphilis gives

brith to one or two syphilitic children, she herself
developing no symptoms.

Later, the husband is placed

mercurial treatment.

She then conceives And gives

brith to a healthy child.

He stops treatment, and she

again bears a syphilitic child, which on his resuming the

mercurial course is followed by another healthy infant.
Such cases indicate that the syphilis of the mother, if

any exists, is incapable of transmission to the child,¡
as the effect of the treatment of the father is too

direct and unvarying to admit of any doubt being enter-

tamed.

Setting aside, however, the arguments based on

theoretical considerations, it would appear that the
weight of clinical evidence is altogether in favour of
the frequent, if not the invariable, contamination of
the mother through the medium of the foetus.

It is a

common experience to find cases in which the husband,
having had syphilis and having married after an insuf_
ficient interval or an inperfect course of treatment,
has infected his wife with the disease, although at the
time no discoverable symptom is to be found upon the

body- no abrassion, sore, mucous patch, no lesion of
614fitifii}

'

or suspicious point of any description.
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A typ-

Colles
by
narrated
is
this
description
ical case of
(Edition of his works by the New Sydenham Society, London,

1181, p. 253).

From that date to this hundreds

have been reported, and it would be idle to refer to
each of them separately.

There is a clue to all such

cases which will immediately solve the difficulty.
In every instance, provided that no mistake has been

made, and that both the husband and wife are really free the one from any contagious lesion,

the other from any

evidence of a present or previous primary sore- it will
be found that pregnancy has occurred;

that the woman

has either been delivered of a syphilitic child, or

hais

had an abortion or a miscarriage at some time before
the outbreak of the symptoms of syphilis.

Although

T

am firmly convinced that this is a statement of facts

besed upon careful clinical observation, and although
view has received the unqualified endorsement of
no less an authority than Fournier (Syphilis and Mar-

riage, p.87), it is yet strongly combated by amny ex-

cellent authorities.

They say in reply to the above

arguments that the reported cases are open to just
criticism, that trifling and unnoticed lesions of the

father- chafes and abrasions of an almost microscopical
size- suffice to transmit it on his part; while the
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edited by Robert McDonnell the New Sydenham Society,
London, 1881. chap. xiii, p. 287), which is well wotth

quoting from his writings;

"One fact well deserving

our attention is this: that a child born of a mother who
is without obvious venereal symptoms,

and which, with-

out being exposed to any infection subsequent to its
birth.,

shows this disease when a few weeks old- this

child will infect the most healthy nurse, whether she
suckle It

thr

merely handle and dress it; and yet this

child is never known to infect its own mother, even

though she suckle it while it has venereal ulcers of
the lips and tongue."

This means, in short, that,

owing to a sort of protective vaccination with the
specific virus, a woman who bears a syphilitic child

enjoys perfect immunity, and this in the absence of all
signs of the infection.

Coutts (Hunterian, Lectures,

Lancet, 1896, No. 3889), however, dissents from this

opinion; but, in spite of this and other objections,
the truth of the law is generally admitted,

and it has

received the assent of every authority who has written

upon the subject since it kas announced in 1837.

The

chancres so often seen on the nipples of wet- nurses are

never seen on the mothers of infected children.

Now,
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From those facts,

are not susceptible to the disease.

therefore,

I

feel justified in concluding that the

done
have
an
immunity
thus
acquired
who
have
mothers
so by first contracting the affection.

in those

It may,

cases where no secondary symptoms appear, be in a modi-

fied form, due to some heteromerphism or alteration of

generations on the part of a specific bacterium, or to
the excessively small quantity of the poison which finds

its way from child to mother, or to some other obscure

cause that is not at present understood.

It is,

at any

rate, no more mysterious than the protective influence

of vaccine in smallpox, and when one is rationally ex

.

-',

plained, doubtless the other will be found to be closely allied in its mode of action.

The fact, however,

which interests me most at this juncture is that it is
in the highest degree improbable that anything but some

form of syphilis itself could afford this entire protection, and it is not in the least improbable or un-

reasonable, but, on the contrary, logical and consistent

with all the known facts, to suppose that, while in some
cases no observable symptoms might be produced, in
others, where the cause was the same, but more

active,

or the powers of resistance less, there might develop

the usual constitutional symptoms.
I

Von Baerenspru.ng's

theory that the syphilis of the mother is imparted to
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It has to support it the clinical fact that in

those cases where syphilis appears during pregnancy the

outbreak of symptoms occurs at about the ninth or tenth

week after the date of conception, or at a period which
closely corresponds to that of the appearance of general
symptoms after exposure to ordinary contagion, i.e. when

'three weeks for the incubation period of the chancre
and six weeks for the secondary incubation are allowed.

Syphilis may reach the child by descent from the father,
by descent from the mother, and by direct infection.
At the moment of conception, of course, the influence
of the father upon the child,

so far as regards hered

ity, will cease; or, to be more exact, no subsequent

condition of the male parent, no development or acquirement of disease, can exert any further effect.

That

the existence of active syphilis in the father may be

the result in transmitting of the malady to the child

can hardly be doubted.

I

am aware, of course, that

there are numerous examples of cases where both wife
and child have escaped, though the husband at the time
of conception showed very active secondary lesions.

These, however, are exceptions, and do not in the

least invalidate the rule that it is possible for a

father to hand the disease directly to his child.
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the same woman alternately resulted in healthy or in

syphilitic children, according as the father was or was
not subjected to mercurial medication.

On the other

hand, descent from the mother may occur in consequence
of infection of the mother previous to conception,

at

the moment of conception, or during the period of uter-

ogestation.

There is little or no difference of opin.

ion regarding the first of these methods of transmitting
the disease.

Even those who claim the most for patern_

al influence, include among the conditions which may

give rose to syphilis in the child disease of the ovum,

and it may be stated as incontrovertible that recent or

active syphilis in the mother at the time of conception
will almost certainly be followed by syphilis in the
(child.

As a rule, women have borne syphilitic child -!

ren, even when they do not give unmistakable evidence
of the disease, fail in health, become anaemic, and

often develop glandular or osseous swellings, which are
only relieved by specific treatment (zoissl- Jahrbuch,
vol. ii,

1872, p. 303).

The bearing of

Colle's law

upon the alleged immunity in many cases of the mothers
of syphilitic children has already been shown; and there
is other evidence, not perhaps so conclusive, but strong_

ly corroborative, of the same view, viz., that their

escapo is only apparent, and that syphilis, either
latent or active, always affects such mothers.

There

can be no mannerof doubt that in every instance, at or
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pathognomonic lesions of syphilis, nor do such lesions
always make their appearance in cases where the period

with
claimed,
is
it
one;
but
a
short
is
observation
of
much show of truth, that some symptoms of the presence
of the disease will be discovered if only properly and

patiently looked for.

,

As evidence of the direct descent

of syphilis from the father to the child, without the

intervention of participation of the mother, have been
urged the case in which the treatment of the father

hays

resulted in healthy children, whereas without treatment
he procreated only syphilitic children,

without either symptom or treatment.

the mother being

Those who hold the

contrary view have also thrown doubt upon them; but
after looking into them carefully,

T

am constrained to

admit that some of them, notably those of Kassowitz
(Die Vererbung der Syph., Striker's Med. Jahrb.,

1875,

391) and R. W. Taylor (Arch. of Clin. Surg.

Sept.

p.

,

1876), are convincing of the fact that treatment of the

father controlled the condition of the child, and that
there was no evidence that the mother had syphilis.
Dut we have seen that the only proof of the universal

infection of mothers of syphilitic children is the law
of Dolles, and that in many cases the disease is for a

long time latent or unrecognisable.
'

Admitting, how-

ever,

that this was the condition in the cases in ques-

tion,

it does not at all follow, necessarily that be-

cause the mother had latent or hidden syphilis she

must infect the child.

Every case, even of active
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fore, who under
husband has given birth to two or three syphilitic child ren, and has herself shown no symptoms of the disease,

may nevertheless have it in the latent form, and have
no strong tendency to transmit it.

Consequently,

treatment of the father will result in the procreation
of healthy children, because it removes the activo and

efficient cause of their infection.

As regards the

influence upon the child of a syphilis acquired by the

mother during some period of utero-gestation, it may be

mentioned that some good observers have denied that under these circumstances the child can become infected.
Thus, Bumstead and Taylor (Venereal Diseases,
743,

1879, pp.

744) base their denial, first, on the physiologic-

al hypothesis that no interchange of cellular elements

between mother and father is possible, and, next, on
the absence of satisfactory evidence of the occurrence
of infection during pregnancy.

Zeissl's case seems

sufficient answer to the last assertion, and there is
strong evidence that the first is without foundation.
The placenta is penetrated by the virus, and does
not

play the part of a

DU or,

for the elementary particles
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very interesting points of resemblance.

For instance,

it has been known for a long time that small -pox occur; -

ring in the mother may be transmitted to the product

o;f

conception enclosed in the uterus, and it is supposed

!

that the virulent particles traverse the walls of the

maternal vessels in order to penetrate the circulating
apparatus of the foetus.

But what is only a suppos

Lion in the case of smallpox seems to have been actual
ly demonstrated in symptomatic charbon, bactericidian

!

charbon, and recurrent fever, in which the poisonous

element is easily recognized.

Experiments have shown

that the foetus participates in the "charbonnic infect ion" of the mother.

Albrecht, in 1880, showed that

numerous spirochaetae are present in the blood of the
heart of a child born at seven months of a woman withal
a second attack of relapsing fever.

In the same method

as that of relapsing fever or of charbon,

I

therefore,

it may be assumed, though not demonstrated,

infection of syphilis takes place.

that the

All that appears',

to me necessary for proof of the influence of a syphilis

acquired by the mother during some period of utero-

gestation upon the child, as leading to the infection of
the latter,

is, however,

evidence of the freedom of

both parents from syphilis at the time of conception,
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be unmistakably pre-natal, i.e., not acquired by some

accident that has occurred after birth or before the
latter.

Hill and Cooper (Sphilisi and Local Contagio

s

Disorders, London, 1881,p.60) state a case which seems
to me to combine both these requisites.

The patient,

thirty -six years of age, left his wife, to whom he had

been married two years, to go a journey on July 15,1877.
The wife was then in the second month of her first pre
Inancy.

On July 24th her husband had extra -marital

intercourse.

After twenty -one days following this

coitus he observed a small lump on the inner surface of
the foreskin, and on August 22nd. he consulted a medical

man (Zeissl).

On September 23rd a maculo- papular

eruption of this skin, with erythema faucium, appeared.
Under treatment these symptoms completely disappeared.
On October 29th he went home to fetch his wife to Vienna

for her lying -in, and had intercourse with her soon

after his return, notwithstanding the physiciam's strict
prohibition.

At the beginning of December a hard sore

developed on the left nympha of the wife, who was then
in the seventh calendar month of her pregnancy.

At the

end of December a maculo- papular eruption spread over
the body, and was treated with mercury.
14,

On February

1878, a well -groon and apparently healthy female

child was born at full term.

When eleven days old -

much too early, of course, for the constitutional symptoms if the disease had been acquired during or after
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1878, the wife had iritis, and after that gum-

ata on the leg.

She had a miscarriage in July ln78,

the third month, and again, at the second month,
l'ebrunry,

in79.

From these facts

T

in

am driven to the

onclusion that in some manner the poison of syphilis
found its way from the mother to the child.

The old

idea that the latter was directly infected in utero from
he semen of the father is altogether without foundation.
he possibility of infection during utero- gestation has

een establihed without doubt by other cases, equally

atisfactory and complete, unless the intelligence or
he truthfulness of the respective observers be impugnekl.
he contagion of the mother,

in the case just described,

ccurred in the seventh month of pregnancy; and this,
I

believe, is as late as it has ever been known to be

ommvnicated to the child.

The exact date at which it

ecòmes impossible so to transmit it is unknown; but,
as a general rule,
111

it may be

said that the earlier a

other is infected during gestation the less likely is

it that the child will escape.

The whole problem is

very greatly modified, and the chances that the child
will not be infected, by specific treatment of the
mother, or of the father in cases where he is at fault.
I

cannot properly include under the heading of inherited

syphilis the occurrence of infection, of the child during
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too late to infect the child in utero,

this should no

occur, but, as a matter of fact, no such case,
I

can ascertain, has ever occurred.

so far as

One explanation of

this circumstance may be found in the protective cove ing of vernix and mucous which coats the infant's bod

and lessons the risk of absorption.

This hardly ac-

counts satisfactorily, however, for the entire absenc
of such cases from medical literature, and it is fair
to suppose that in all but those cases in which the

primary sore is acquired during the last months of

gestation - which for obvious reasons are excessively
rare- the infant acquires sore immunity which protect

.

it from its mother, and is similar to that which, under

Colles's law, operates in her favour.

Otherwise ex_

pressed, it has a latent or modified syphilis which

protects it from contagion, even though apparently fr

from syphilis at birth- a not uncommon event.

e

Care-

fully reviewing the foregoing remarks and arguments,
therefore,

I

feel justified in arriving at the follow

ing conclusions:

(1)

Having undergone specific treat-

ment- and this is absolutely essential- and after a

certain interval, not less than four years, a person
who has contracted syphilis, not especially severe an

malignant in its type pay be permitted to marry.

Th

assent to marraige will then be based on a belief in
the curability of syphilis or the cessation of its

contagiousness, its

inoculability, and, in the vast
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The same propor-

tionate increase is seen in the case of the severity
the inherited disease in the child.

(3)

of'

The father

being healthy, and the mother syphilitic, it is undoubted that the child may, and in all probability hav
A great disbeliever in the possibilt #y

the malady.

paternal heredity, viz., Sturgis (The Etiology of Here

ditary Syphilis, New York Med. Jour., July 1871), having devoted much study to the subject, concluded that
a

mother begets non -syphilitic children as long as she

is not infected, even though the father is syphilitic;

and that the moment she is diseased the children are

inevitably so.

This doctrine was previously supporte¢1

by Cullerier, whose views gave rise to the remarks of
Joillemier (cited by Fournier) that if they were accep
ed "the father would only be the accidental occasion o
a child;

one would be, in reality,

mother only."

the child of his

Cullerie's cases are invalidated by th

fact that the syphilitic fathers who had healthy child

ren had been subjected to mercurial treatment
la Soc. de Chir., Paris,

de

1854; cited by Taylor in

Arch. of Olin. Surg., vol. i.p. 83).

old one.

(LTed.

The theory is an

Vassal has sustained the idea as long ago

as the beginning of the eighteenth century.

Kostum,

1
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In 1557 Jullerier wrote:

"In order that a child

th
that
necessary
is
it
hereditarily,
acquire syphilis

mother is or has been Syphilitic."

Notta, Follin,

Charrier, Mireur, in 1567, and Langlebert, in 1873,
support the theory more or less earnestly.
Oewre wrote:

"Paternal influence is nil as regards
Lsseff, in 1879, wrote: "There

hereditary syphilis."
a

In 1873,

man suffers or has suffered from syphilis he cannot

transmit the disease to his descendants without infecting his wide; that is to say, in fewer words, there is

no infection from the father."

Sigmund (Nouv. Dict.

de Med. et Chir., vol. xxxiv, p. 698) affirmed that the

"heredity of syphilis is derived in its last analysis

from the mother."

(4)

The mother being healthy and

the father syphilitic, it is probable

(but less so),

that infection of the child will occur.

The words

in parenthesis refer simply to the comparative probab-

ility of infection, and does not conflict with the

statistical fact expressed by Hutchinson (Reynold's

System of Med., vol.l. 1866, p. 431) in his own words:
"In the large proportion of cases met in practice the

taint is derived from the father alone."

This nu-

merical preponderance of paternal influence is very

readily explained.

There are very many more syphilit-

ic men than syphilitic women,

and especially among the

couples who contract fertile marriages, the number of

women who are infected before being mothers is inconsiderable.

On the other hand, it frequently happens
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displayed in their immunity from infection,

it becomes

evident that, history and symptoms being wanting on their
part, the assertion of Hutchinson is justified by the

existing conditions.

(5)

Though scarcely to be re-

garded as proven, it is highly probable that in all
cases where a child becomes syphilitic through paterna
influence, the mother is also the subject of syphilis,
which,

form, in a few

assume a

cases the protection which it affords against infection

through the medium of the child being the only evidenc4
of its presence.

(6)

As late as the seventh month o

utero= gestation the disease can be transmitted from
mother to child, when acquired by the former.
The most definite views which

I

entertain upon

the subject of hereditary transmission of syphilis may

be otherwise expressed, as follows:

Infection of

children may take place through heredity, not only whothe two parents are syphilitic, but also when only one

wither the father or the mother, is at the time of con

ception suffering from the malady.

In the case of

both the father and the mother being diseased at that
time, there is more certainty that the child will be
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is not always fatal.

The more recent the disease of

the greater the chances of their

the progenitors,

transmitting the disease and of its assuming a serious
form.

That inherited syphilis is more grave when de

'rived from the father than when coming from the mother

cannot be proved.

A mother, healthy at the time of

conception, only in very exceptional cases does not

participate in the disease transmitted by the father
to the child.

She undergoes a species of infection from

contact with the contaminated foetus if she

fWi

escapes

direct contagion, which is, however, rare when the

disease of the father is active.

The usual characters

and evolutions of the acquired disease are presented
sometimes in syphilis by conception, which is thus

transmitted from the foetus to the mother; frequently,'
also, it is latent, and is betrayed only by the exist -

ence of immunity from further contagion on the part of
the mother.

It may finally manifest itself by ter-

tiary symptoms or by systemic disorders without specific
1phenomena.

In the mother this form of syphilis mani-

fests itself in three ways:

1st.

By the usual signs of

syphilis by contagion, with the exception of the primary
sore, appearing about the sixty -fifth day after
conception.
2nd.

Appearing at a later date as secondary or even

tertiary symptoms, and preceded merely by a
little
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Showing itself some years after-

3rd.

truly specific.

wards in a tertiary form, having in the meanwhile given

Ino indication of its existence save only in the protectThe

ion it afforded against contagion from the child.

power of transmitting syphilis hereditarily decreases

spontaneously as the disease of the parent becomes
The influence of treatment is no less certain

older.

If the mother acquire the disease

than that of time.

during her pregnancy, the foetus may still be infected,
even when the two parents are free from syphilis at
the moment of conception.
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THE PERIOD OF INuUBATION.
A period of incubation occurs in the vast majority

of pure uncomplicated cases of infection with the

syphilitic poison.

During this period there are no

symptoms of any kind, either local or general.

It is

precisely like the period of incubation which we observe in other infectious diseases, in the acute
exan=

themata for example.

This stage of entire absence of

any kind of trouble whatever is termed the
"first

period of incubation ".

Then the first symptom

syphilitic infection makes its appearance.

of

This is in

D
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THE

PRIMARY

STAGE.

The so- called "second period of incubation" be-

gins with the appearance of the chancre.

This period

is ill- defined and indefinite in its extent.

It is

made to include the development of the chancre, the

enlargement of the neighbouring lymphatic glands, and
that series of changes which takes place within the

system before the appearance of the eruptions upon the
skin.

During this time the patient may retain the

full vigour and appearance of health, or there may be

prodromal symptoms, such as malaise, hebetude, headache, slight muscular pains, and occasionally a low or

high temperature, showing that the system is slowly being brought under the influence of the poison.

Then

follows the first exanthem, with the appearance of

which the establishment of syphilis within the system
may be said to be effected.

The division of syphilis

into three stages of primary,

secondary, and tertiary

was effected by Ricord.

The primary stage begins with.
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the appearance of the initial lesion,

and lasts until

the development of generalised skin eruptions.

The

,anatomy of the chancre has already been described.

THE

SEuONDARY

STAGE.

This is ushered in with the

appearance of the skin eruptions.

It is more indefinite

in its course and extent, and is made to include the

febrile phenomena, the exanthemata occurring in the
course of the disease, the loss of hair, affections of
the nails,

sore -throat, mucous patches within the mouth

and elsewhere on the mucous surfaces, and the like.

THE

TERTIARY

STAGE.

This follows, as its name implied, the secondary
stage, and is still more indefinite in its course.

It

is held to begin at about the first year, and to con-

tinue until the termination of the disease.
to it are certain skin -eruptions,

Belonging

especially that which

goes by the name of rupia, and gummata, as well as
:various affections of the bones,

such as nodes, and

:chronic enlargements of the lymphatic glands.
the presence of gummata in the placenta,

From

or from the

action of the specific poison on the ovum, pregnant
patients are particularly apt to abort or miscarry at
this period.

This classification, while of great service in
the past, has now lost its time -honoured popularity

amongst, at least, those of great experience in the

disease.

Its errors are becoming more apparent every
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Again, the secondary stage,

so far as any of its chief

manifestations are concerned, may be entirely wanting,
and the so- called tertiary symptoms follow close upon
the appearance of the chancre.

The only stage in

which the symptoms are possessed of sufficient constancy and dffiniteness to warrant their being classified as belonging to one period of the affection is
the primary.

It is only possible to obtain an in-

telligent conception of syphilis, as it occurs in
actual practice at least, by regarding it as a disease not following any one definite course, and man-

ifesting itself in a series of symptoms appearing at
a certain time after the development of the chancre,

these running their course within specified and
exact limits, then to disappear and be succeeded by

another set of symptoms equally concise and clear;
but as a disease that, starting from a fixed point,

pursues many different lines of evolution, and ex-

presses itself in a great variety of symptoms.

Very
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means uniform in the lesions that it produces, or in
the effects to which it gives rise.

There is no

lesion of the skin known to physicians that pyphilis
may not reproduce, and its development of the deeper
structures furnishes nearly as extensive a list of
anatomical alterations.

It follows,

then that the

study of the symptoms presented by syphilis must be
one that incolves a consideration of its different

lesions, and the effects which they have upon the

different organs.

Furthermore, it must always be

remembered that it is invariably a constitutional
disease.

The involvement of the system may be very

severe, or it may be so slight as to give rise to
i

scarcely any appreciable symptoms.

Limitation of all

symptoms to the chancre means that the systematic man-

ifestations have been mild and the skin affections
overlooked, or that the nature of the local lesion

presented was misunderstood.

In its clinical course

syphilis is a chronic disease, persisting usually for
a long period of time,

and seldom presenting symptoms

that can be classed as acute.

Under favourable and
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This malignant form of the disease is

may ensue.

called by the French "malignant ", "galloping ", or
"lightning" syphilis, and the terms are apt and
As well as being of a very rapid course,

appropriate.

it resists all forms of treatment;

the various stages'

manifest themselves early, and especially the tertiary,
even in about six weeks after the commencement of the
illness.
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Leaving the chancre out of the question (and
with pre -natal syphilis we are not concerned), the
symptoms of congenital syphilis may be, though rarely

identical

with those of the acquired disease.

If the

child is born alive, and the disease manifest in him,
the symptoms are generally of a severe character.

no.
He is usually small, undeveloped,

ance.

and has an aged appear-

He is troubled with the "snuffles ", and cries

hoarsely.

An eruption of bullae appears, situated

principally on the palms, solos, wrists, and ankles,
and often confined to the extremities.

These bullae

are filled,_ or rather, partially filled,- with a semi -

purulent fluid.

On the palms and soles particularly,

they burst, leaving angry -looking sores, which remind
one somewhat, by their situation and general appearance,
of a palmar and plantar syphilides of adult syphilis.

The cachectic look and general feebleness of thses

children show them to be profoundly affected.
lips are cracked and ulcerated,

The

and crusts form at the

angles of the mouth and openings of the nostrils.
The liver and spleen are manifestly enlarged, and the

imperfectly performed digestion, as shown by the continuous loss of flesh and unhealthy stools, excites
tho suspicion that other abdominal viscera are also

involved.

Usually these cases do not survive more

than a few hours, days, or weeks after birth.
the less,

Never

in many cases the symptoms are not so marked

and fatality does not occur.

Furthermore, a very

large proportion of syphilitic children so born show no
signs of the disease at birth.
all the appearance of health.

The child usually has
But,

though most of

these children are born apparently healthy, presenting
no symptoms by which the most experienced observer can

detect the disease, some of them show pallor or a

muddiness of the complexion, or other signs of ill
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health, in the absence of the ordinary symptoms of
syphilis.

This disease usually shows itself within

the first two months, at any rate, almost invariably

within the first three.
1865,

ii,

Thus, Dunn (Brit. Med. Jour.

600), at the Farringdon Dispensary,

found that

out of 53 cases, 17 manifested the disease in the first

month, 21 in the second month, and 10 in the third month,
2

in the fourth month,

1

in the sixth month.

and only

1

in the fifth month and

In a series of 1000 cases, Miller,

df Moscow (Jahrb. f. Kinderh., xxvi, Hft. iv. S. 859,

and.

Viertelj. f. Dermat., N.S., 1888, Hft. iv.S. 649), ob-

served the first appearance of the symptoms in the first

month in 64 per cent., and in the second month in 22 per
cent.

In 24 der cent. the first symptoms occurred in

the third week after birth.

Some febrile disease, such

as one of the exanthemata, may determine the outbreak of

the disease: measles, for example, may subside, and the

syphilitic eruption be apparent thereafter.

Obstinate

insomnia is one of the earliest and most constant symptoms of congenital syphilis.
its

The child when put to bed

uneasy and wakeful; he cries almost unceasingly, and

Cannot be pacified.

During the day he is moro quiet,

but every night there is a repetition of the same disturbance, and his uncontrollable complaints are a source of

perplexity to all.

The crying is possibly excited by

nocturnal pains in the bones, similar to those affecting
adults.

The sleeplessness often gontinues after the

appearance of other symptoms, but it ought soon to
subside under the influence of mercurials.

A large pro-

i
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portion of syphilitic infants are afflicted with nasal
catarrh, or "snuffles ",

It is most characteristic and

.

appears early- often, if not always, preceding the
eruption.

It

shows itself at the beginning by diffi-

cult and noisy respiration.

The mucous membrane of the

nose becomes swollen, and partially closes the nasal
A nasal discharge appears and increases,

passages.

still further occluding the passage, and acts as a

valve with each respiration, which becomes noisy; and it
is to this

symptom that the term "snuffles" has been

applied.

At first the nasal discharge is sero -puru-

lent in character, and often blood -stained.

In severe

cases this discharge runs down over the upper lip, which

becomes reddened and excoriated.

The difficulty in

respiration increases; the discharge becomes purulent
and dried into crusts, which may entirely close the

nostrils and cause the child to breathe through the
mouth.

Nursing becomes difficult, and often impossible;

the child is fed very imperfectly,
;himself,

and sometimes weans

as he has to drop the nipple every moment to

get breath.

It is a common thing to observe a per-

sistence of the nasal disturbances;

they may continue

for months after the other symptoms have disappeared.
In some cases the snuffling is not very noticeable so

long as the child lies quiet and breathes through his
mouth, but the difficulty becomes at once apparent if
he is disturbed, and einen more marked when he takes
the breast.

The presence of mucous patches on the

Schneiderian membrane gives rise to the nasal discharge.

R5.
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rule, the inflammation in the nasal fossae involves

only the mucous membrane, and is rarely propagated to
the periosteum, the cartilages, and the bones.

In the

severest cases the ulceration may, after a time, perforate the septum of the nose or lay bare the nasal bones,
which, in consequence of the exposure, become necrosed.
The crusts thrown off may contain fragments of these
bones.

A depression at the root of the nose occurs

in some cases, but absolute destruction of the bony

septum and framework is rarer

Still, either lack of

development in the nasal bones, or a preternatural
widening, leads to a deformity which is common in

syphilitic infants, but it is not certain that it is
not a congenital deformity rather than a result of the
local disease which gives rise to the snuffles.

The

only symptoms of syphilis in the infant may be the
coryza, though its occurrence without other signs of
the disease must be far from common.

The possibility

that it may occur alone makes the diagnosis difficult

sometimes.

Syphilitic

snuffles may be confounded with

a simple cold- and it often is- or with the nasal dis-

charge from diphtheria, perhaps with nasal or retro-

pharyngeal polypi.

Simple coryza is extremely fre-

quent, even at an early age.

The discharge is less

sticky, and less inclined to form concretions than that
lof syphilis.

At the end of eight or ten days it tends

to disappear, while that of syphilis,

persists and increases.

if left untreated,

The nasal discharge of diph-

theria might be difficult to distinguish if diphtheritic
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patches did not exist in the throat.

The diphtheric

discharge, which presents nothing peculiar at first,

is

streaked with blood after twenty -four or forty -eight
hours, and the false membrane may be found on the nasal
The rapid progress of the diphtheric',

mucous membrane.

affection will also serve to clear up the difficulty,
aided, of course by a bacteriological examination.

In

severe cases the cry of the syphilitic infant is a most!

noticeable feature; it is both hoarse and high- pitched.
The presence of lesions similar to those which give rise
to the nasal symptoms accounts for this.

These symptoms

usually herald the occurrence of the cutaneous manifestations.

The latter are of a complete character, and

closely resemble those of the acquired disease.

They

are, however, modified by the character of the infantes

skin and by the manner of its life.

The nates,

and those

portions of the body about the pelvis which are moistened and smeared over many times a day, are particularly

liable to be the seat of eruptions, or

a

general erup-

tion will flourish and take on more marked characteristics in that region.

As already mentioned, the erup-

tion of bullae occurs about the hands and feet in cases
of unusual gravity.

delayed

tfintil

a

In cases in which the eruption is

later period, the usual eruption is an

erythema, which consists of round or roundish pink spots

which at first disappear on pressure.

Soon the spots

grow darker, assume the dull -red coppery hue, and no
;longer disappear on pressure.

In many casos the out-

break of a papular syphilide is the first manifestation

of the cutaneous lesion.

In cachectic emaciated cases

the skin usually hangs in folds, however, emaciation
is not a prominent symptom.

The colour of the skin

is not a certain diagnostic sign:

sallow, yellowish, or earthy hue.

it usually has a pale,

Of prime importance

are the manifestations on the lips and mucous membrane
of the mouth cavity.

On the lips fissures, known as

rhagades, are exceedingly common.

depth'are very variable.

Their number and

On the upper lip they occur

especially on either side of the median lobule, where
they are manifestly an exaggeration of an anatomical
disposition.

On the lower lip the fissure is often a

single one in the median line.

In addition, the whole

surface of the lips may be covered with ulcerations and
excoriations.

At the angles of the mouth also,

flat

papules on the muco- cutaneous portions, condylomata,
and ulcerations occur, which may be covered with
crusts, or be superficially or deeply ulcerated.
The muco- cutaneous ulcerations at the commissures

occasionally give to the mouth a peculiar appearance,
There

making it look as if its angles had been slit.

may be more or less ulceration of the tongue, gums, and
fauces.

The manifestations of the disease in the mouth

at first consists of slightly -elevated, well- defined

portions of mucous membrane with whitish surfaces,
like the corresponding manifestations in adults.

The

whitish epithelium is often cast off, leaving a smooth,
often depressed surface, which may ulcerate.

These

patches lose their regular outline, coalesce, and form

ulcerated surfaces of considerable extent in the severer
cases.

These ulcerations have an abundant and highly

infectious secretion, which is quite capable of giving
the disease to other; indeed,

this frequently occurs.

Glandular enlargements are said to be less characteristic
of hereditary syphilis than of acquired.

In order of

frequency they are the inguinal, axillary, and cervicoin

maxillary.
the adult;

Their characteristics are the same as the
they are multiple, non-inflammatory, per-

fectly distinct and movable in their cellular atmosphere.
1

They are seldom recognised except by touch, though

occasionally they project sufficiently to be noticeable
by sight.

That the adenopathy is of much less diag-

nostic value than in acquired syphilis is therefore
evident.

Loss of hair occurs in hereditary syphilis

as in the acquired form.

It may happen from the oc-

currence of dermal lesions in the scalp, but there is a
loss of hair, dur probably to the adynamic influence
of syphilis, which is more or less severe in different

cases.

The eyebrows and the eyelashes are occasion-

ally shed,.

Indeed,

if in a child from two or three!

months old one or both eyebrows be bare, it ought
always to raise the suspicion of congenital syphilis.

Alopecia may be observed in the occipital region, and
enlargement of the occipital glands with it.

Still,
1

it must be remembered that in rickety children with

much sweating of the head and muscular weakness, the
occiput very often becomes almost bare of hair, and
that in a young infant the head presents a deop bay

1
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in each tempero- frontal region where the hair is defi-

The loss of hair is hardly characteristic

cient.

unless it is very marked on one side.

Oftener in

congenital than in adult syphilis are the nails involved.
Onychia occurs in two forms.

In the first form a pap-

ule or pustule occurs on the skin at the side of the
nail.

It may involve the

of the nail.

matrix and cause the loss

The thick and averted edges of the

ulcer, its sloughy base, and the sanious discharge are.

more or less characteristic, and are accompanied by a
general and painful enlargement of the distal phalanx.
The second form of onychia begins as a swelling at the

base or side of the nail, which becomes thickened,
fissured,

and brittle,

with a moro or less amount of

deformity of the finger.
festation.

This form is á later mani-

From its bearing upon diagnosis syphilis

of the teeth has its chief interest to the general

practitioner.

As manifesting itself at an age when

the child is not apt to present the active and unmis-

takable cutaneous and mucous lesions of the disease, and
when, consequently, its recognition is often difficult

in the extreme, this diagnostic importance is considerably augmented.

The teeth of the first dentition,

although exhibiting the usual signs of interference
with nutrition in their irregular development, opaque
and chalky enamel deficient in quantity and unevenly

distributed, soft and friable dentine, incongruity of
size individually and relatively, and proneness to

decay, do not often display any distinctive evidence

RR.

The same conditions may, and often do,

of syphilis.

depend on other causes, and are commonly associated with
various cachexiae- the strumous, gouty, rheumatic,
rachitic, etc.- and even tending to produce imperfect

assimilation and malnutrition with other slighter ail ìhents.

Furthermore, the same condition may be due to

other causes in the permanent teeth.

Stomatitis, how-

Over, produced- by mercury, by gastro- intestinal de-

rangements, by local irritation of any kind,- is apt to

tesult in imperfectly organised dental structures.
lercurial teeth, for example,

are usually irregularly

aligned, horizontally seamed, honeycombed, craggy, mal-

formed, of an unhealthy dzrty,,
0o widely,

yellow colour, separated

and deficient in enamel.

The diseases of

hildhood, especially the eruptive fevers, eclampsia,
yphoid fever, etc., by temporarily arresting or greatly

'nterfering with nutrition during the developmental

eriod of the teeth, often cause horizontal furrows
cross their crowns, which are, of course, persistent
throughout life, and mark indelibly on all the formative processes the influence of such disorders.

Con-

sequently, none of these conditions are in the least

degree characteristic of syphilis, the expression of

which in the mouth is to be found only in the permanent
upper incisors.

For the recognition and description

of the peculiarities of these teeth in the subjects of

inherited syphilis we are indebted, as we are for so

much else of inestimable value in the study of the
disease to Mr Hutchinson.

In 1863, in a memoir on

(39

.

"Syphilitic Diseases of the Eye and Ear," he wrote as
follows concerning the symptoms which, in a suspected
case, would ait in determining the diagnosis:

"By far

the most reliable of the objective symptoms is the state
of the permanent teeth if the patient be of age to show

Although the temporary teeth often, indeed

them.

usually, present some peculiarities in syphilitic chil-

dren of which a trained observer may avail himself, yet
they show nothing which is pathognomonic, and nothing

which

dare describe as worthy of general reliance.

I

The central upper incisors of the second set are the
test teeth, and the surgeon not thoroughly conversant

with the various and common forms of dental malforma-

tion will avoid much risk of error if he restrict his

attention to this pair.

In the syphilitic pationtts

these teeth are usually short and narrow, with a broad

vertical notch in their edges and their corners rounded
Horizontal notches or furrows are often seen,

off.

but they, as a rule, have nothing to do with syphilis.
If the question be put,

are teeth of the typo des-

cribed pathognomonic of syphilis?

I

would answer un-

reservedly that when well characterised
are.

I

I

believe they

have met with many cases in which the type in

question was so slightly marked that it served only to
suggest suspicion, and by no means to remove doubt;
but

I

have never seen it well characterised without

reason to believe that the inference to which it
pointel was well founded."

In the matter of such

gravity and importance such a statement, as matter of
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course, positive as it was, excited considerable criticism, and the view, of Mr Hutchinson have never been

without earnest and often able opponents;

but it is

safe to say that time has only served to place them on
a surer

foundation and to enhance their value in the

eyes of the profession.

To

i,r

Hutchinson also belongs

the credit of having first clearly demonstrated the

specific character of the iritis of congenital syphilis
(Med. Times and Gaz.,

Reports, vol.

i.

July 14, 1860; Opthalmic Hospital

pp. 191,

226;

a Clinical memoir on

Certain Diseases of the Eye, etc., London, 1963).
analysed

3

fants.

The average age at the commencement of the

He

cases of the accident in syphilitic in-

iritis was five months and a half.

The oldest was

sixteen months at the time of the outbreak, the youngest six weeks.

Both eyes were attacked in 11 cases.

In 15 cases the effusion of lymph may be said to have

been copious.
cases.

The cornea was implicated in a few

In 7 cases the cure was complete.

the pupil was permanently occluded.

In 12 cases

Iritis may be

considered as one of the rarest of the symptoms of
congenital syphilis, but Mr Hutchinson thinks that it
often escapes notice on account of the very slight
symptoms which usually attend it.

Infants suffering

from iritis almost always show some of the well- recog-

nised symptoms of the hereditary taint.

Blindness

occurs of the disease is loft untreated, but this can
be averted by mercurial medication.

There are many

digestive derangements to which the syphilitic child
is liable.

These gastro- intestinal disorders begin
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in an insidious manner differing not at all from the

symptoms observed in non -syphilitic children, viz.,

regurgitation, vomiting, and diarrhoea.

In spite of

treatment the symptoms persist, and also in spite of
change of nurse, and. the most careful hygienic and

dietetic attention.

The child emaciates rapidly, until

fat and muscles seem entirely absorbed.

mild diarrhoea will persist,

although the child is doing

in other respects remarkably well.

erythematous changes,

In others a

It is probable that

similar to those observed in the

mouth and pharynx, exist lower down in the digestive
tract, to account for some of these symptoms; actual

structural changes have been found, such as fibroid

changes in Peyer's plaques.

It

is of great importance

to bear in mind that the lesions of a congenitally

!syphilitic infant are contagious.

The possibility of

inoculation from an infant was denied by Hunter, but the
observations on which the non -contagiousness was affirmed are now known to have been erroneous.

The other

extreme has been taken by certain writers, to the effect
that an extreme virulence was seated in the hereditary

disease.

The truth seems to be that it is in no way

more contagious than acquired syphilis, but that the
freedom with which an infant is handled, make it an
'extremely easy matter for inoculation to take place;
this same occurring an ordinary chancre makes its ap-

pearance in duo course.
is

Hence, a syphilitic infant is

source of danger to the non -syphilitic members of its

family, and numerous cases are seen in practice in which

n

a baby has infected those who have occasion to attend

to it, as well as other infants.
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QONSIDERATION OF SOME OF THE MORE IMPORTANT
PHENOMENA OF SYPHILIS. WITH SPECIAL,

REFERENCE TO ITS VARIOUS COMPLICATIONS
AND SE OUELAW

THE

TEMPERATURE.

The occurrence of fever at the invasion of syphilis
is well -known:

in point of fact, it was frequently men-

tioned by the ancient writers, many of whom stated that
an eruptive fever occurred under the form of repeated

rigors or of evening exacerbations of temperature.
But the febrile attacks that usher

a period

tion in syphilis were not always distinguished from
those which sometimes occur in the later periods of the

disease.

Hunter refers to this distinction, however,

in remarking that, at first, the fever bears a close

resmmblance to a rheumatic fever, but later is more of
the hectic type.

For moro accurate investigations con-

cerning the eruptive fever we are indebted to
(Das syphilitische Fieber,

Folge, II, 1893, p. 123).

J.

E.

Guntz

Kuchenmeister is Zeit., Neuo
By means of the thermometer

he succeeded in demonstrating the fact that the fever
most frequently precedes the appearance of any manifest_

ations upon the skin, and this has since been repeatedly confirmed by others.

Hence the relation is similar

to that which obtains in the acute exanthemata, where

the fever also precedes the appearance of any of the
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signs of the cutaneous lesions, either by one- as
in scarlatina- or several- as in measles, and smallpox, -

days.

The virus is already present in the body, but

different tissues and organs react toward it with different degrees of susceptibility, and the nervous system -

upon which the occurrence of the fever mainly depends is affected earlier and with greater facility than the

skin and other organs of the body generally.

The in-

fection of the system may be determined with a fair
amount of precision from the rise of the temperature.

Usually it commences between fifty and sixty -five days,
or,

it may be,

infection.

at the nintieth day from the time of

The pyrexia may consist of a sudden, mark-

ed elevation of temperature occurring but once, or it

may continue for days, during which time the tempera ture may reach 104°F., and then rapidly fall again.

This recession of the fever is often only temporary,

however, and merges into remottent fever of a very
'moderate grade, which may last for weeks.

with accompanying symptoms,

it may present a marked

resemblance to intermittent fever.
is no eruptive fever at all.

Together

In many cases there

According to Guntz, it

appears in about 20 per cent., or so, of the cases;
but this seems to me to be too low an estimate.

Four-

nier says that it is less common in men than women.
It

is not often that the fever is ushered in with a

chill; as a general rule ib makes itself felt by head ache, malaise, general depression, weakness of the knees,

and frequently rheumatic pains; anorexia, or possibly
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an insatiable appetite, is complained of;

in individual

cases the pain assumes a neuralgic character.

These

symptoms of a subjective character are especially painful
in the afternoon or at night, and together with them we

note an increase of temperature to 104.17., or over, in
the evening, with morning remissions reaching nearly
to normal.

This fever lasts two, three, or four days,

rarely longer; after it has existed for a day or two a
faint diffused blush is observed here and there on the
trunk; but this rapidly disappears to make way for the

eruption of the true cutaneous syphilide, which is due
.

to ahyperaemia and a more or less pronounced infiltera-

tion; it also occasionally makes its appearance on the

mucous membranes.

The subjective symptoms continue

for a considerable period, perhaps one or two weeks, in
rare cases only, as a rule, they will have already begun
to have diminished before the eruption makes its appear-

ante, and will soon disappear altogether; the tempera-

ture begins to fall only after the eruption has disappeared, and one or two days later defervescence seems
to be complete.

Usually no febrile symptoms accompany

the increase of the cutaneous eruption during the fol-

lowing weeks., i.e. the appearance of successivo lesions on the skin or mucous membranes.

A fever of a

remittent character- which, however, never roaches the

height of the fever of invasion- lasting a day or two,
is often observed as an accompaniment of subsequent

eruptions, as well as of recurrent skin and mucous -mem-

brane syphilides.
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In syphilis, as in other chronic diseases, the

skin undergoes certain alterations; syphiloderma, der -

matosyphilis, and syphilide are terms used to give ex-

pression to these lesions.

There is, as we have seen,

sometimes, preceding or ushering in the early eruptions,

considerable systemic disturbance,

such as pyrexia, an-

orexia, muscular pains, and headache,

etc.

Along with

the cutaneous manifestations there are usually other

signs of the disease.

In the early eruptions the

lymphatic glands are enlarged,

mucous patches may exist.

and sore -throat and

Sometimes there is loss of

In the later syphilodermata pains in the bones,

hair.

bone lesions, and other symptoms may be observed.

The

early eruptions are generalised; the later manifestations are usually limited in extent, and have a tendency
to appear in circular,

semicircular,

or crescentic forms.

The colour of the established syphilides is usually a

dull brownish -red, or yellowish -red, and there are

rarely any subjective symptoms.

The cutaneous lesions

of syphilis may include macules, papules, bullae, tu-

bercles, or gummata; and, moreover, lesions of other

varieties may be mixed up with them, although sometimos
a

predominence of some particular skin affection is

noted.
In about six to eight weeks after the appearance

of the chancre usually, a general eruption appears.

This is termed Syphiloderma Erythematosum,and has also
the synonyms syphilis cutanea maculosa,

roseola syph-

ilitica, and macular syphiloderm or syphilide.

The

appearance of the eruption is retarded by treatment in
advance.

It consists of macules of various sizes and

shapes, for the most part the size of a small pea or

bean and rounded, on a level with the surrounding skin
or slightly raised, giving the skin a mottled or marbl-

ed appearance.

At first the spots disappear under

pressure, but later, owing to the presence of more or
less pigmentation, they persist.

Their outline,

which is ill- defined, is usually brought oub more

dis-i

They vary in colour from a pale

tinctly on exposure.

pink to a dill violaceous red, depending upon their

duration and also upon the natural complexion of the
individual,
coppery.

and as they fade away become yellowish or
As a rule, they exist in profusion,

so much

so as to cover not infrequently the entire surface,

appearing without order of distribution; .exceptionallIf
j

they exist sparsely and faintly, in which case the

eruption may be overlooked.

The face, backs of the

hands, and feet frequently escape.
toms are wanting.

Subjective symp-

The efflorescence may appear with

or without systemic disturbance, but malais and fever

frequently precede it.

The chancre or its scar,

enlarged inguinal and cervical glands, erythema of the
fauces, rheumatic pains, and more or less falling of
the hair usually accompany its development.

It may

manifest itself slowly and insidiously, a week or two
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elapsing before it reaches its height, or the invasion
may be sudden, taking place in the course of twentyfour or forty -eight hours.

This form of syphilide-

which, as a rule, responds quickly to treatment- occurs
in the majority of cases of the disease, but in many

instances it escapes notice, owing to its faintness.
Measles, rotheln, urticaria, simple erythema, tinea
versicolor,

and certain medica.inal eruptions must be

distinguished from it.
'fever,

form,

The catarrhal symptoms, the

and situation of the eruption of measles;

the rapid formation and disappearance of the patches
of simple erythema; the wheales and intense itchiness

of urticaria; the slight scaliness,

peripheral growth,

and distribution of tinea versicolor;
ish,

the small round-

confluent pinkish or reddish patches, precursory

pyrexial symptoms, the epidemic nature, short duration
of rotheln; the history, fever, form,

and duration of

medicinal rashes- are points of difference by means of
which these affections can be distinguished from the
syphiloderm in question.

Among the rare cutaneous

manifestation of syphilis may be here enumerated the
so- called Syphiloderma Pigmentosum, or pigmentary

syphilide.

It

is characterised by rounded, ovalish,

or irregularly- shaped, discrete or confluent, pale

grayish, yellowish, or brownish, usually ill -defined
faint macules.
neck,

It occurs most frequently about the

is seen almost exclusively in women,

and is

encountered during the latter half of the first and in
the second year of the disease.

It is a simple

?

9

.

pigmentary affection, similar, apparently, to chloasma,
from 'shiehthe tinea versicolor is to be differentiated,.
It developes slowly,

and may continue for one or two

months or as many years, and is uninfluenced by specific treatment.

There are various forms of what is termed Syphilo --

!derma Papulosum- syn., syphilis cutanea papular syphilide, papular syphiloderm, which is characterised by

small or large lesions of the skin.

The Small Papular

Syphiloderm (syn., miliary papular syphiloderm, lichen

syphiliticus) consists in an eruption of disseminated
or grouped, more or less confluent, fthrm,

small, or

minute, rounded or acuminated papules, the size of a

pinhead or millet seed.

Their summits may be smooth

or covered with fine scales, or may show pointed pus-

tulation; this last symptom occurring especially in

those through which a hair protrudes.

Miliary pustules,

scattered here and there over the surface may also be
At first the eruption is bright- or dull -rod,

present.

but later it generally assumes a violaceous or brownish
tint.

grouped,

In some cases the lesions are numerous and

forming patches.

The eruption is seen most

frequently about the trunk and upon the limbs.

It

may appear during the third or fourth month or later.
Large flat papules or moist papules may exist simultaneously.

It has a chronic course, with a tendency

to relapse, and is usually rebellious to treatment.
It

is to be distinguished from keratosis piliaris,

lichen scrofulosis, psoriasis punctata, papular eczema,
and lichen ruber.

Points of differentiation are the
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extent of the eruption, the colour, grouping, with

usually the presence of pustules and large papules,
other concomitant symptoms tl'=sy pte
disease.

an

of syphilitic

The formation of large; flat, circular or

ovalish, firmly- seated, more or less raised pale- or d 11

red papules, varying in size from a small split pea to
that of a sixpence, are features that characterise the

Large Papular Syphiloderm (syn., lenticular syphiloderm).
In the early stages they are usually smooth, but they

subsequently become covered with exfoliating epidermis
The forehead, region of the mouth, neck, back, flexor

surface of the extremities, scrotum, labia, perineum,
and the margin of the anus are all favourite localitio

.

The lesions, as a rule, deMelop slowly, and, having

attained various sizes, remain for weeks or months..
It is one of the commonest forms of cutaneous syphilis

it may be an early or a late eruption,

disposition to relapse.
to treatment.

and shows a

As a rule, it yields readily

The lesions may undergo more or less

modification, due either to the locality in which they
exist, or to other influences.

Ordinarily, they

persist as typical papules, and gradually pass away

by absorption.

At times they become soft ani spongy,

while occasionally they become excoriated, with a
slight moisture and crusting.
is, about the

skin,

This latter coalition

junctures of the mucous membrane and the

commonly observed.

into the Taoist Papule

A common transformation is

(syn., mucous papule, mucous patch,

broad, or flat, condyloma, or plaques muquese of the
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French).

This takes place upon those regions There

opposing surfaces and natural folds of the skin are
subjected to more or less contact, as about the nates,¡
umbilious, axillae, beneath the mammae, etc.

The

lesions are more or less moist, covered with a grayish;
sticky, mucoid secretion consisting of macerated epidermis.

They are usually flat, and may coalesce, and so

form large patches.

I

They may become hypertrophic,

warty, and papillary, constituting the vegetating

syphiloderm (syphilis cutanea vegetana).

In this form

the lesions become elevated, more or less circumscribed,

and may assume a warty character, resembling the cauli-

flower formation, with a contagious secretion which
dries up into yellowish-brown crusts.

Under local

treatment they usually disappear rapidly; btt their

development is favoured by heat, moisture, friction,
and want of cleanliness.

Frequently the papule under-

goes another modification, forming the squamous papule,
or the Papulo -squamous Syphiloderm (syn., squamous

syphiloderm. syphilis cutanea squamosa, psoriasis
syphilitica).

The papules become somewhat flattened

and are covered with dry, grayish, adherent scales.
The scaling may be slight or relatively abundant, but
is rarely as luxuriant as in psoriasis.

On removing

the scales the papular character of the lesion may be

readily recognised.

A-s

a rule,

the eruption is not

extensive; it may show itself on any part, and is

exceedingly persistent.

It is most frequently en-

countered on the palms and soles, where, on account of
the peculiarities in the structure of the skin, the
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esions are somewhat modified.
la

arts,

Occurring on these

it is known as the palmar or plantar syphiloderm.

he lesions partake more of the character of macules

than papules; they are slightly raised, and are irregular in

oti.tline,

and, as a rule,

ill-defined, varying

in size from a pea to a finger -nail.

They may coalesce

and form roundish serpiginous or crescentic patches,

covered with dry, scanty,

semi- detached, grayish flakes

of epidermis, which are most abundant about the edges;I
at times the exfoluation is marked, and then the patches

are distinctly squamous, as in psoriasis.

As a rule,

it is symmetrical, and is frequently observed in the

centre of the palms or soles, and upon the ball of the
thumb, and about the volar surface of the fingers.

It

may be an early or a late manifestation- usually the latte-

latter- and is rebellious to treatment.

Eczema and

psoriassis may be resembled by the papulo-squamous
form bf the syphiloderm.

In eczema heat, itching, and

sometimes discharge, together with the history and
course, will be sufficient points of distinction.

Psoriasis upon the palms rarely occurs except as a
part of a general eruption; the character and abundancS
of the scales, their lamellar arrangements, the red

rete beneath, and the absence of infiltration are

diagnostic.
An exceedingly rare form of cutaneous syphilis is

Syphiloderma Vesiculosum (syn., vesicular syphilis
cutanea vesiculosa); in the majority of instances it
may be more properly classed under the head of the
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pustular variety.

The lesions vary in size from a

pinhead to a split pea.
less acuminated,

It

Small,

disseminated,

they are more or

or grouped, usually

involving the hair -follicles; if large, semiglobular
or flat, with or without a tendency to úmbilication.

The vesicles, as a rule, pass into pustules.

It is an

early eruption, occurring usually about the first six
or eight months;

it is,

when appearing earlier, usually

associated with other symptoms of the disease.

It

pursues a rapid course, and is seldom extensive in its

distribution.
A very important form of syphilis of the skin, in

dealing with which in practice my experience has been
by no means inconsiderable, is Syphildderma p'ustulosum
(syn.,

pustular syphilide, syphilis cutanea pustulosa).

It is, however, usuially not so common as the macular

and papular varieties.

The lesions assure various

forms, any one of which may appear singly, but not

infrequently they are mixed up together in the same
person.

The formation of rhillet seed -sized acuminated

pustules, usually seated upon minute reddish papular

elevations, may be said to characterise the Small

Acuminated Pustular Syphiloderm (syn., miliary pustular
syphiloderm).

The puriform contents dry to crusts,

which fall off and are followed by a slight fringe -like

exfoliation around the base, constituting a grayish ring
or collar.

The lesions commonly involve the hair -

follicles, are present either disseminated or in groups;
in relapses the eruption is usually localised.

Vari-
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usly -sized larger papules are sometimes seen scattered

parsely over the surface.
econdary eruption.

It may be an early or late

Minute pinpoint atrophic depress -

ons and stains are left, which gradually become less

istinct.

The diagnosis is rarely difficult, as other

ymptoms of syphilis are usually present.

The occurr-

nce of small or large split -pea -sized pustules, more
less acuminated, resembling the lesions of simple
cne or smallpox,

constitute the salient features of

he Large Acuminated Dastular Syphiloderm (syn., acne-

1

orm syphiloderm, acne syphilitica, variola -form syph-

loderm), in addition to the fact that the resulting
crusts are yellowish or brownish, usually thick and
ulky,

and are seated upon ulcerated bases.

y develop slowly or rapidly,

The losións

with or without malais or

febrile symptoms, are disseminated or grouped, at first

looking more or less papular.

In the subacute or re-

lapsing cases the eruption is also to be localised.

It

pursues a rapid and usually benign course, and is to bo

distinguished from acne, from the eruption of potassium
iodide, and from smallpox.

The usual limitation of

acne lesions to the face and shoulders, their rapid
formation,

and the chronic character of the disease,

together with the absence of the concomitant symptoms
of syphilis, are points of diagnostic importance.

The

acute character, bright colour, course, and history of
the eruption of potassium iodide are, as a rule, suf-

ficiently characteristic; while smallpox differs in
the intensity of the general symptoms,

the umbilicated
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pustules, and definite duration of the disease.

The

occurrence of pea -sized, flat or raised discrete, irreg-

ularly- grouped, or confluent pustules points to the
presence of the Small Flat Pustular Syphiloderm (syn.,
impetigo -form syphiloderm, impetigo syphilitica).

The

crusts, which form rapidly, are a yellowish, greenish-

yellow, or brownish- yellow, colour, more or less

adherent, thick, bulky, uneven, with a tendency to

become granular and the crumble.

Ehere the lesions are

confluent there results a continuous sheet of crust.

Beneath the crusts there may be superficial or deep
ulceration.

The eruption is most frequently observed

about the nose, mouth, and hairy parts of the face,
on the scalp, and also about the genitalia.

It can be

differentiated from pustular emzema- which, when occurring upon the scalp,

it closely resembles- by the eros-

ion or ulceration beneath.

The next form we have to

consider is a late and malignant manifestation of
syphilis of the skin, which is not infrequently mot

with in hospital, dispensary, and poor -law practice.
I

refer to the Large Flat Pustular Syphiloderm (syn.,

ecthyma -form syphiloderm, ecthyma syphiliticu.'n).

This

appears in the form of large pea -sized, flat pustules,
a deep red base.
ly.

Crusting generally follows immediate-

There are two forms of the lesion- a superficial

and a deep.

In the superficial variety the crust is

flat, rounded, or ovalish, yellowis"1- brotin7 or dark

brown,

and seated upon a superficial erosion or ulcer,

having a grayish or yellowish

vf

secretion.

It may
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occur upon any region, but is most common upon the

shoulders, and extremities; the lesions are some-

back,

times numerous.

It appears,

as a rule, within the first

year, and runs a benign course.

In the deep variety

the crust is raised and more bulky, dark -greenish or

blackish, inclined to become conical and stratified,
like an oyster-shell,
R u p

A crust of the same character occurs in

a.

i

constituting what is designated

the bullous syphiloderm.

If the crust is removed, an

excavated ulcer is seen, having a defined or irregular
outline and a greenish -yellow, puriform secretion.
The appearance of one or more firm, circumscribed,

rounded,

acuminated, or semi- globular, deeply- seated,

smooth, glistening or slightly scaly elevations,

yellowish -red, brownish -red, or coppery in colour,
varying in size from a split pea to

a hazelnut,

may be

taken as characteristic of Syphiloderma Tubereulosum
(syn.,

tubercular syphilide, syphilis cutanea tuber These lesions occur in

culosa).

great numbers, and

are, as a rule, confined to certain regions, and show
a

decided tendency to occur in groups, often forming

a

segments of

circle.

When several such groups

coalesce, the result is a serpiginous tract, the so-

called serpiginous tubercular syphiloderm.
back,

The face,

and the extremities are favourite localities.

They occur at a late period of the disease, sometimos
not for years after the initial lesion.

accompanied by subjective symptoms,

a

Though un-

history of

earlier symptoms of the disease is, as a rule,
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Their slow development is particularly

obtainable.
noteworthy;

and the termination or disappearance is

either by absorption or by ulceration.
a

If the former,

pigment- stain, which is usually persistent, and in

some cases slight strophy, mark the site of the lesion,

and there may be also a slight amount of exfoliation.
If ulceration results,

it may be superficial or deep;

more frequently the latter.

It begins on the summit

or in the interior, and the result is a deep, punched out, more or less crescent ulcer, with a gummy, gray-

ish- yellow deposit or covered with crust.

If the

ulcerative process takes place in a patch or grouped
tubercles, an extensive excavated ulcer may result.

Sometimes the ulceration occurs in a crescentic or

serpiginous course.

In some instances, and especiall

upon the scalp, from the ulcerating surface papillary,
wart =like, or cauliflower excrescences, with a yellowish, offensive, puriform secretion- the so- called syph-

ilis cutanea papillomatosa- spring up from the ulcera-

ting surface.

Lupus vulgaris is at times closely

simulated by tubercular syphiloderm; but, in syphilis,
the lesions are firmer and deeper, and form more rapidly,

than in lupus; moreover, the disease is usually

one of adult life and middle age, whereas, as a rule,

lupus first is seen in childhood.

Leprosy and cancer

have also to be differentiated, but each one possesses

characteristic points of distinction, the consideration
of which need not detain us.
the
One of the most characteristic lesions of
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disease is what is known by the name of Syphiloderma
3-ummatosum (syn.,

gunmatous syphilide, syphilis cutanea

which consists in the formation of

,urmatosa),

a

rounded

slightly raised, moderately firm, moro or less

or flat,

circumscribed tumour, having its seat in the subcutaneous tissue, which later shows a tendency to break
down.

As a rule,

present.

only one or two tumours,

4i4-- are

The growth is variously known as a gummy,

gummy tumour, and syphiloma.

The lesion, which is

usually a late manifestation, begins as

a

small, pea -

sized deposit beneath the skin, which gradually in-

creases in size; the overlying skin, which at first is
of a natural colour, becoming pinkish or reddish.

It

may eventually attain the size of a walnut, or may be
even larger.
touch,

It is firm or soft and doughy to the touch,

is usually painless,

and tends to break down,

disappearing by absorption or ulceration, the ulcer
being usually deep with perpendicular edges.
rule,

other symptoms of syphilis are present,

As a
so that

there is no difficulty in distinguishing it from

fúrärc1e,

abscess, and fatty and fibrous tumours.

Another form of cutaneous syphilis appears in the
form of a discrete, disseminated, rounded or ovalish
blebs, varying in size from a pea to a walnut, and

containing a serious fluid, which rapidly becomes
cloudy or thick.

This is Syphiloderma Bullosum (syn.,

bullous syphilide, syphilis cutanea bulloua, pemphigus
syphiliticus).

In some cases the process is distinct-

ly pustular from the beginning.

The blebs, which are,
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as a rule,

partially or fully distended, after a vari-

able time dry to crusts of a yellowish -brown or dark -

greenish colour, which may be thick or raised or conical and stratified, the latter constituting r u p

i

a,

as in the case of the large, flat pustular syphiloderm.
It is

usually seen

late,

is variable in its course, and is, on the whole,

a rare

in.

broken -down individuals, occurs

manifestation of cutaneous syphilis.

The CUTANEOUS LESIONS OF HEREDITARY SYPHILIS are

also of considerable interest and importance.
the second or third week after birth_ in

About

very except-

ional cases only within three days- erythema, or roseola
as it is differently called,

As in the adult,

of oval,

is apt to present itself.

it begins upon the abdomen in the form

circular, or irregular spots, of small size,

dull red in colour, and disappearing on pressure.

Later the colour becomes deeper, the eruption
extends to the trunk and limbs, and, as exudation and
cell -proliferation succeeds to simple capillary stains,
it ceases to disapperr when pressed upon.

Occasionally

it is confluent, and covers large areas with an almost

unbroken sheet of deep red colour.

It is often moist,

owing to the thinness of the epidermis and sometimes
excoriated.

Owing to its resemblance to the simple

erythema of infancy, the diagnosis in the early stage
is often difficult.

As the disease progresses, however,

maculae form here and there; the cell -infiltration
forminvolves the papillae, several of which coalesce,
ing large papules; the nutrition of the superficial

llQ

1_ayers of the

epidermis is interfered with, especially

here it is thick, as on the palms and soles, and the

ruption in those regions becomes scaly.

The next man-

'festation in the ordinary evolution of the disease is
sually the development of papules upon the general

cutaneous surface and of mucous patches on the tongue,
lips,
pot

and cheeks- probably also on other mucous membranes

exposed to examination.

These mucous patches have

!ready been sufficiently described, as, too, the occuronce of condylomata in situations such as the angles of
the mouth and anus.

About the sixth week, in the sec -

ndary period, but sometimes much

earlier,

the

papules

.ecome transformed into pustules, the change taking place
slowly,

so that if examined at any time after it has

begun, the child will present an eruption which is marked
ly polymorphic, showing here and there yellowish or

reddish- yellow maculae left after the absorption of the
cell -element of certain papules, at other places beefy red papules at the height of their development, or papules crowned by a ring of desiccated and desquamating ep-

idermic scales, and in still other regions pustules in a
state of a variety of formation.

The various stages of

formation of the pustules may, however, be passed through
so qvickly that the eruption will be almost entirely

pustular, few, if any, unmodified papules being discovered.

pus for
The pustules may remain distended with

a

and slowly
considerable time, after which they may wither
surdisappear, or they may rupture and leave ulcerated
run together
faces.
A number of these ulcers sometimes

and make extensive patches covered with thick, dark-

coloured crusts.

These patches may resemble areas o

impetigo or of impetiginous eczema, but in some affec
tions the crusts are usually thinner and of a lighter
colour, and the skin beneath them is usually on a lev =1

with the surrounding surface, bright red and glazed;
while under the crusts of the syphilide will be found
a more or less depressed or excavated ulcer,

ered with pus.

often co

The diagnosis may indeed often be ma

by gently detaching and raising one of the crusts, an
The

noticing the character of the surface bemeath.

erosion usually heals up very quickly, without the
sequel of a cicatrix.

A very rare manifestation is

the so- called furuncular eruption, which may appear a

variable periods between the sixth month and the thir
year.

CONDITION

OF

THE

HAIR

AND

NAILS

IN

SYPHILIS.

Various diseases of the hair and nails are met
with in the course of syphilis, and these are either
the expression of a local morbid process or syptomati
of the general disturbance of nutrition.

Alopecia,

loss of hair, is of relatively common occurrence.

an extreme degree of the affection it may implicate

every hair of the body.

When the deeper forms of

syphilitic skin diseases, the ulcerating forms

I

e
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especially, affect or perhaps destroy the cutis in its
entire thickness, it is, of course, obvious that the

hairs will be destroyed.

Bald spots, or greater or

less extent, are left upon the scalp, in the beard, or
the eyebrows, for upon scars produced in this way the

hair never grows again.

No visible change takes pla e

in the skin in the ordinary alopecia of syphilis.

Th

hair merely loses its lustre, becomes dry and often

discoloured, and upon combing it the hairs easily
out (defluvium capillorum).

fall,

Upon the head this may

occur to a very large extent, though at first there is
only a thinning of the hair in certain spots.

Even

in nearly total baldness- a very uncommon occurrence the scalp has almost a perfectly normal appearance;
the follicle may be even more distinct than usual; an
the skin is not smooth and shining as in the common

forms of baldness.

A very close resemblance is pre-

sented by this form of syphilitic alopecia to that

which is seen in consequence of certain acute disease,
and is one of the early manifestations of constitutioal syphilis.

It begins usually at the time when

langour, headache, pallor-

etc., announce the approaci-

ing ohtbreak of an eruptive fever or a skin affection,

and lasts for a number of months; but young persons, as
a rule, regain their former luxuriance of hair.

the

Inl

advanced secondary period, too, the alopecia may

still occur, in connection with relapses, upon the

integument, scarcely later, however, than in the secdnd

year after infection.

Finally, it may occur as a
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concomitant symptom in the syphilitic weakness of the
system generally.

The highest grades of alopecia are

observed not always especially i4 anaemic individuals;
the local condition to which it is immediately due is,

doubtless, a derangement of nutrition in the hair
papillae, perhaps a scanty cellular infiltration of the
papillae.

That the use of mercury favours or actually

causes baldness is a time- honoured hypothesis.

This

assumption, however, is entirely without foundation, as

witness the fact that the use of merurials in

syphi],-

itic persons actually promotes the renovation of the

11.air

The syphilitic affections of the nails are equal

interesting.

When diseased by itself the nail prese is

either merely a lustreless surface, or numerous white
spots appear, such as are very commonly seen in young

persons in normal health; or a number of parallel rows
of little furros are observed, at first separated by

rather wide interspaces, afterwards approaching gradu
In this way the nail becomes

ally to each other.

thinned at its posterior extremity at first, so that
here it can be easily dented.

As this thin spot ex-

tends forward, the entire nail becomes gradually thin

ner and wavy.
and is uncommon.

This condition is termed onychia sicoE,
The onychia occurs under various

conditions: for example, a great frangibility of the

nails may be produced,

especially of the finger nails

so that they are constantly splitting off at the ends

the so- called psoriasis of the nails- and this form is

met with most frequently in women.

The development
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of the nails, however, may be not only more or less inter

fered with in its superficial layers, but their growth
may cease entirely, and, in this case, the nail gradually advances forward with a posterior free, jagged
edge,

and thus at length becomes wholly disengaged

from its bed.

A toe nail may, for example, be lost

in this way without the patientes knowledge.

A normal

or variously deformed new nail is produced in due

course.

The term paronychia is applied to designate

the coarser processes which take place in the matrix, and

and which, according to their situation, may or may
not be accompanied by alterations in the nail.

Most

frequently an efflorescence of a papular syphilide,
developing on the fold of the nail, or alongside of it,
is the source of the paronychia in its lighter forms.

On the nail wall- the skin projecting over the root it generally merely leads to a slight desquamation

and to some alteration of the nail, while papules at
the lateral edges are sometimes converted into condy-

lomata late,, which crowd the nail, laterally, from its
bed.

Such moist papules of the matrix are more com-

monly observed upon the toes than the fingers, and may
resemble closely an ulcer from an ingrowing toe -nail;
they often owe their origin, indeed, partly to the
same cause, namely, pressure.

More severe forms aro

the
produced by pustular or tubercular syphilides upon

fold of the nail.

Suppuration or ulceration then

the
takes place, which interrupts the nailgrov-th, or

fold of the nail may be entirely destroyed.

In the
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latter case no new nail grows, but merely irregular
islands of horny substance are developed upon the
matrix.

Considerable swelling and pain, especially

in the caso of the great toe, accompany such ulcerative

processes.

SYPHILIS OF THE BRAIN AND THE SPINAL CORD.

So numerous and varied are the manifestations of

syphilis upon the central nervous system that a very

lengthy dissertation might be composed upon this subIt is not my intention, however, to enter

ject alone.

upon the task of an exhaustive theoretical disquisition,
but to devote my energies entirely to enumeration of
the more important phenomena as
ed them in my practice.

I

have actually observ-

The most characteristic lesions'

appertaining to syphilis of the nervous system are the
gununata.

When occurring in the brain, these are

morel

often found in the cortex than in the deeper portions,
and in the cerebrum than elsewhere.

The tumours in

question are either single or multiple, and vary in
size from that of a poppy seed to an olive.

They

often occur in very great numbers, and are nearly al -1
ways found accompanying similar lesions in the meninges.
In their earlier stages, when seen at the post- mortem:

examinations,

the lesions appear as small circumscribed

tissue.
bodies imbedded in the substance of the cerebral
As the gummata enlarge they undergo the caseous
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degeneration seen in the like lesions elsewhere.
They are usually surrounded by an inflammatory area,
in which increased development of neuroglia occurs.

Resolution is usually accomplished by absorption of the
product, or the neoplasm may undergo calcareous or
cystic degeneration.

Gummata are found but rarely

in the deeper structures,

optic thalamus,

such as the ventricles,

internal capsule, and corpus striatum:

Syphilitic affection of these parts are more apt to be

expressed in some form of arterial disease.
cerebral artery, or some of its branches,

The middle

suffers the

most frequently, either in the form of a specific
Occlusion of the

endarteritis or periarteritis.

blood- vessels by thrombi may take place, or there may
occur rupture of the vessel, and haemorrhage into the

surrounding tissues.

The size of the lesion is here

by no means in proportion to the gravity of the symptoms
resulting, occlusion of the smallest artery in the
internal capsule giving rise to the most serious and

disastrous consequences.

Aneurysmal dilatations or

pouches of the arterial walls may be produced by the
disease.
bosis,

Paralysis, coming on as the result of throm-

the
is slow in its onset, while that caused by

rupture of an aneurysm is sudden.

When slow in its

approach, numbness is first noted in the foot, hand,
or cheek,

in
or it may be that some slight difficulty

speech is first experienced.

These symptoms increase

the
slowly in intensity and extent until a part or

whole of one side is paralysed.

Several days may be
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ccupied in the process; or, when rapid, the patient,
vithout any premonition of coming trouble, suddenly

Inds himself unable to speak or to hold his hand or to
se his feot.

Complete loss of consciousness does not

ccur; and this feature is almost typical of syphilis.
he senses are deadened and mental activity is decidedi

nabeyance, but the patient can still be aroused suffiiently to show by signs that he is conscious of his

surroundings.

There is exaggeration of the reflexes

he affected side.

o

It is seldom that the paralysed p :1 is

dergo atrophy, but sometimes the occurrence of con -

ractures may be noted.

The patient is not liable to

ave his case complicated with convulsions.

To attem.t

any grouping of the symptoms of cerebral syphilis is n
y intention,

for it is scarcely possible to do so.

Their exceeding great variability is the feature of

features.

Headache is never absent; and it nearly

always begins insidiously, increases gradually, is noc urnal in character, and of a grinding, boring, or hammer

ing nature.

Emotional or psychical disturbances, such

as mental hebetude, hysteria, hypochondriasis,

stupor,

somnolence, dementia, mania, are occasionally the symptoms of syphilis of the brain.

Gummata of that organ

if large, may give rise to all the phenomena produced

by the various forms of tumour of the brain, amongst

which are convulsions, vomiting, and optic neuritis.
Syphilitic lesions of the spinal cord are of less
frequent occurrence than those of the brain.

The syph-

ilitic affection may begin in the vertebrae, in the
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pinal meninges,

or in the cord itself.

The forms mos

to occur are gummata and a diffuse proliferation
f the

connective tissue.

Such lesions give rise to

xaggeration of the reflexes, loss of control of the
phincters, spastic paralysis of the lower limbs, con ractures, anaesthesia or paraesthesis, and lancinating
ains in the back and down the thigh.
s

a

Tabes dorsaois

very frequent sequel of syphilis in this region.
The occurrence of mild or severe neuralgias, vague

ndefinite sensations, burning pains in the toes or

fin. -

and paraesthesias, of limited or extended areas

ers,
f the

skin, would point to special involvement of the

.eripheral nerves.

The sensations produced are some -

Imes painful in the extreme, and are apt to increase
ith the progress of the disease.

Furthermore, so re-

.istant to treatment are they sometimes that the iodide

f

potassium is of little use in allaying them unless

iven in extremely large doses.
SYPHILIS

OF

THE

LIVER.

that
It is, in my experience at least, not often
he liver bears the brunt of visceral syphilis.

In

the pro his organ syphilis manifests itself either in

uction of gumrnata, or in the development of fibrous
onnective tissue.

in
Jaundice is apt to occur early

he course of the disease.

nd always transient.

The process is seldom seve

deve
Gummata are usually a late

and in
pment; and occur in small or in large numbers,

e

11

aiy part of the organ.

In their earlier stages they are

small, firm nodules compósed largely of connective tissue.

Spindle and small round cells are scattered throughout
t

sir substahae.

The connective tissue sends radiate

processes into the surrounding parenchyma.
i

When the

sion is situated near the capsule, the surface of the

gan is apt to show a depression due to a contraction
o

curring in the connective tissue elements of the under

1

ing gumma.

generation.
frequent.
t

Gummata here undergo various forms of deSoftening and ulceration occur, but are
Caseous degeneration, with absorption and

development of fibrous connective tissue, are more

e

Contraction of the

Calcification may occur.

used.

areas affected often takes place in such a way as to pro
d ce appearances resembling new lobes.
1

ver is enlarged, often so as to be noticeable on pal-

e tion and percussion.
r =solving gummata,
T
t

At first the

Owing to contraction of the

it later becomes much reduced in size.

is in the neighbourhood of the suspensory ligament

at gummata are most apt to develop.
y,

A fibroid change

however, occur in the liver without the production

gummata.

The fibroid tissue seems to arise in the

psule of the organ and to penetrate the liver in broa

narrow bands in such cases.

The septa thus formed

large
aye again intersected by like bands arising in the
b

dies.

In this way the organ is divided into

f separate and distinct

lobules.

a

numbs

Atrophy of the af-

is
f-cted portions usually occurs; and the entire process
c

to
ronic and peculiarly stubborn in its resistance
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reatment.
f the

As a rule, the signs of syphilitic disease

liver are so vague that changes of a high grade

ay be found upon the dead body, without a single sympt m

uring life having pointed to the existence of hepatic
isease.

Especially is this true of the gummata of the

iver, which in many cases run their course without giv4

ng rise to any symptoms whatever.

Changes in size anl

orm of the organ, derangements in the portal circulaion and in the escape of bile, and involvement of the

eritoneal coating account for the symptoms of the syph
litic affection of the liver, whose morbid anatomy has

een ascertained.

Whether any or all of these symptom

isplay themselves, depends entirely upon the location
f the
s

process.

The increase in the size of the liver

a constant symptom in diffuse inflammatory processes

oth of hereditary and acquired syphilis, and also in

myloid degeneration, when it involves the entire organ
f,

in the progress of the disease, interstitial con-

raction takes place, symptoms of cirrhosis of the live
ill be developed.

When a circumscribed gummatous for

tion takes place, the gradual change in shape of the
iver- the lobulation of its tissue- becomes one of the
ost marked symptoms, and, according to the seat of the

rocess, icterus br ascites, together with other eviences of a=disturbed portal circulation, will be pres -1
nt.

The recognition of a syphilitic cirrhotic liver,

specially in patients od advanced age or who suffer
rom marasmus to a marked degree, may be attended with
ome difficulty,

since the projecting nodules upon the
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lurface of the liver may bear a marked resemblance to
those which occur in cancerous diseases.

As a rule,

However, a syphilitic cirrhotic liver at this stage of
he disease is smaller than normal, while a cancerous

liver is apt to be enlarged, and by careful observation;
-he increase in size may he verified.
/lest

Furthermore, the

of the symptoms, especially the marasmus, increase

with great rapidity if the disease is cancerous, but if
hese symptoms owe their origin to syphilis, they are
pt to remain stationary for a long time.

The discov-

ry of other symptoms pointing to syphilis, or at least

igns of their former existence,
of course,

in making a diagnosis.

is of more importance,

The onset of pain

n the region of the liver would strongly suggest the
.act of involvement of the peritoneal coating of that

rgan.

In new -born children, unless, possibly, there

lay be some enlargement of the liver, the only local
ymptoms, often, are those due to peritonitis- which
.gain, may become diffuse- as evidenced by the screaming, the drawing up of the legs,

SYPHILIS

OF

THE

and vomiting.

DIGESTIVE

TRACT.

For the most part the lesions in the mouth have been
Llready considered.
in the tongue.

It

is common enough to find gummata

The fissured appearance of the tongue

nd its whitish scarry coating sometimes observed are
n no way characteristic of the disease.

Tertiary
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syphilis sometimes gives rise to perforation of the
hard palate; and the occurrence of gumnata on the pos-

terior wall of the pharynx may result in ulceration of
that structure,

and this may end in erosion of one of

the large vessels, such of the internal carotid, the
patIlent dying rapidly of haemorrhage.

Stenosi of the

oesophagus may occur from the'process involving that
structure.

Regarding syphilitic affections of the

stomach we know very little.

Gummata have been disco

ered in post -mortem examination of syphilitic subjects
in whom no appreciable gastric symptoms were present
ing life.

diár-

Gummatous infiltration of limited or ex-

tended areas of the mucous and submucous tissues may
result in considerable fibrous thickening of the walls
of the stomach.

Above the rectum, the walls of the

intestine may become the seat of gummata.

They give

rise to serious symptoms only in extremely exceptional
oasis, and are of superficial location.

Of all parts

of the intestinal tract the rectum suffers with greatest

frequency,

and,

therefore, deserves special mention.

At any time in the course of the disease these syphil-

itic affections of the rectum and anus may occur.

Chancres are often found here, for reasons that slight

reflection regarding possible perversions of the sexual
act will suggest, in both sexes.

If the chancre occur

within the sphincter ani, it is rarely discovered.

Or

the anal border, or upon the perineal surfaces, it

presents itself as a firm flat or spherical lesion,
somewhat resembling a small haemorrhoid.

It may also
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PPear

as an eroded surface, or as an anal fissure.

he lesion may occasion the patient considerable dis-

ress when at stool, but otherwise it gives rise to
little or no pain.

Macular and papules are the forms

.f the early consecutive lesions which occur about the
.nus.

They appear usually in conjunction with the fir.t

acular exanthem.

Syphilitic lesions occurring in thi

egion are often intensely pruritic.

In consequence

o'

he natural heat and moisture, papules about the anus
re liable to be converted into mucous patches and còn-

ylomata.

The secretion given forth by such lesions

as a most offensive odour, and is most infectious in

ature.

The late affections of rectal syphilis con-

sist of gummatous infiltration of the parts, and the

free development of fibrous tissue; they are more com-

only met with in women than in men.

At this point

ithin the rectum the gummata may be found.

They may

be single or multiple, and localised or extensive in

distribution.

Diffuse gummatous infiltration may de-

envelop the entire surface of the bowel in a broad ban.,
or extend along one of its sides for a considerale dis

tance.

When small, gummata are apt to be numerous.

Their point of origin is in the mucous of submucous tilsues.

to the
In their earlier development they feel

tip of the finger like smooth, round, firm nodules
set somewhat deeply within the rectal tissues.

They

become elevated, less firm, and often develop into

papilliform structures later on.

Ulceration may occu1.

Pain is not usually a feature of rectal gummata.

The
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first symptoms of their presence is usually a prolonge
and constant or intermittent diarrhoea.

This is fol-

lowed by obstinate constipation, with uneasy and painful sensations occurring in the rectum when at stool.

When the gummatous infiithation encircles the gut,
stricture is almost sure to result.

This is accom-

plished by absorption of the gummatous material and

production of fibrous connective tissue.

t

A chronic

proctitis usually accompanies such stricture, and the
discharge from the bowel are usually liquid in charac
ter.

Steady and progressive contration of such stric-

tures is apt to continue until the lumen of the bowel
is so greatly narrowed as to interfere in a dangerous

degree with the discharge of the intestinal contents.

Examination with the tip of the finger shows the lume
of the rectum narrowed in various degrees, a roughene

corrugated, dense mass of contractile tissue encircli g
the gut, a pouch -like expansion above it, and tongue-

like projections of rectal tissue beneath.

Syphilis

also induces sometimes another form of stricture in
the rectum, which is characterised by the formation o

dense fibrous tissue without preceding inflammatory

conditions or exudative products taking place in the
parts.

the
It occurs long after the cessation of

symptoms of the disease, and in young and old syphilitic
women.

of
The history of the case, and the presence

the
other specific symptoms should suffice to make
In tubercular ulcer
diagnosis clear in most cases.

there

rill be

other egidences of the disease.

_1.n

5.

Cancerous growths develop higher up the rectum than
gummata, and tends to form early and secure adhesions
to the surrounding structures; and a section of the

tumour under the microscope will show the characterise

c

malignant characteristics.

SYPHILIS

OF

THE

LUNGS.

Except in its late stage syphilis does not attack
the lungs.

In the inherited form of the disease,

however, pulmonary syphilis is more frequent.

The an

-

tomical alterations found after death are of the natur
of either a chronic interstitial inflammation or of a

gummatous formation, which may be circumscribed or
diffuse; and the-two forms may be distinct or associat d.

Neither give rise to any symptoms during life characte
istic of syphilitic infection.

-

The gummata vary in

size from a pea to that of a hen's egg.

They may appear

singly or be distributed profusely throughout the sub-

stance of the lungs.

They are especially to be found

at the root of the lung.

gray in colour.

They are gray or yellowish -

In their earlier stages they are firm,

dens
indurated, circumscribed nodules, surrounded by a
sma
connective tissue envelope, and well supplied with

vessels.

1

the tuThese vessels later disappear, and

mours take on the retrograde appearance which

I

have

If
described elsewhere as characteristic of gummata.
dischargeiñto
softening takes place rapidly, rupture and
in
A cavity Is then formed
one of the bronchi occur.
.

126.

he lung tissue, not differing in any character from

hat found in tuberculosis.

The walls of small cavi-

ies unite, with the eventual formation of a cicatriciaj1

odule.

Large cavities remain patent.

The gummata,

instead of undergoing destruction by ulcerative,

caseous,

or hyaline degeneration, may become the sites of deposi-

tion of lime salts, with the formation of calcareous
nodules.

No change in the tissues about the gumma may

occur, or a true diffuse broncho -pneumonia may be pro-

duced.

When diffuse gummatous infiltration occurs,

which is seldom the case, the course of the larger
blood- vessels is usually followed by the destructive
alterations.

In some cases syphilis gives rise to a

diffuse chronic interstitial sclerosis, the process

consisting of the steady and progressive development o'
fibrous connective tissue within the lungs.

The sole

osis commences at the root of the lung or in the pleur

and advances along the blood-vessels and the bronchi,

invading large areas of lung tissue.

The parenchyma

of the organ is attacked, and the air vesicles are nar

rowed in size, and at times completely obliterated.
The newly formed tissue is sclerotic.

The areas affe:t-

ed become dense and hard, and do not furnish a vesicular

murmur on auscultation.

The surface of the lung is

of
uneven, owing to the contraction of the substance

that organ taking place in other parts.

The process

of
affects a large portion of one lobe, and sometimes
in
two lobes; and differs markedly from tuberculosis

instead
being usually confined to the base of the lung

12^.

In the lungs of now-born children, with

of the apex.

hereditary syphilis, a very characteristic change is
found, in the form of á diffuse infiltration of the

alveolar septs, which was described by 1irchow (Archiv.
R.

I,

1847,

p.

146) and F. Weber (Beitrr zur path. Ana

d. Neugeboren. Kiel,

1852, 2 Lief., p. 47), as "White

hepatisation during uterine life," but was first
to be of syphilitic origin by Hecker

shot'

(Verh. d. Berline

geburtshiffl. Gesellschaft, VIII, 1854, p. 130).
others,

'La er,

and more especially Wagner (Arch. der Heilk.,

8.IV.), have described cases of this kind, and Moxon
(Guy's Hosp. Reports, S. 3 vol. xiii, 1867) has shown

that it is probable that the same change occurs in
adults.

The lungs thus affected are very large, very

heavy, and of a whitish colour- hence the name "white

pneumonia "

-

the alveolar spots being much thickened

by a cellular infiltration, with abundant fat granulen,
so that the alveoli,

in some parts, are quite obliter-

ated, while at others they are much diminished in size.
The air cells are choked with the debris of shed

epithelium.

Syphilitic lesions of the lungs give

rise to no characteristic symptoms.

The disease'

comes on slowly and without fever and pain.

piratory act grows feeble.

The res-}

There may be dulness over

limited areas at the base of the lungs.

Cough is

usually mild, and accompanied by slight expectoration.
At times, however, it may be severe.
the lungs sometimes takes place.

occur.

Bleeding from

Asthmatic attacks

As the disease becomes thoroughly established
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many of the signs and symptoms seen in pulmonary tuberiThe diagnosis depends mainlÿ

culosis may end fatally.

upon the history of the cases, the prior or coexisting
syphilitic lesions, especially laryngeal processes,
cutaneous syphilides, exostoses, perforation of the
palate, substernal tenderness, and the thickening of
the tibial periosteum or of that of the head of one or

both clavicles.

Family immunity from phthisical ten-1

dency, recovery from lesions usually incurable if they

have any other than a specific origin, are suggestive
of pulmonary syphilis.

If a patient retains flesh

and strength beyond the natural expectation considering the serious nature of the lesions of the lungs,

th e

fact is of relative importance when considered in con-

nection with other diagnostic features.

The discov-

ery of the tubercle bacillus has only one obvious in -'

terpretation.

The early involvement of the base in-

stead of the apex points to syphilitic infection, the

diagnosis of which receives additional confirmation

from the occurrence of dyspnoes at night- a typical
phenomena.
SYPHILIS

OF

THE

LARYNX.

In both the early and the late stages of syphilis

the larynx may become affected.

The harsh voice of

syphilitics- the "raucedo syphilitics- is a symptom
to which attention was long ago called.

The form of

laryngitis which corresponds to the syphilitic nasal
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catarrh, and to the ordinary form of syphilitic angina,

has no special characteristics,

affection.

and is a somewhat rare

It is more common to meet with a

chronic

catarrhal process which has become fixed in the inter -

aryenoid space, and which leads to thickening of the

mucous membrane.

In this early period it is possible,

especially at the posterior commissure, to find erosions or ulcerations, which begin in the mucous glands,
But these have nothing about them which is pathognomoriic of syphilis,

and their nature can be determined

only from other concomitant symptoms.

Flat condy-

lomata of the laryngeal mucous membranes are more char-

acteristic, and these may be situated on the epiglottis,
at the entrance of the larynx,

cords.

The condylomata,

or even on the vocal

as well as simple chronic

growths of the mucous membrane, may either vanish completely after the administration of anti- syphilitic
remedies, or a permanent alteration of the voice may
result from the changes which they induce in the laryngeal membrane.

Ulcers may take up their position

on the laryngeal mucous membrane in the later stages
of syphilis,
tissue,

they may cause rapid destruction of

and are surrounded by an intensely red and

swollen edge, similar in every respect, in fact, to
tertiary ulceration of the pharynx.

The ulcer may

be situated on the epiglottis, on one of the false
vocal cords, in the posterior commissure of the cords
(true),

or on one or other of the cords themselves,

though it is more apt to occur on parts above the
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cords.

Although the ulcers are usually attended by

deep and extensive swelling of the mucous membrane,

thy

are not easily confounded with ulcerations of the larynx
of tuberculous origin.

The oedema attendant upon

syphilitic ulceration is more limited; but still, under

certain circumstances, it may produce such a high degree of stenosis as to cause suffocation.

The in-

fluence of specific treatment upon such alterations is

very striking.

Even in casos which present a very

unpromising appearance, the administration of the
iodide of potassium soon produces a marked diminution
of the swelling, and causes a speedy cicatrisation of
the sore.

This

iiay,

of course, be attended by the

formation of cicatrices, with various effects, according to the part where they are located.

The laryng-

eal cartilages may sometimes be involved in the ulcer-

ative processes.

Necrosis of the cartilages results

from an extension of the process to the perichondrium,
and may give rise to abscesses which break externally

by fistulous openings.

The shape of the larynx may

be so altered as to scarcely be recognised with the

laryngoscope if these ulcerative processes have been

very extensive, or if they have recirred many times.
The epiglottis may be entirely wanting, or its place

may be marked only by a small, irregular projection,
and the cavity of the larynx may be converted into a

cicabricial cone, with an opening not larger than a
quill; or sometimes the passage may be reduced to a

mere fissure, on account of the partial adhesion of
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the vocal cords.

According to the degree of the

destruction will the disturbance of the different
functions vary, as of phonation, respiration, or
swallowing.

SYPHILIS

THE

OF

SPLEEN.

Syphilis of the spleen is to be classed, pathologically speaking, with the general affection of the
glands which occurs in the course of the disease.
Its involvement is of frequent occurrence, especially

ordinary hypertrophic enlargement.

This begins in

the secondary stage, about two or four weeks after the

appearance of the chancre, and lasts throughout the
secondary stage of the syphilitic dyscrasia.

I

have

never observed enlargement of the splenn in the tertiary stage.

It gives rise to a peculiar localised

pain- the so- called syphilitic pleurodynia.

It is

only very exceptionally that gummata of the spleen
are observed.

SYPHILIS

OF

THE

HEART.

Syphilis manifests itself upon the heart in the

production of gummata, or a specific arteritis leading to patches of fibroid degeneration.

The gummatbus

growths form tumours of variable size, which usually
occupy the septum or the ventricles.

Possibly many
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of the caseous and calcified masses not infrequently

met represent obsolete gummata.

The syphilitic myoa-

arditie probably originates in an affection of the
arteries, and leads to patches of fibroid induration

more or less extensive.

In the production of fibroid

heart it is highly probable that syphilis plays an imSyphilitic endocarditis is of a fibro-

portant role.

scletotic type, not of the more acute verrucose or

warty kind.

The symptoms arising are those of organic

valvular disease, as met with under circumstances.
The pericardium

is sometimes the seat of military

gummata, and the dilation of an area of fibrous syocar
ditis, resulting from softening, may lead to an aneur-

ysm into the ventricle.

SYPHILIS

OF

THE

BLOOD -VESSELS.

The veins to a large extent escape from the mani

festations of syphilis.

It is the arteries that are

mainly affected, and both early and late in the cours
of the disease.

With the exception of fatty degen-

eration and gummatous changes in their walls, little
is known regarding the state of the capilleries in

this affection.

The walls of the arteries may show

signs of the presence of obliterating ondarteritis,

gummata, arteric- sclerosis, or of aneurysm- tho "first -

mentioned being by far the most common and serious of
their number.

The smaller arteries are chiefly af-

fected by this change, which is of the nature of a
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1 roliferation of the endothelial elements of the intim

eading, in due course, to a partial or complete closu
f the lumen of the vessel so diseased- the so- called

"Heubner's degeneration."

This

however, is not peculliar

tosyphilis, unless there be gummata in other parts,

o

the adjacent vessels be the seat of gummatous periarte
The arteries at the base of the brain and the

itis.

coronary arteries suffer most frequently, but, still,
of the systemic arteries.may be the seat of these

lesions.

The proliferation is excited by the specifi

virus of its toxines, circulating in the blood, settin
up considerable irritation.

Thickening of the intima

takes place, layer after layer of the endothelial cell:

forming one within the other, until the vessel is near
or entirely closed.

The adventia is attacked, and

gradually all the coats of the veltel become affected
by the destructive lesion.

A true inflammation may

be excited, with subsequent production of granulation

tissue.

The latter is converted into fibrous tissue,

having a marked tendency to contract.

If the lumen o

the vessel is still partly patent, the contractility

this newly formed tissue is usually sufficient to clos
The nutrient vessels are apt to share in the pro

it.

cess, and are completely obliterated in time.

The

lesion is usually confined to limited and localised
areas.

Gummatous periartetitis is chiefly seen in

connection with the larger blood- vessels, and in
lotion

to the tunics adventitia chiefly.

rela.-

The inward

pressure of the mass of gummatous tissue leads to
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partial closure of the lumen of the affected vessel, a
this narrowing is still farther effected by thickening
tf the intima.

Thrombi very often form at the point
The gumma now undergoes the usual

of constriction.

changes - softens, discharges its contents into the cir

culating blood, and then becomes the seat of an aneurysm.
In the diffuse form the gummatous infiltration occurs

between certain of the vessel's coats, such as the
intima and adventitia.

The entire circumference of

the wall of the vessel may be involved, or only a part

be affected,

while the process may extend along the

artery for some distance.

Fatty or cheesy degenera-

tion of the gummy infiltrate takes place, and later

calcification, leading to the production of atheroma.
The cerebral arteries are most often affected, and

apoplectic attacks may result from sudden rupture of
the weakened vessel wall.

quently affected.

The carotids are not infre-

Syphilis is an important factor

in the production of arterio -sclerosis- a condition

most frequently seen in robust persons, between thirty
and fifty years of age, who have suffered from syphilis
in early life.

The affection is apt to be generalise

and the lumen of the vessels is enlarged, instead of

being narrowed as in endartetitis.

The intima is

thickened, and often becomes the west seat of atheromH

atous change.
inelastic.

The walls throughout are hardened and

They feel to the touch like whipcords

placed beneath the skin.

The symptons of the malady

are the same as when arising under other non -specific
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circumstances, and must be treated similarly, except
that,

in the present instance, iodide of potassium is

particularly useful.

Syphilis is also a prolific

cause of aneurysm, which gives rise to the well -known
symptoms.

SYPHILIS

OF

THE

KIDNEYS.

As albuminuria often occurs in the course of a

syphilitic attack, one's attention is naturally direct d
towards ascertaining the condition of the renal organs
in this disease.

At an4 stage of the constitutional

disorder they may be affected; but it is the earlier
manifestations that are sudden in their onset, and
seldom announced by prodromal symptoms.

Cedama, oc-

curring in and beneath the lower eyelids, is usually
the first sign of renal implication, and it is chiefly

in the morning, on the patient getting out of bed,
that this symptom is most noticeable.

The limbs and

other parts of the body become óedamatous in the cours_
of time.

Ivlicturition is frequent and scanty;

the

urine is turbid when first passed; it is of high colTogether with

our and increased specific gravity.

these symptoms we observe that the patient is suffering from headache, vomiting, malaise, visual disorders,

dyspepsia, and general hebetude.

Should the patient

die, the post -mortem examination will reveal well-

marked organic changes in the kidney.

It is enlarged,

and appears.gray or grayish -white on section.

There
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the epithelium of the convoliit-

is 3ortical thickening,
.ed tubules is swollen,

and the tubes themselves are

filled in places with epithelial debris; in short, the

condition known as the large white kidney exists.
Changes in the kidneys occurring at a later stage are
more severe and disastrous in their consequences than
the earlier lesions.

The process here is usually

complex in character and referable to several distinct
and separate conditions.

Principal among these are

the formation of guinmata, amyloid degeneration, and

inflammation of the interstitial connective tissue.
These processes operate in conjunction in various degrees, though rarely one may exist singly.

both kidneys are affected.

Usually

The symptoms depend on

which one of the above conditions is most fully developed.

If interstitial be the chief lesion, the urins

will be increased greatly in quantity, its specific

gravity will be low, and the quantity of albumen will
be small.

If amyloid degeneration exist

alone or

exceeds the other complications in its gravity, the
urine will be but slightly increased in its quantity,

albumin will be abundant, hyaline and waxy casts plentiful, and free fat globules with degenerated cells

will be present in the flocculent precipitate.
Its

Gummata

often found in the kidneys after death, although

during life they have given rise to no definite sug-

gestive symptoms.

The lesion is usually localised

when it is that of chronic interstitial nephritis.
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The surface of the kidney presents an irregular, uneven

appearance, owing to the contraction of the affected

areas of the organ, near which, again, gummata may be
found- single or multiple,

SYPHILIS

OF

of pinhead or walnut size.

THE

BONES.

The bones or their periosteal coverings may be

affected by syphilis at any period in the course of
the disease.

The patient may have very sleepless

nights from pains In the bones beginning as early as
the period of the eruptive fever.

On account of their

frequently widespread, sometimes wandering character,
and their tendency to occur only in the regions of the
joints,

matic.

these pains are sometimes described as rheuBut a careful examination of the articular

s

s-

tem shows the joints often to be entirely unaffected,
and that the points from which the pains really pro-

ceed are certain sensitive spots at the articular end
of the bones, especially bony prominences to which

muscles are attached.

At this early stage no other

changes are usually to be discovered in the affected
bones.

'The

pains may, however, be associated with a

.flat elevation at the affected spot,

derness on pressure is limited.

to which the ten

A certain elastic

resistance or a peculiar sense of fluctuation may be

perceptible to the touch when the elevation in quests n
is marked and situated on flat surfaces of bone, as or

the top of the skull, or the inner surface of the

13$.

This gives place, after some length of time,

tibia.

to an increasing hardness, so that finally a more or

less even, hard, and permanent prominence is left

behind.

Such nodes or ossified prominences were

termed by the old writers "tophi", and were distinguis
ed from the gummatous tumours of bone which underwent

gradual softening.

Osseous gummata usually begin in

the later stages of syphilis, generally appear in.iso-

lated form, without other symptoms often, and the prom nences grow fairly rapidly into roundish tumours, or,

upón the top of the skull, remain flat.

Only except -

ionally, and then in conncetion with destructive,
pustular. eruptions, do these tumours occur in the acute
stage of syphilis.

They have a rather firm, but olas

tic consistency when fully developed, and afterwards

the course they pursue differs in different cases;

either absorption gradually takes place, which leaves a

depression behind, surrounded by a hard wall -like rim,
or else the tumour advances in the direction of the

s

which it perforates in the same way as the subcutaneo
gummata.

The ulcer resulting in the latter case is,

however, not confined to the skin and subcutaneous

cellular tissue, but from the very flat first begins
to encroach upon the bone, the destruction of which

commences before the perforation of the skin; different -sized pieces of very porous bone are thus exfoliated.

Upon the top of the skull, especially, exten-

sive destruction is often the result of this process,

which may even go on to a perforation of the bone.

in,
s
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Radiating, contracting cicatrices are formed if such

ulcers heal.

To the irregularly nodulated surfaces

of bone beneath the former become adherent.

The med-

ullar of the bone may be _implicated in the destructive
For a long time deep -seated, violent, borin,

process.

pains in the bone are the only symptoms.

At a certai

spot the bone gradually becomes swollen, or, it may be,

in its entire circumference, where a thin, long bone
is concerned, as the fibula, or one of the phalanges o

the hand, and the like.

Finally, only a thin, cortic =1

shell surrounds the gummy tumour,

yielding to pressure

with crepitation; perforation of the skin soon occurs

when this is broken through.

This description applie-

to what occurs in one form of the so- called dactylitis

syphilitica, where a roundish, nodular swelling of one

phalanx gradually develops, and the skin over it becoming finally red, is broken through in one or more

places, giving exit to a gummy -like fluid, mingled

occasionally with a whitish, oseeous matter.

This

affection is not very common, and though occurring in
adults, it is observed particularly in children with

hereditary syphilis, in the first few years of life,

and constitutes a variety of the so- called spinal ventosa.

Its - outward appearance may also be produced

by tuberculosis, enchondroma or sarcoma of the bone
marrow;
treatment.

It readily yields, as a rule,

to specific

The condition does not always, however,

originate in the bone; gu'nmatous formation in the
sheaths of the tendons and in the fibrous structures

1
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of the fingers may produce similary appearances.

In

syphilitic affections of the bones certain ones are

more apt to be attacked than others; mainly at first
those which are covered only by the integument, and are
thus more exposed to external traumatic accidents, and
to changes of temperature- as,

the clavicles, the tibiae,

for example, the skull,

the ribs,

and the sacrum.

Then come the bony processes, as already mentioned, and
especially the points of muscular attachment, which are
subjected to strain during the contractions of the
muscles.

In contradistinction to these situations,

it

may be noted that hones which are enveloped in the soft
parts are but rarely attacked; nevertheless, even the

vertebral column is not always spared, and then this is

assailed it must be esteemed a fortunate circumstance
for the patient when bony elevations coexist in places

accessible to inspection, thereby directing the physician's attention to the true nature of the affection,

which might otherwise betray its syphilitic character
by no subjective symptom.

The small periodteal swell-

ings of the secondary period are often the most painful
of the syphilitic bone affections.

The sensitivenos.

of the affected part may be so extreme that even the

pressure of the bedclothes cannot be borne.

Gummata,

whether proceeding from the periosteum or the medulla,
may run their course with but insignificant pains, or

with pains which are violent and persistent- the doloes
asteocopi.

The pain of syphilitic bone affection has

the peculiarity of occurring with its greatest vehemence
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at night.

During the day it may be totally absent.

The warmth of the bed probably excites the pain, for

persons who stay up all night remain free from pain,
but suffer if they lie down in bed during the daytime.
Still, it is very probably alterations in the fulness
of the blood- vessels which either occasion or at least

aggravate these

'pains;;

and another point which seems

t

me equally, if not more important, with respect to their
cause, is the existence of an evening of the fever,

although it may be only slight in degree.

It has

seemed to me, in fact, that the patients who had fever

complained more of periodically recurring pains than
those in whom bone affections ran their coarse without
febrile symptoms; and, moreover, that the pains did not

begin at so late an hour of the night as is generally
stated (11 o'clock), but commenced gradually to increase

from the latter part of the afternoon.

The fact of

t

ceasing with an attack of sweating in the early

morning hours, as mentioned by several writers, speaks
in favour of their connection with variations in the

bodily temperature.

Under the influence of the febrii

rise of temperature the peripheral blood- vessels dilate
and gradually, and at the same time there is a deter-

mination of blood to those parts of the periosteum and
the bones nearest to the skin,

produced in these places.

so that

a

swelling is

Pathologically, all the

syphilitic affections of the bones are owing to changes

either in the periosteum or in the medulla,4nd indeed,
they may develop in one as well as in the other of
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these situations, whether the processes are irritative

hyperplastic,

or gummatous.

Belonging to the simple

periostitis are the painful, though scarcely perceptible,

swellings which occur principally in the early

periods of syphilis, as early often as the fever of
eruption, though by no means excluded from the later

periods.
time,

This, after lasting for a certain length of

leads to a disposition of new bone substance, a d

to a thickening of the adjacent cortical portion- to

hyperostosis.

In this way there are formed, especia ly

upon the long bones, but on the skull also, often con
siderable nodose elevations, which, after the acute

process has spent itself, constitute the painless top
of syphilis.

At first such portions of bone- or it

Y

be, the whole extent of a long bone- are of ivory -lik

hardness; but medullary spaces gradually appear in th

sclerosed portions in the same way as in the normal
caseous development, so that in the course of time th

thickened bone may become even more porous than natur:1.
In this variety of periosteal affection,

suppuration

rarely occurs, though it may doubtless take place in
the severe forms, and also in that form of bone affec

ion which is one of the peculiar features of congenit
syphilis.

The form of the bone affection that

I

ref ':r

to occurs at the margins of ossification in the epiph, ses

and in the cartilage of the ribs.

Its course is mar ed

by thickening of the periosteum, formation of osteophytes,

and by a speckled discolouration and softenin

of the spongy tissue of the bone in the neighbourhood
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The cartilage layer is enlarged

of the epiphyses.

and softened, the zone of ossification is thickened, and
rojects with irregular prolongations into the cartilag
ayer,
o

the union of the two becoming thereby less firm,

that the epiphysis is liable to become entirely

.eparated from the shaft of the bone, or the rib from

i

s

artilage, suppuration frequently occurs in the tissues

.urrounding such markedly altered bones, and in the adoining articulation occasionally.
:t the autopsy,

As may be often se-n

the affection generally exists in sever :l

.ones at the same time, even though during life the af-

ected extremity may apparently have been quite normal.
Moreover, where changes to the naked eye appear exceed -

ngly minute

and insignificant, with the aid of the mi-

roscope they may be recognised as the characteristic
arks of the affection- diminttion or abennoe of the

steoblasts at the margins of ossification, and filling
f the medullary spaces with gumma- tissue.

The know -

edge which has been gained of this affection

s

I

regard

an extraordinarily valuable contribution to the

iagnosis of inherited syphilis.
y the only symptoms of it,

It is not infrequent

and inasmuch as it begins

kven in uterine life, its presence may be demonstrated
n still -born children,

everal weeks.

as well as those who live for

Whether it occurs also in children with

er.editary syphilis,

in whom the disease does not mani-

est itself until later,

I

have not been able to deter-

mine, but it appears to be absent when the syphilis is
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acquired in infancy.

In the later stages of syphilis

gummatous tumours not infrequently develop.

Their

development is slow, often attended with but little
pain, and they may be either small and circumscribed

or- as upon the cranial bones, especially- their occur

rene may

be more diffuse.

These periosteal nodes ha

a lardaceous appearance on section, or they may be

e

sti 1

softer, with the consistency partly of mucoid tissue o
pis, and are composed of a delicate, fibrillar gnnnnd-

work, with round and spindle- shaped- or together with
some stellate, branching- calls, frequently mingled

with

a

finely granular detritus.

In the early stages

of the process it is impossible to fix upon any anatom

ical difference between a simple inflammatory or hyper

plastic growth and gumma tissue.

There are obviously

transitional forms, since the gummy tumour differs

only in the peculiar change which the cell -growth

uncle r-

goes in its subsequent course, from the processes of tre

primary and secondary period, which run their course
like that of a hyperplasia of a simple kind.

Where

these growths develop the change which takes place in
the bone is a double one.

In the centre, an ulcera-

tion, a caries sicca takes place, Which leads to a

superficial excavation, and to a porous condition of the
bone, while at the periphery, a hyperostosis is in pro-

gress, so that the central depression, which is often

radiated or star -shaped, comes to be surrounded by a
hard bony wall.

During the extension of the process

the periosteal hyperplastic growth can be lifted omt
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of its depression, and its identity with gummatous

tissue can be demonstrated microscopically.

The ad-

ventitia of the blood- vessels, in this instance also,
forms the matrix of the hyperplastic growth.

By this

means the encroachment of the growth upon the bone tissue

with atrophy of the latter, is made explicable.
After the hyperplasta has undergone complete resdlution,
the depression still remains, with but little altered

periosteum firmly adherent to it.

The secondary chances

at the periphery are not confined to the surface of

the bone, but the subjecent spongy tissue, or, in the
skull, the diploe, becomes scierosed in like manner;

indeed, effects may be seen upon the inside of the

cranium, of a process taking place upon the outside, in
the form of thickenings, and even upon the inner sur-

face of the dura mater, in fibrous or slightly haemirr --

hagic spots.

The syphilitic changes in the medulla of
.

the bone also proceed from hyperplastic cell growths,

already mentioned with regard to the form occurring
in hereditary syphilis.

But whilë_ in the medullary

cavities of the long bones the osteomyelitis appears
in the form of circumscribed tumours,

in the spongy

tissue of the flat bonos, and especially in the
of the cranium, it forms a sort of infiltration.

Th

cell growth causes an enlargement of the canaliculi
and lacunae of the bone, and in this way it .may happe
that a piece of bone is entirely separated from its

osseous union with the surrounding bone.

Such an

exfoliation occurs frequently upon the skull, and the

as

146.

sequestrum is marked by a great porosity, corresponding
to the processes which led to its separation.

The

actual separation takes place in consequence of the

purulent or muco -fatty disintegration of the gummatous
growth,

and before this has progressed far, infiammato y

processes commence in the layers above, which are soon
followed by perforation of the skin.

At the margin o

the diseased bono there occur in this instance also,

in the bone as well as proceeding from the periosteum,

hypertrophic processes, sclerosis, and osteophytic
formations.

In small long bones, the gummatous forma-

tion in the medullary cavity causes a bulging of the
bone, with gradual atrophy of the cortical substance,

which finally encloses the growth as a more thin shell*
the most marked form of which is seen in the dactyliti

syphilitica which
Finally,

I

I

have already described above.

must mention the changes produced in the bone

secondarily, through ulcerative processes in the over-

lying soft parts.

Under this head belong especially

the necrosis of the bones in the nasal cavities and

of the hard palate, which proceed mostly from ulcers
of thé mucous membrane;the necroses of the superficial y

situated bones,

dike

to ulceration in the skin, belong

also to this category.

When syphilis affects the

bones it gives rise to numerous and varied sequelae.
Not only may permanent disfigurements result, as, for
example, a sinking -in of the ridge of the nose, bulgin
of the facial bones, protuberances and hollows upon

the forehead, but bones may be so impaired in their

s
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trengtb that fractures are produced upon the most
rivial occasions, e.g., the humerus and radius.

urthermore, through defects in certain bones, the
afety of vital organs may be imperilled, as that of
he brain; or organs may have their functions seriously

impaired, as on account of defects in the palate.
gain, these bone affections which are attended with

-nlargement and hyperostosis may occasion symptoms of

ompression of vessels and nerves.

Tn this way the

erebral nerve may be affected, and, the condition is

hen very serious.

To determine whether an existing

one affection is really syphilitic or not is of vast

i

importance as regards the question of diagnosis: this
is the first problem to he faced in any given case.

he syphilitic are distinguished from other affections
of the bones through their points of predilection,

already described, the nocturnal pains,. the slight tendency to suppuration, and their disposition to hyperostosis and anastosis; in necrotic processes, on account
of the porosity of the sequestrum and the slight re-

action in the surrounding parts.

Next, the form of

affection is to be ascertained, whether simple or
gummatous periostitis or gummatous osteomyelitis; and
here the relations as to time have to be chiefly taken
into account.

Gummatous processes proper- that is,

such as tend to mucoid softening, suppuration,

or case

ous degeneration- belong, with few exceptions, to the

tertiary stage of syphilis; processes occur in the
secondary stage, which undergo a hyperosg'totis change,
or even are spontaneously resolved.

-4
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SYPHILIS

OF

THE

JOINTS.

The syphilitic patient may suffer, and very often
does, from pain in and about the joints early in the

course of his illness.

They are not referable, how-

ever, to any organic change in the part,

butare due

the circulation of specific toxinws in the blood.

in the disease a true synovites may develop.

t

Lat r

This

inflammation is characterised by slight pain, impairment of motion,

and effusion of fluid into the capsule

of the joint.

The latter enlarges slowly.

There is

thickening of the fibrous parts due to hyperplasia of
their elements.

The synovial membrane may become the

seat of circumscribed gummata, or of diffuse gummatous

infiltration.

The joint becomes tumid, hot, and

tender to the touch.
at night.

Pain is severe, and is worse

If unchecked,

the thickening becomes per-

manent, and there is more or less loss of motion.

Complete cnkylosis does not often take place, and

ulceration with formation of sinuses is unusual.

The

knee joint is the part most frequently affected.

The

diagnosis depends upon the patient's history, or the

discovery of evidences of syphilis elsewhere in the
body.

The condition is usually markedly relieved by

the local application of heat; and the rest of the

treatment consists of rest, mercurial inunction of the
4R ;nt, and the exhibition internally of mercury and
iodides.
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SYPHILIS

OF

THE

MUSCLES.
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Among the various manifestations of syphilis are

muscular affections.

These structures may become

diseased, either in a somewhat diffuse manner, or in
the form of a subcutaneous myositis, accompanied by

considerable pain on motion, and tending to atrophy
of the muscular bundles and fibrous degeneration of the

portion of the muscle affected; or a gummy tumour may
envelop in the interstitial connective tissue or in th

muscular sheath, consisting in its fresh state of an
accumulation of single nucleated cells, in the
stages of amorphous, fine granular substance.

latter

In this

latter case the muscular fibres are likewise destroye..
The course of the affection in the latter form is more

insidious, pain is wanting, and frequently the con-

traction which characterises the first form is also
absent.

Intractable fistulous ulcers may result fro

the occurrence of gummata which undergo softening, an

.

break externally after the manner of subcutaneous gum
mata.

Any of the muscles may be affected.

The dif-

fuse form has been found more especially in the flexors
of the upper extremities, while the gummy tumours occur

in the glutei, trapezius,

sterno-cleido- mastoid, in

the myocardium, in the tongue,

structures of the soft palate.

and in the muscular

There is a risk of

mistaking a gummy tumour of a muscle, grown to

a larg

size, for a malignant neoplasm, especially if it pro-
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jects above the muscle.

But the tumour in question

will respond to specific medicaments,

even if the othe

signs of syphilis be absent.

SYPHILIS OF THE SUBCUTANEOUS CELLULAR TISSUE.
,.
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Gummata may originate in the subcutaneous cellula
tissue as flat, roundish, and- when not proceeding fro
the fasciae- movable and perfectly painless tumours,

which are often discovered only by accident.

Gradual

ly adhesion of the integument takes place, then the

latter becomes red and painful, and the tumour softening,

the skin breaks, and deep fistulous ulcers remail

.

sometimes several of these tumours in the subcutaneou

cellular tissue coalesce, so that the infiltration ha
more of a diffuse character.

They vary in size usua

ly from a pea to a goose's egg before this.

already
mata.

.

I

-

have

described the histological appearance of gum

elsewhere.

According to its stage of developme

t

the tumour on section has a grayish -red, in certain

places a more grayish -yellow, exsanguinated appearanc
and is either softened in the centre to a gummy -like
mass, or is partly or entirely dry, resembling colour

less fibrin.

The diagnosis may be doubtful if the

gummata of the subcutaneous cellular tissue, or of
the fasciae, occur singly, without other manifestations
th!
or evidences of syphilis; and when they soften and

skin above them is thinned, they may be taken for
simple cold

abscesses.

Here the general history of

151.
the case must be taken into careful consideration,

and the clinica, findings duly weighed and applied.
Again,

a large number of still hard subcutaneous gum -

mata may be mistaken for multiple subcutaneous carcino

mata or fibromata; and in the absence of any circumsta
in the history of the case, or of associated manifestations which might throw light upon the diagnosis,
the result of specific treatment, and the general

course which the disease pursues, will be the main
factors upon which the diagnosis will depend.

SYPHILIS OF THE TENDONS AND BURSAE.
_4=_
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The fibrous capsules and the ligaments of the

joints may be the seat of gummata.

Their presence

will be indicated by swellings which are but slightly
painful, though, according to their situation, associa
ted with more or less disturbance of function.

The

sheaths of the tendons either become the seat of mere

circumscribed effusions, which form painless, occasion
ally fluctuating swellings, an affection which is not

uncommon in women, chiefly in connection with the extensor tendons of the hands and feet, or inflammatory
appearances are superadded, with all the symptoms of
an acutetenositis- tumefaction, redness of the skin,

tenderness, pain, and a sense of driction on motion.
The extensors of the thumbs, the tendons of the biceps,

and of the peronei, and the extensors of the fingers
are most frequently attacked, although the affection
the
is also met with upon the ligamentum patellae,

ces
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tendo Achillis, and in other situations.

When the in-

flammation is situated near a joint,3.t may easily simulate an affection of the latter or of the periosteum,
but the diagnosis will become clear if the case be

properly examined and enquired into.

The sheaths of

the tendons may be the seat of true gummata, which may

ulcerate through the skin, and evacuate their content

-.

They may also be located in the bursae, which may be

filled with serous effusion, or the walls of these
structures may show gummatous infiltrations.

SYPHILIS'

OF

THE

LYHPHATTC

GLAi ?DS

.

+hen the syphilitic virus has thoroughly invaded

the system, swelling of the lymphatic glands takes

place; we have already seen that the primary lesion
is attended by an indolent swelling of the corres-

ponding lymphatic gland.

From the local affections

of the skin, of the mucous membranes, of the bones,
etc.,

the poison is conveyed in larger quantity to

the next lymphatic glands, exciting in them the same

changes which

I

have described in the indolent buboes

of the primary stage of syphilis.

Thus, in connect-

ion with affections of the mucous membrane of the
mouth, we find the sub -maxillary glands enlarged; wit1i

eruptions upon the hairy scalp, the cervical glands;

with papules of the palm of the hands, or with parony
chiae,

the cubital glands.

But this is not the only

-L
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way in which the lymphatic glands of all the different
regions of the body are made to sympathise in the
syphilitic dyscrasia.

It

seems to me that the poison

circulating in the blood causes hyperplasia of the
lymphatic structures generally and directly, for sometimes we see the glands reacting to the poison before
the skin or mucous membranes.
of the neck,

The glands of the nape

those above the internal condyle of the

humerus, or the small glands at the side of the breast

often become enlarged before the skin eruptions have
had time to make their appearance, or without any
source of peripheral irritation being discoverable.
The glandular swellings procede the syphilides of the

skin and mucous membrane especially in new -born children, in whom they are sometimes to be observed beforé

any manifestations of the inherited syphilis have yet

made their appearance.

From this standpoint, however,

it is still unexplained why, when the total volume of

blood contains the poison in sufficient quantity to
irritate the lymphatic glands, this irritation manifests itself only on certain ones; for that is a fact
I

have been convinced by a number of observations,

directed to this particular point; in many individual
who have been unquestionably syphilitic for some time
the glandular affection was absent from, certainly, a

large proportion of the glands accessible

to

inspect-

ion; indeed, only here and there were certain glands

clr

groups of glands found to be enlarged, and even the
cubital glands were not affected with any such uniformity as has been claimed by several writers on the
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The fact is, that the individual disposition
one
comes here into account, and, while in person it is the
subject.

integument which reacts first to the irritation of the
syphilitic poison, in another it is the lymphatic glands.
it is, moreover,

to be observed further,

that,

even

with the peripheral local lesions existing, the corres-4
ponding lymphatic glands do not necessarily become
enlarged, and that in any two persons,

the conditions

in other respects being about the same, the glandular

enlargements may be greater and more permanent in one

than in the other.

The tertiary local affections are

said not to be attended by swelling of the glands, but
yet it depends mainly upon whether these affections are

Suppuration oc-

accompanied by suppuration or not.

curring, the usual phenomena of that condition are observed.

In the secondary stage of syphilis it is

probable that there is some intervening local lesion

between the blood -poisoning and the glandular swellings.
Sometimes the lymphatic vessels in the vicinity of these
glands feel like hard cords, so swollen are they.
This glandular affection- which is peculiar to the

secondary period, beginning to develop from the sixth¡

week after the appearance of the initial lesion- attacks by preference those glands which

I

have already

named, but most commonly the posterior cervical, in
the vicinity of which an occipital or a mastoidal

gland is occasionally enlarged.

Its

:)ccurrence

the lymphatic glands in the interior of the body,

can be verified in post -mortem examinations.

The

in

also,
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course of the secondary affection is quite as protract
ed as that of the primary indolent buboes, from six to
eight months passing before resolution begins; indeed,
the glandular affections have been known to last for a

For the reason that, when dependent upon

lifetime.

local lesions, different glands may vary considerably

in their development as to time, it is occasionally

possible to find swollen glands here and there for
years, although a few months may cover the course of

development of any single gland.

The glandular hyper -

plasia may terminate otherwise than by resolution.
The cell- growth may exceed its usual limits, and

swellings result like those of scrofula; and, as in
the latter,

ensue.

suppuration or caseous degeneration may

This process is fairly common, only it is fr:-

quently not referred to its real source.
events which

I

But the

have just mentioned may assume a more

peculiar syphilitic character; the hyperplasia may to
the course of a gumma, and a fluctuating tumour becom

gradually developed which does not contain pus, but a

gummy -like mucoid fluid.

Amyloid degeneration may

occur in the glands, and other lymphoid tissues, in
the later periods of syphilis.

SYPHILIS OF THE THYMUS AND THYROID GLANDS,

SUPRARENAL CAPSULES, AND PINEAL BODY.

In the thymus of new -born children, with in-

e
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herited syphilis, collections of pus are to be found
sometimes, with which, however,

the ordinary secretion

of the gland must not be confounded.
of gummata in such cases is probable.

The occurrence
The thyròid

gland may be found enlarged with varying degrees of
fatty degeneration, and gummatous infiltrations may be
observed.

Besides enlargement and gummatous formation,

in the suprarenal capsules, a toal fatty degeneration

may be seen in rare instances.

Gummatous deposits

are said sometimes to occur in the pineal body.

SYPHILIS

OF

THE

GENITALS.

=:._.,_.,=..=-;-*=-:=.:=..=
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The occurrence of the initial lesion of syphilis
on the penis has already been mentioned and described.

Oedema and diffuse swelling of the organ are complications likely to occur with chancre, especially if the

lesions be large and subject in manner to irritation.

Phimosis and paraphimosis are produced as complicatio

s.

The organ is then swollen, hot, and tender.

h-.

The lym

atics become inflamed and painful, and seem to feel
like whipcords running along the dorsum of the penis

and encircling its roots.

These conditions, while

productive of some discomfort and much alarm to the
patient, seldom occasion serious mischief.

They are

usually removed by rest, elevattion of the organ,
frequent immersion in warm boracic acid solution, and
the exhibition of laxatives.

A bluish colour,

sug-
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gestive of gangrene, may be sometimes observed on the
This is due to interference with the

glands penis.

return circulation by the chancre; and is apt to occur
with large, deeply indurated chancres situated in the
coronary sulcus.

The discolouration varies with the

resolution of the chancre.

The irritating discharge

from the primary sore may give rise to balanitis and
posthitis.

In the varying forms seen on the surface

of the body consecutive lesions may occur.

Scaling

papules may be found at times upon the surface of the,
glans penis when no other lesions indicative of syphilis can be discovered.

A slight catarrhal discharg

from the urethra is sometimes noted as occurring in
early syphilis.

This is probably due to the presenc

of mucous patches within the walls of this passage.

Gummata occur within the corpora cavernosa, as firm,
spherical nodules.

They develop slowly and without

pain, the patient first noticing that the penis is not

straight when erect, and later discovering a lump

deep within the tissues of the organ.

The tendency

of such tumours is towards degeneration, with absorp-

tion of the products, and the subsequent development
of circumscribed areas of fibrous connective tissue.

Permanent deformity of the organ then restits.
Gummata are not apt to occur in the corpus spongiosum,
but if they do a serious form of urethral stricture
results.

The development of fibrous tissue within the

corpora cavernosa gives rise sometimes to a peculiar

condition resembling a circular band placed about the
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penis,

interfering with the perfect erection of the

organ.

This band may encircle the penis completely

or in part.

The testicles are often attacked by syphilis, but
are often overlooked as only very slight distress is

Disbnee occurring here may show itself

occasioned.
early or late.

The epidic1ymis usually betrays some

slight degree of irritation at the time of the primary

eruption.

It becomes somewhat swollen and is painful

to the touch.

Later in the course of the disease a

circumscribed area may become the seat of inflammation.
This is a true specific epididymitis,

and is to be

distinguished from that due to gonorrhoea by its

slow,'

insidious onset, and by the fact that the globus major
instead of the globus minor is the part most often
attacked.

One or both organs may be affected.

Circumscribed gummata, or diffuse areas of gummatous
infiltration,

occur late in the disease.

painless and slow in growth.

They are

The gummatous infiltra

tion may involve the entire epididymis, or be confine
to a portion of the organ only.

The discovery of a

lump in the testicle is often the first indication

given to the patient of existing trouble.

Extension

of the process to the testicle and to the cord often

takes place.

If neglected, irreparable damage may

be done and a useless organ results; but when discover-

ed early, treatment is usually successful in removing
the deposit and saving the testicle.

Testicular lesions

usually begin late in the course of syphilis, and due
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to the formation of gummata.

These may appear in the

substance of the testicle, or they may begin in the

substance of the tunica vaginalis investing the organ,
and from this extends to the deeper structures.
the tunic they can be felt as small,

ly movable nodules.

In

round, firm, free-

If deep in the testicles,

they

cannot be detected by touch until they have enlarged
to a considerable extent.

There is no pain.

may be single or multiple.

They

The testicle may be inva

ed throughout its entire substance by the gummatous

deposit, or the process be limited to a portion only
of the organ.

The gummata enlarge slowly.

substance is dense, often as hard as ivory.

Their
The

testicle increases in size, sometimes becoming as
h6,r1

Its weight drags upon the cdrd,

as a child's head.

producing uncomfortable sensations in the groin and
abdomen.

Aside from this, there is no pain.

sure, unless excessive,

The surface is smooth.

.

Pres-

elicits little or no response.
In this it differs from tu-

berculosis, in which the organ is uneven and rough.

Occasionally there is effusion of fluid into the tuni
vaginalis with the formation of hydrocele.
testicles may be affected.
is exceedingly slow,

the process.

a

One or b th

The course of the malady

years often being occupied in

The trouble ends in absorption of the

gummy exudate and the development of fibrous tissue,
leaving a shrunken withered organ, or softening of th
gummy may result in complete destruction of the testicle.
This, however, is very turnisual.

,Fungous growths some-
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times arise.

The sexual appetite undergoes no dimin-

ution during the progress of the affection.

Specific

remedies, if begun early and pushed, have a markedly

beneficial effect upon syphilitic orchitis, unless, of
course, when the seminiferous tubules are destroyed,

when the iodides, etc., are useless in this respect.
Mercurial inunctions locally are of decided service.

Excepting the primary and secondary affections

o

the vulva and neck of the uterus, but few changes can

be referred to syphilis in the female genital organs.

Inasmuch as fibroid degenerations of the ovaries, especially in advanced life, are so commonly met with,
cicatricial changes in these organs can only be regar
ed as a result of syphilis when there are other cir-

cumstances present which point to the disease- as, fo
instance, in youthful persons, who bear decided evide ces
of syphilis elsewhere.

Changes may be observed in

tlite

ovaries similar to those described in connection with
the testicle, and the same is true of the uterus.

In consequence of congenital syphilis, imperfect sex-

ual development may arise, due to the ovaritis which

Gummata may also occur in

is induced in early life.

the Fallopian tubes.

Gummata, having all the charac

teristics of the gummy tumours in the subcutaneous
connective tissue, are not infrequently met with on
the external genitals.

Sometimes, when they ulcerat

they become very similar in appearance to soft chancr
but the other signs of tebtiary syphilis will suffice
to make the diagnosis clear.

Syphilitic women are
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also liable to various functional disorders of the
sexual system.

These are partly dependent upon the

anaemia caused by the disease; but they may also be,
in part, due to certain unrecognised changes in the

structure of the mucous membrane, or the substance of
the uterus, or to disease of the ovaries.

Irregulari

ties of the menstrual function, of all grades- from

complete amenorrhoea to profuse metrorrhagia- together

with fluor albus, may occur in consequence of these
various conditions; but frequently syphilis runs its
course with no disturbance of menstruation.

The capa

ity for conception may become impaired on account of

certain conditions arising in the course of the disease,
but in the majority of eases it remains unchanged.
Pregnancy, however, is frequently not continued to its

normal term; abortion and

premature delivery are amon_,

the most common effects of syphilis.

The cause of th

abortion or of the premature expulsion of the ovum is
seldom to be sought for in the changes in the chorion
and placental tissue accompanying the disease; as a r

they are mere local manifestations of the morbid con -

dition existing in all the foetal structures, and frequently those of the mother.

In the early months,

during the period of chorion frondosum, abortion results from insufficiency of nutriment absorbed by the

indurated villi of the chorion, lacking in vascularity
and in succulent embryonic tissue; the structures are
more dense, the villi hypertrophied, in the more

aggravated cases the vessels entirely obliterated, whilst
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after the formation of the placenta in later months
the existence of syphilis is made evident by appear-

ances similar to those which accompany other chronic

inflammatory conditions.

The appearance presented by a

syphilitic placenta is usually of cellular hypertrophy
the centre in a state of whitish induration or fatty

degeneration, according to the stage of the disease.
But it is hardly possible to diagnose syphilis with

certainty from the appearance of the placenta alone,
nor is the placenta usually affected to such an extent
as to appear as the prime cause of the foetal death.

The placenta is usually large as compared to the size
of the child,

in appearance similar to other infiamma

ory conditions presented by the placenta, the growth
of the foetus being interfered with, whilst that of

t

e

placental structure continues until the retrograde

metamorphosis is sufficient to result in expulsion.
The placenta in a syphilitic foetus is larger than

ordinary,

1

to 4, whilst usually

i

to 6.

A myxoma,

developing from the embryonic tissue, is occasionally
found.

We may with safety infer syphilis on the par

of the father alone previous to impregnation if the

foetal portion of the placenta alone is affected, or
the earlier stages the chorion and the decidua

healthy.
SYPHILIS

OF

THE

PANCREAS.

-;,---::-;:-,:-...-__,;_:,_.._,._;._-;.
- . ..-., ,- - -:.-.,- ,-It is extremely rare for the pancreas

(and the

n
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salivary glands) to undergo any characteristic lesions
in syphilis.

In the hereditary disease fatty degener

ation of the parenchyma of the pancreas has been obIn any case, it is manifestly difficñlt to dis-

served.

cover any traces of gummata of the pancreas during lif
though glycosuria, fatty diarrhoea, and deep -seated

epigastric pain might suggest their presence in that
organ.
SYPHILIS OF THE ORGANS OF SPEQIAL SENSE.

-..-*-':C-':-*-,.--SÇ=*-_*=.lL=*-*=n-*-':-.:-..-;.-..=
THE

EYES.

The syphilitic affections of the eyes are common

and of great clinical interest and importance, and at
times,

too, very serious in their effects.

The peri-

osteum, and the orbital bones themselves, may he the
seat of gummata, which by pressure may give rise to

severe pain in the eyes, disturbances of vision, or

displacement of the globe.
countered.

Nodes are sometimes en-

The bones may be affected by periostitis,

osteitis, carious degeneration, and necrosis.

The

inflammation excited by such processes may extend to
the eyeball, and give rise to deep -seated or superficial

cellulitis.

Abscesses may follow, with discharge

through fistulous tracts in the eyelids.

Such sin-

uses are frequently remarkably resistant to treatment,
and may require the services of the surgeon before they
can be closed.

become involved.

The adjacent cerebral structures may

Pain is often intense, and there is
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frequently a considerable amount of.constitutional
disturbance.

It is very necessary to treat promptly

and energetically any gummata which may be found in or
about the orbital cavity.
the iodides,

Reliance must be placed up n

and they must be given often in the large t

doses.

Their action must be aided by mercurial inunc

tiens:

Tonics are strongly indicated;

such as, iron,

quinine, strychnine, cod- liver oil, and extract of malt.

Dead bones should be removed, and the abscesses evacuH
ated in the usual way.
acid,

tried.

Hot

fomentations of baracic

or cold applications if preferred, should be

Chronic catarrhal inflammation of the lachryi.al

gland is sometimes observed.

This is usually associ

ted with some thickening of the Schneiderian membrane
or disease of the nasal passages.

Stricture of the

lachrymo -nasal duct is apt to follow.

The diagnosis

is established from the existence of evidences of

syphilis elsewhere, and the general history of the
case.

Strmcture of the duct requires probing, and

the general condition the energetic exhibition'of
specific remedies.

'

A chancre may take up its posi-

tion on the inner surfacé, or the outer, of the eyeli

where it presents the same appearances as when occurr
ing elsewhere.

Sight may be seriously interfered

with when in the former position.

Enlargement of

the pre -auricular, parotid, and submaxillary glands

on the affected side forms the bubo.

comparatively

It is only

rarely that the early consecutive
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lesions appear on both surfaces of the lids.

Upon

the mucous surface they are produced only after the

part has been irritated in some way.

Mucous patches

appearing upon the conjunctiva usually follow a mild
course and respond readily to treatment, as by shading
the eye, the application of a mild solution of the

nitrate of silver each day

(3

grains to the ounce).

Palpebral gummata usually occur late in the disease,
and most often upon the free border of the lid.

They

usually involve all the tissues of the eyelids.

Care

must be taken to distinguish them from fibroid tumour

which they are apt to resemble

The ocular conjunct

commonly shows signs of inflammation and injection in
syphilis; and these conditions are usually accompanie
by an iritis of the same eye.

Chancre ofthe con-

junctiva is very seldom observed.

Consecutive lesio

s

may occur in connection with the primary cutaneous
The conjunctival lesions appear as circum-

lesion.

scribed macular spots or small papular elevations,

coppery in hue, and without injection.
numerous.

Gummata are rare.

They are sel

They are found oftene-t

in the palpebral conjunctiva, but may develop in the

ocular portion at the border of the cornea.

The

tumours vary in size from a pinhead to a pea, and are

usually spherical in shape.

The inner surface is

often reddened, while the outer is whitened or yellowish.

If numerous,

OM

the nodules may interfere with

the nutrition of the cornea in sufficient degree, to

bring about destruction of the part and complete loss

of vision- by pressure.

minate in ulceration.
ly,

They are also liable to terIn hereditary syphilis especia

the condition known as interatitial or parenchymat

ous ketatitis is apt to occur.

The disease develops

itself in patients with congenita, syphilis, usually
at the time of the second dentition,
at the time of puberty.

and also in girls

It manifests itself graduali

with photophonobia and subconjunctival injection, whit
may be either slight or very intense, and a diffuse
opacity advances from the edges towards the centre, b
means of which the cornea finally becomes of a unifor

milk -white colour; within the diffuse opacity there m
be spots of a still whiter appearance.

occurs in the course of this process.

Ulceration neuter
Gradually the

cornea begins to clear up, proceeding from the circum
ference towards the centre again; though from five to
seven months, or perhaps a year, may elapse, from the

commencement of the affection, before the cornea beco es
quite transparent again; or cloudy or striped opaciti

s,

whose appearance is Very characteristic, or possibly

n

altered curvature of the cornea may permanently remai
In the course of the affection fluctuations may be

.

novJ'

and then observed, and relapses are sometimes noted.

This process, when prolonged, is associated with iritifs,
in the form of iritis serosa or of an adhesive iritis,
in which the ciliary body and the choroid are implicaed.

wiry
In acquired syphilis this condition of keratitis is

seldom ever met with.

Ft,

Both eyes are usually affected -

however, at the same time, but in succession.
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The diagnosis is of vast importance.

The presence of

either this disease of the cornea or of evidences of
its previous existence,

is sufficient to arouse at

least a suspicion of congenital syphilis.

Iritis of

syphilitic origin is an exceedingly common affection.
It belongs to the more frequent complications of the

secondary period, and usually makes its appearance

during the time that the cutaneous eruption is ripe.
It occurs either in the usual adhesive form, with in-

tense subconjunctival injection, great photophobia,
sharp. supraorbital pain,

contraction or distortion of

the pupil and punctate deposits- chiefly upon the in-

ferior half of the posterior surface of the cornea; or
else in the form of a yellowish -red papule, from the
size of a pinhead to that of a pea, which is usually

situated at the margin of the pupil, and consists of a

circumscribed proliferation of cells- in short, repro
cents a small syphiloma.

In conjunction with this,

the usual symptoms of iritis, and often hypopion, are

present.

This form, which is more usually confined

o

one eye than the former variety, generally occurs at

somewhat later stage of syphilis, and is found in

con-}

junction with very well-marked papular or ulcerated
forms of the cutaneous eruption.

When iritis occurs

in the later stages of syphilis- several or even many

years after the infection- it is not generally the
first attack of the affection, but a recurrent one,
attack,
to which the synechiae kept from the previous

which was, perhaps, attended by insignificant symptoms,
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render

thy.:

iris peculiarly liable.

The iritis may be

accompanied by an affection of the ciliary body and
the choroid;

or,

in consequence of synechiae or total

occlusion of the pupil, secondary changes may occur,

iii

the deeper portions of the eye, at a later period.

Quite independently of iritis the choroid may be affected,

and the inflammation may be either acute or chronic;

nevertheless, there is no anatomical form which may be
said to occur exclusively in syphilis- that is, there
is nothing which may be termed pathognomonic of syphil tic choroiditis.

The so- called choroiditis disseminat

is a form of inflammation which frequently occurs in

syphilis.

It is marked by the occurrence of numerous

very small, white, roundish deposits of exudation, wits
red borders, which are scattered over the choroid, but
are chiefly accumulated about the posterior pole of th

bulb, though they may occur also in the neighbourhood
of the equator, with the retinal vessels coursing over

them, unchanged.

These punctuate deposits may either

entirely disappear, or atrophic conditions in the
choroidal pigment, leaving small spots, devoid of pig

ment and surrounded by a black border, which remains
permanently.

The subconjunctival injection, which

I

have alluded to above, is often present in slight degriee.
Opacilaies in the vitreous humour occur here as in every

form of choroiditis.

These give

.rise

to derangements

of vision, which, according to their seat, extent, and
the duration of the changes, occasion a certain amount

of variability.

Like iritis, these affections of the

choroid occur in the secondary period of syphilis.

The

affections of the sclerotic are episcleritis, parenchyThe latter may be found

matous scleritis, and gummata.

in the choroid at the same time, as well as in the ciliaay
body, and encroaching upon the retina, in a globe whit
in consequence of irido- choroiditis, has become atroph'ed.
A patient in the secondary stage of syphilis may also

have his retina attacked.

He complains of a gradual

diminution of the power of vision, moderate photophobia, and various other subjective symptoms; and, upon

examination with the ophthalmoscope, the fundus looks
as if it were veiled,

this appearance being due to an

infiltration of the retina.

The boundary of the pap-

illa is distinct at no part of its surface, and the

papilla itself is more or less reddened the veins are
often congested, and sometimes also there are haemorrhages.

This affection usually attacks both eyes at

the same time, and is chronic in its course, but amen-

able to treatment.

Another syphilitic affection of this

part is the so- called central recurring retinitis.

IYa

it slight exudations occur at the macula lutes, which

rapidly disappear again, with

a

repetition of this

appearance and disappearance several times.

In hered

itary syphilis the condition known as retinitis pigmentosa is sometimes observed.

It is characterised by

its rapid development, the early occurrence of amaurosis,

want of symmetry - both eyes not being affected - the

roundish form and irregular arrangements of the pigment
spots, which are generally situated in the intervals
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+etween the larger vessels, and by the choroid being

Implicated.

Retinal lesions may be secondary to those

+f the optic nerve, which are due to syphilitic changes

aking place in the osseous or membranous envelopes,
r. in the substance of the brain.

Atrophy of the

+ptic nerve and retina then takes place, giving rise to

progressive diminution of central vision, with defect s
t

various points in the field of vision.

Gummatous

;rowths in the neighbourhood of the retina may encroach

pon its sheath, or even involve the substance of the
nerve.

The symptoms of optic neuritis are those of a

choked disk.

There is engorgement of the vessels; the

nerve is greatly swollen and infiltrated; its colour is
red or reddish -gray; and its retinal border is wholly

obliterated.

One nerve is usually affected, leading

partial loss of sight in many instances.

Complete to

o
s

of the power of vision is of very rare occurrence.

THE EAR.
The pharyngeal lesions may cause a temporary or

permanent occlusion of the orifices of the Eustachian
tubes.

This is the starting -point for catarrh of the

tympanum, and a frequent cause of deafness and tinnitu
aurium, which are apt to occur in the course of syphilis.

Such a catarrh of the middle ear may have the same
issues as those due to other causes, and lead to perfor-

ation of the membrane tympani, purulent infiltration of
the cells of the mastoid process, etc.

These conditions

are specially apt to occur in consequence of congenita
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syphilis; but there occur some cases of syphilitic deaf"-

ness in which the history does not point to the occurr
ence of catarrh of the middle ear, and, upon examináti n,
the membrana tympani and the Eustachian tubes are foun

in a normal condition.

In cases of this character,

the disturbance, to which the deafness is due, must be

more deeply seated, either in the labyrinth or in the

auditory nerve.

Deafness may be caused by syphilitic

affection of the external auditory meatus, in which
moist papules sometimes develop; or syphilitic enlarge

ments proceed from the perichondrium of the cartilages
of the ear, causing a greater or less obstruction of

the auditory canal.

In the osseous meatus and the

bony part of the Eustachian tube, syphilitic hyperostoses have been observed.

Gummata may develop in any

part of the auditory apparatus, giving rise to
and varied symptoms according to

their..

location.

The various lesions of the nose and mouth have

already been sufficiently described.

These occasion

various disturbances of the senses of SMELL and TASTE.

D

I

A G N O S I S

.

Owing to the variety and complexity of the sympt ms
of syphilis at any stage of its evolution,

the diagno: is

is sometimes a matter of very considerable difficulty,

Still,

some stages of the affection, and some of the

individual phenomena are, however, so characteristic

172.

that the diagnosis can either be made as soon as they
are discovered, or rendered so probable that it is onl

necessary to seek some confirmatory proof to establisl
it.

To this list of typical symptoms belong well -

marked primary indurations on the genitals, some forms
of papular eruptions, condylomata,

symmetrical exudati

ulcerations of the tonsils, gummy.ibitis, papules on

t

palms of the hands, serpiginous ulcers of the skin, an

tertiary mlcerations in the throat.
these almost characteristic

In addition to

symptoms, which belong

almost exclusively to syphilis, there are many others

which occur as well in the course of other diseases,
and which, when considered by themselves, do not warr
a

diagnosis of syphilis.

It is often the case that

the patient brings symptoms of this kind alone, or

indeed but one such symptom, to the notice of his medical
attendant.

It then becomes necessary to make a diag-

nosis from such symptoms as are foudd oñ a close
scrutiny, assisted by a careful investigation of the

history of the case, and to assign a proper significance
to the symptoms present.

It is not enough to recog

nise a given symptom as of syphilitic origin: if possilble its relation to the whole course of the disease

must also be ascertained, and, as a geberal thing, it
is only when the history and the other points of the

case lead us to suspect syphilis that a symptom of
this kind can be regarded as specific.

Symptoms of

this kind often require, before we can recognise them
as syphilitic,

the presence of coexisting, or the
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!races of pre- existing,

symptoms, or a critical examin-

ion into the patient's previous health.
t

In some case

is necessary to wait for information derived from

he result of treatment before a definite opinion or a

trong probability can be affirmed.
111

Often the history

f the case furnishes information that is anything but

atisfactory, for, even among patients whose condition
ails for no particular precaution or reticence, the
acts of their past medical history, which they are abl
r

willing to give, are often quite.insufficient.

All

uch narratives must be subjected to the most careful
crutiny, and if this is true in regard to the historie

iven of themselves by men, it is doubly so in the case,
f women.

Particular enquiries should be made in re-

ard to such symptoms as are usually met with at an ear Y
tage of syphilis,
f 4f the hair,

such as cutaneous eruptions, falling

sore -throat, pains in the bones, and

ritis; as to the primary sore, it may be spoken of by
en, but scarcely ever by women.

The diagnosis of

rimary syphilis can then only be made when the initial
esion has become noticeable, and has been the seat of

n induration of a more or less distinct character.

If,

fter a well -ascertained period of incubation, there is
ound only an erosion seated on a parchment -like indurawith
ion, which can only be felt by making pressure
shows
he fingers at its edges, and if the confrontation
a syphilhe source whence the sore was contracted to be

itic one, it is safe to make a diagnosis of syphilis;

appear in
d this is rendered more certain if buboes
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due course.

It is often very difficult, and sometime

impossible, to arrive at a diagnosis when there are

multiple lesions on the genitals, and when nothing cer
tain as to their duration can be established, or when
an ulcer or a vesticle has been formed within a few

days after exposure to the contagion.

Such lesions

cannot be readily confounded with herpes of the genitals,

since in this affection a group of small vesticle

seated on a red base, is usually met with.

In these

cases a diagnosis of syphilis cannot be made with

certainty until the occurrence of indolent buboes, or
of an induration at the base of the ulceration, or per

haps not until the outbreak of secondary symptoms.
In such cases the medical attendant must express himsei f

with great caution, and he will seldom be able to give
a

positive diagnosis during the first five weeks.

It

is important to remember that, especially in women,

the primary sore may, at an early stage, present the

appearances of a simple, benign -looking erosion.
Again, a syphilitic primary affection, characterised

by a well- pronounced induration, may sometimes be

obscured through certain accidental circumstances,
which may stand in a more or less close relation to
the syphilis, or, indeed, have nothing at all to do with
it.

Thus, a laceration of the fraenun, or gangrene

t

the preputial ring in paraphymosis, due to inflammatoriy

and cedematous infiltration, may produce an effect

ulating the syphilitic induration.

This is

$t

siml-

some-

times the case in a still greater degree in fistulous
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ulcers,

such as occur in the glands of Battolini.

Such callosities may develop about fistulous sinuses

o

the most various description, having no connection

with syphilis whatever.

Papules upon the genital

mucous membrane, belonging to a general papular eruption on the body, may bear a marked and very deceptive

resemblance to a primary papule, especially where in
certain favourable localities they ulcerate or become as is apt to occur in the female gemitals- indurated.

In this situation the transformation into condylomata

lata is of common occurrence.

It is often necessary

to resort to the microscope before making a positive

diagnosis in certain other conditions simulating the
primary affection, such as cancerous new growths, particularly epithelioma.

To distinguish the inflammat-

ory thickening of the a chancre from the ulcerated

lesion of syphilis, is not so difficult as to make a
diagnosis between a primary papule, either dry or
moist, and a papule belonging to the secondary stage.
In a case of this kind the existence of indolent buboo6

would, to a certain extent, render the question more
easy of solution; but especial attention must be paid
to the period which has elapsed since the infection

probably took place.

Even when this mannot be defin-

itely ascertained in uncomplicated cases, the symptoms

which are met with in general furnish data sufficient
to lead to a correct opinion as to the chronology of

the disease.

If,

in a sore which made its appearance

some days after infection, there is found, after some
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time,

an induration accompanied by indolent enlargement

f the glands,

it is safe to suppose that from four to

ive weeks have elapsed since infection took place.
f a dry papule, followed by a similar enlargement of

he lymphatic glands, is met with- the same supposition
Ïs

justifiable.

The fewest difficulties in diagnosis

re met with in the secondary
of syphilis.
y stage
g
o

Doubt

may arise at this time from the occurrance of unusually
ctive febrile symptoms, or of irregular forms of skin

ruptions.

The various points dealing with this ques-

ion have already been discussed.

It should be borne

in mind that the longer the time that has elapsed since
the eruptive stage, the more difficult is the diagnosis,

since we have then to deal with symptoms which are of a
ore isolated character.

Among these, then, are some

which are characteristic of syphilis and which have been
given above; there are others, however, which ought to
arouse suspicion of this disease, and lead to a search
for other manifestations

of it.

Among these, paralyse

of cerebral nerves, persistent neuralgias, headache,

I.

and pains in the bones, which are more intense at nigh,

loss of hair, abortion, especially when it is of repeated occurrence, remittent febrile attacks, symptoms of
a

rheumatic character, and, finally, such as occur

with equal frequency without the existence of syphilis,
as anaemia, loss of flesh,

nervous disturbances of the

most varied character, and general weakness.

In the

tertiary period the diagnosis is apt to become particare
ularly difficult), the more so when the symptoms
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isolated ones, and are due not to lesionsof accessibl
parts of the body, but of internal organs.

In such

cases the chance discovery of an exostosis, of a characteristic scar, or the like, often serves!to put the

physician upon the proper track.

If we learn from a

patient that he has recently, or at some time previous
ly,

suffered from syphilis, we should bear in mind tha

therein may lie the possible cause of an ordinary af-

fection which he may present.

A careful examination

must be made of all parts of the body upon the earlier

manifestations of syphilis are apt to be localised, in
all cases in which there is any suspicion of the disea e.
Tt is especially important that we examine the inguina

the epitrochlear, and the cervical iymphhtic glands,

the skin, the mucous membrane of the mouth and fauces,
the eyes, and such portions of the bones as are covered only by skin.

Such procedure will, in almost

every case of doubt that is likely to arise, reveal
some symptoms of the disease when it is of a specific

nature.

The effect of treatment with mercury or with

the iodides must likewise be noted.

The r.e:.ains of

former affections, especially those of the bones, the
fauces, and the skin, are frequently the only data

for the formation of a diagnosis in cases of visceral

syphilis and of the syphilitic cachexia.
As regards the diagnosis of hereditary syphilis,
it seems to me that the difference between it and the

acquired disease, which have been so much dwelt upon
by certain writers, are apparent rather than real.
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he primary stage is, of course, missing,

and this is

eadily comprehensible on any theory of the essential
ature of syphilis.

Whether the chancre is the first

symptom of a constitutional disease, or, as
o

be the case,

I

believe

is the simple accumulation at the point

f original inoculation of the materies_tno'bi,

it woul

baturally be in the first case undiscover.able, and not
existing in the second.

The secondary stage, charac-

terised in the acquired form chiefly by lymphatic en-

gorgement and symmetrical, widely- spread, polymorphic
cutaneous and mucous eruptions, and pathologically by
a

marked tendency to the proliferation of certain new

small round cells, upon the presence of which depend
all the manifestations of the disease,

syphilis strictly analogous.

is in inherited

Eruptions of the same

character make their appearance, differing only in mincir
points, as in the greater tendency to become moist or

ulcerated, due to the more delicate texture of the
infantile epidermis.

To the same cause must be assig

ed the nacroscopic peculiarities of the only syphiloderm

said to be peculiar to infantile syphilis- pemphigus-

which, however, conform to all other secondary eruptions
in the important respect that it has a papular basis.

In the infant the lymphatic. engorgement exists as in
the adult,

or has its analogue in the enlargement of

the spleen and liver- especially the former, which is

almost as constant a phenomenon as is the general adenm-

pathy in acquired syphilis.

The same pathological

changes occur, the same infiltration of cells producing
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papular, pustular,

or mucous patches,

or inflammation

of such structures as the iris, the choroid,

retina - according to the situation.

or the

Except in the fact

that its phenomena may appear unusually early and may

be conmingled with those of the secondary period, the

tertiary stage does not differ widely in the hereditar
form from that of the acquired disease.
the same tissues,

It affects t

results in the same pathological

formations, and is preceded by the same period of

latency or quiscence of variable duration.

Another

point of close resemblance between the two varieties

under consideration is the fact that there is no reliable evidence, so far at least as

T

can find out, that

in this stage syphilis is either contagious or trans-

missible.

It follows,

then, from the foregoing remarks,

that in considering the question of diagnosis, we have

an excellent guide in the fact that the disease con-

forms in most respects to the general laws of acquired
syphilis, and that a valuable aid to the recognition
of the former will be our knowledge of the latter

affection.

In early childhood the diagnosis of con-

genital syphilis is seldom attended with any difficult
the affection of the nasal mucous membrane, the papula
or pustular rash, and the puny and aged expression of

the child,

form a group of symptoms that can scarcely

be misinterpreted.

It must not be forgotten, however,

that children with hereditary syphilis may be well

developed at birth and present the appearance of perfect health, only a few condylomata about the anus,

perhaps, affording further evidences of syphilis.

The

question which sometimes arises subsequently, whether
the subject of certain affections had, during early
life,

symptoms of hereditary syphilis, is of great

practical importance.

The diagnosis of the congenita

disease from adolescence on through adult life will

depend upon the following points:

First, of course,

the history of parental or of infantile syphilis, or
of both.

Then a group of physical and physiognomica.l

peculiaritjtes, which are not definitely characteristic

and are of little valúe when taken separately, but are
of considerable importance when all or a majority are

present in any given case.

These are low stature or

puny development proportionate to the severity of the
intra- uterine and infantile symptoms; a pasty, leaden,
or earthy complexion, a relic of previous syphiolder-

mata, probably also a result of malnutrition; a prom-

inent forehead, bulging to the middle line ate,

and

within the frontal eminence, and due either to thickening of the skull,

or

to a previous arachnitis and

hydrocephalus before the ossification of the fontanel.
a flat sunken bridge of the nose,

due to the coryza o

infancy extending to the periosteum of the delicate

nasal bones, and either interfering with their nutrition or partially destroying them; dryness and thinner
of the hair, with brittleness and splitting of the

nails; synechiae and dullness of the iris- a rare

finding; ulcerations of the hard palate; and periosteal thickenings or enlargements of the shafts of the

s

long bones near the ends, or slight angular deformitie
the results of the osteochondritis occurring in infan-

Admitting the value of these phenomena, a

tile life.

much more valuable group of symptoms, however,
following, which

I

are the

mention in the order of their im-

any one of the first three may be taken as

portance:

almost conclusive evidence of the condition suspected:
(1)

Dwarfed permanent median upper incisors, broader

a

the top than at the cutting edge, which is crescentica
ly notched,

separated by an undue interval, and con-

verging towards one another.

(2)

Evidence of past

or present interstitial keratitis- a dusky and thin

sclerotic in the ciliary region and slight clouds here
and there in the corneal substance, there being no

scars on its surface- or of disseminated ghoroiditis;

patches of absorption especially around the peripheral
border.

(3) A

radiating series of narrow cicatricial

scars extending right across the mucous membrane of th
lips,

or a network of linear cicatrices on the upper

lip and around the nostrils, as well as at the corners
of the mouth and on the lower lip.

(4)

Periosteal

nodes on one or many of the long bones; sudden symmetrical, and complete deafness, unattended by pain, etc.
and without otorrhoea.
P R O G N O S

I

S.

l7t
From what has already been said it will be readi

understood that syphilis should be regarded as an
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eminently dangerous affection, the more so, indeed, as
it is active throughout the entire system, and as ofte
as not leaves permanent injuries of the vital organs,

acting in which way it may indirectly be the cause of
death.

It is

seldom the direct cause of fatality,

except among children with the disease in its heredita: y
form,

a large

majority of whom die at an early age.

The baneful effect of the disease on the mortality can

be appreciated on taking into account the fact that as

many deaths occur from the
uterine life.

I

saine

cause during intra-

am unable to give any absolutely

trustworthy data necessary to the estimation of the
entire number of deaths from syphilis, for even deaths

which are entirely due to this disease are not always
put under this head in the mortality returns.

Innu-

merable deaths among young children, which are really
from syphilis are,
"marasmus ",

I

believe, recorded under the terms

"atrophy ", and so forth.

Among adults;

deaths as an immediate result of syphilis are rare in
the extreme,

and when such occur they are usually due

to exhaustion following an unusually severe course of

the acute stage, or to loss of blood in consequence of

ulceration.

If all the cases in which syphilis, by

causing affections of the brain, of the heart and
blood -vessels, of the liver, or of the kidneys, become
a

remote cause of death, were attributed to their true

source, the list of deaths from this disease would. in

many localities be much augmented.

Thus far, all es-

timates of the proportion of deaths among those affect
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ed with syphilis are equally untrustworthy.

No proper

idea of this mortality can be obtained from the statis
tics of the venereal wards of hospitals, for fatal for
of syphilis are there found in but small number.

is

So

far as the prognosis in individual cases is concerned,
T

have already remarked that there are mild and severe

cases to be distinguished.

In these latter,

in which

the first eruption is frequently pustular, and in whit

the primary sore itself may take on a gangrenous character,

danger.

the life of the patient is often in immediate

Within certain limits it is possible to es-

timate the severity of the future constitutional in-

volvement from the character of the primary sore.

If

phagedaena, or rapidly destructive suppuration in the

primary lesion be not due to contamination or to inappropriate treatment, the conclusion which must be

i

formed as to the constitution of the patient must lead
to grave forebodings as to the effects of the later

stages of the disease.

It is my opinion,

based on a

considerable clinical observation, that the presence
of a very extensive primary lesion, with marked indura

tion, indicates that the subsequent course of the disIn so far as we are warranted

ease will be severe.

in making the supposition that an intense and extensiv;

induration is due to

a

more profound contamination of

the tissues, and that there is thus furnished a more

prolific source of the specific organism for infecting
the rest of the system, to just that extent, do

I

desi e

the opinion given in the last sentence to hold good.
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Still,

I

must admit that

I

have met with numerous ex-

ceptions to this rule, in which, for example, a well -

marked eruption follows an insignificant primary lesio
Furthermore, it must be allowed that to prognosticate
anything beyond the acute stage is a bold undertaking.
1

have not yet been able to make up my mind whether

the severity of the course of the disease is influence

by the locality at which the inoculation takes place.
Some cases of infection on the fingers, of which

hair

I

knowledge or which came under my observation, have giv n
me the impression that such cases are apt to follow an

exceptionally severe course.

Numerous cases of this

kind, moreover, are recorded in the literature, which

were characterised by severe symptoms; and these have

been attributed to the unusual way in which infection
took place, as, for example, in the autopsy of a
syphilitic subject, or the delivery of a syphilitic

woman while there was a wound on the finger.

(I

kno

of the case of a medical man who became infected in

this way, and whose subsequent syphilitic lesions wer
of an extraordinarily severe character - so much so,

indeed, that he had to retire from his profession in

consequence, and died soon after this step).

In som

of these cases, the severity of the disease may be du
to the fact that the attack was not at first recognised

and treated as syphilis, as has as happened in many

cases of syphilis from vaccination.

The character

th
of the eruptions which appear during the period of
the
cutaneous exanthem forms a trustworthy ground for
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ormation of a prognosis.

Not only is a roseola in

tself a lighter affection than a papular, or especially

han a pustular eruption, but it has less influence
pon the later course of the disease than the more endu

ng rash, since the latter, during its existence, is

onstantly infecting the blood by a fresh proliferation
f syphilitic virus in the various local deposits.
f this is true,

any authors,

it does not accord with the assertion òf

that there is a greater predisposition to

ertiary affections, especially in the bones and intern
rgans, among those who had but slight curaneous mani-

estations.
y a
e

This view, however, is not yet supported

sufficient number of observations, and it must also

borne in mind, first, that there is no necessary re-

ation of cause and effect in these cases, since the

ntecedent syphilitic affections are not the only eleents which influence the appearance of the tertiary
toms;

s,

and, second, that an important part is played by

he constitution of the patient and external circumstan
es.

The mildest form of eruption is roseola; papular

orms are more or less grave in character, and a pustular
ash, especially one that consists of tubercles,

till more unfavourable interpretations.
f syphilitic local affections

is of

In all cases

the more nearly the re-

ults of the process approach the character of gummy
umours, that is to say, the greater their tendency
o

softening or to cheesy degeneration, rather than to

esolution, the graver, as a rule, the prognosis.

Thi

istinction in the danger attending deposits of these

ln6

.

respective characters, is due to the fact that those
the secondary period consist of simple infiltration

off

o

cells, which is persistent, but still capable of re-

moval by absorption,

while those deposits which are

tertiary in their character undergo rapid changes whi
lead to destruction of tissue.

This distinction is

dependent, too, on the impor.tance'of the affected
organ.

A simple proliferation of cells, which after

some time is either absorbed or converted into connec -1

tive tissue, has a very different significance accord]

ing as it affects the skin, or a bone, or the iris, or
one of the cerebral blood -vessels.

fact, however,

In spite of the

that the prognosis of cases of this sort

-

must always be grave, it must, still, be borne in mind
that many serious affections, more especially some of
those of the nervous system, even such as epilepsy,

various paralyses, aphasis, and the like disorders, when
not of too long duration, are more favourable in their

course when due to syphilis, since the specific remedies sometimes remove the morbid conditions, which

would otherwdee have been hopeless.

Inasmuch thät

anatomical alterations which cannot be removed are
often at the root of the mischief, or that a temporary
cure is sometimes followed by a recurrance of the af-

fection- care must always be taken not to give

a too

favourable prognosis, especially in cases of syphilitic
affections of the nervous system.

The general condition

of the patient must in a given case be carefully

weighed in giving a forecast.

If it bears a certain!
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relation to the local symptoms, the prognosis is more
favourable than when great weakness, anaemia, and waste
ing are met with in conjunction with apparently unim-

portant local manifestations.

This statement is espe

Tally true with regard to the secondary period.

In

t

tertiary period a cachexia of high grade may exist wit
limited affections of the skin or bones, and in

a shor

time, under the influence of anti -syphilitic treatment

the local symptoms may vanish, with marked improvement
in the local condition,, and the patient may ultimately

regain his strength
health.

.

arid

present the usual appearance of

But, if this result is to be obtained, there

must be no serious visceral changes, especially of the
liver and kidneys, and, above all, no intestinal ulcer
ations.

While albuminuria may be relieved and even

cured in some instances, dysenteric symptoms, when due
to the lesions of syphilis,

speedy death.

almost invariably lead

t

Well-marked marasmus in syphilitic

persons, particularly in those who are advanced in ye
is of grave omen,

even if the administration of iodide

of potassium, or other remedies, suffices to remove
some of the local symptoms.

Pneumonia, and other inI

tercurrent affections, frequently carry off such palaiets.
In syphilis, as in all diseases, the constitution of
the patient has an important influence upon the course

of the affection, and, consequently, upon the prognosis.
the
It is differences in this respect which explain

variations that are seen in both the primary lesions
and also in the later manifestations.

Pustular cutar--

and suppurative affections of the mucoú.s

eous eruptions,

membranes, are apt to occur in persons who are prone
The prognosis is also influenced by the

scrofula.

ti
ag.:

The great danger to infant life from

of the patient.

hereditary syphilis

have already pointed out, and th

I

danger is not much less when children acquire the dise.:se

from their nurses, or in some other way, at an early a;e.
With children, the danger is due to the intensity with

which the disease developes and runs its course; in
the ages, to the slowness with which waste is repaired

in the decaying organism.
a more chronic course,

In them the disease runs

even if the symptoms are not ve Y

severe, so that old persons are imperilled by a syphil
itic attack.

intensity,

The type of the disease, more than its

is influenced by the sex of the patient.

Among women it is more apt to lead to anaemia of a hig
grade, and to functional diseases of the nervous syste

than among men, and for this reason the symptoms of th
early part of the secondary stage, in the former sex,

often lead to the supposition that the patient is sufdering from chlorosis, phthisis, or some disease of
the spinal cord.

The course and prognosis of syphilis

in women are also influenced by menstruation, pregnancy,

and the menopause.

The cause of the malady, moreover,

may be affected by the habits of the patient.

For in-

stance, those who spend their spare time in dissipation,

more especially if they are addicted to the excessive
use of alcohol

ow

are already suffering from alcoholism,

are very unfavourable subjects for syphilis, and they

often, when once attacked by it, are never entirely

freed from some of its manifestations, and they do not

have much chance of surviving to a great age.

The

influence of specific treatment on the prognosis has

already been referred to,

as,'

too, various other points

bearing upon the question of a forecast, from time to
time heretofore.
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T R E A T M E N T.

PROPHYLAXIS.

Syphilis being a disease that is spread principali Y
.y sexual

intercourse there are difficulties in the

enforcement of prophylactic precautions that have as
yet never been fully surmounted.

With the intimate

relations existing at the present day between all partE
of the world, the disease is constantly being trans-

mitted from one place to another.

Tf it is difficult

in a small, enclosed district to limit to the infected

individual a disease which for months is directly contagious, and for years communicable to his offspring,
it is well -nigh impossible to effect it in loct.lities

which are in frequent and close communication with
others in which all prophylactic precautions are neglected.

The necessity for preventive measures was

recognised as early as the first epidemic outbreak of
syphilis, as may be seen by the strict rules for the

isolation and confinement of the syphilitic which were

promulgated at the end of the fifteenth century.

In-

asmuch as prostitution is the source from whence the
syphilitic poison is ever freshly drawn, the first
efforts towards effecting any prophylactic of syphilis
should include some sort of supervision of prostitution.

That it is an unavoidable evil, and impossible to obviL
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experience
the
of thousands of years has amply
obviate,

The fact that an official supervision of

proved.

this'

kind has the most favourable effect in diminishing
syphilis, has been shows by the results which have bee

attained whenever a strict control has been substitute
for the freedom or insufficient sanitary rules which

had previously existed.

This was seen in Belgium and

in England, where, about forty years ago, a supervision

and examination of the notorious prostitutes of the

garrison towns was practised, the condition of the
troops being markedly improved thereby.
1871,

a

In the year

Parliamentary Commission reported that, during

the period from 1865 to 1870, in those districts in

which the "Contagious Diseases Act" had been enforced,
the number of soldiers affected with venereal disorders
in 1000 had diminished from 125 to 54.

To enter fully

into this vexed question, which is of such extraordina /Ly

importance for the public health, would be out of plat
here.

1

must therefore limit myself to stating some

of the principal points, which, however, as fundamenta

principles, are more or less generally recognised.
is the duty of the State,

It

in the interest of the healt

of its citizens, not only to limit prostitution, but
to exercise a supervision over it, for it has been

found everywhere that the secret, unwatched prostitute
are far more active in the spread of syphilis than

those who are subjected to regular inspection.

For

the attainment of this end, it has the right, in the
such
interests of all, to limit the personal liberty of

persons as may be considered dangerous to the common
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welfare, and to use force, if necessary, to obtain an

examination as to the condition of their health.
Regular, frequent, and thorough examinations are

necessary; and they are in most cases of great benefit
to those who are subjected to them,

since they afford

them an opportunity of being cured by timely treatment.

Although it is desirable and necessary to

furnish all inducements to these unfortunates to enter the hospitals voluntarily, still, it has been

found that few avail themselves of this privilege;
and that it is just that class of prostitutes who are
the most apt to spread syphilis that will not subject

themselves to treatment, except under compulsion.
The State or authorities constituted for local gov-

ernment should here step in.

Furthermore, prostitut °s,

when brought under the discipline of the establishmen

maintained for the treatment when diseased, can be

su-

jected to influences which may induce, at least some
of them, to give up their old calling and adopt some

respectable means of earning a living.

In any case,

all prostitutes found to be syphilitic should be kept

in a hospital until they are cured.

An ambulatory

treatment precludes the attainment of one important
object, that of rendering them powerless for evil

when their disease is at the most dangerous stage.
The duration of this isolation is a matter for indi-

vidual arrangement according to circumstances.

Many

syphiloAogists affirm that entire classes of men, who

notoriously contribute largely to the spread of

s
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syphilis, as for instance sailors and soldiers, should

be subjected to periodical examinations, and that
sailors should especially be inspected before leaving
a port,

and again before entering another, and that

i

found infected they should be placed in quarantine
forthwith.

Personally

I

am strongly in favour of th

punishment by the State of persons who knowingly infect others with such a dangerous

and loathsome dis-

ease as syphilis, which is even more dangerous than
such infectious diseases as smallpox, for which latte

special enactments are in force.

In view of the un-

limited intercourse between different countries which
has developed within modern times,

thorough efficiency

cannot be attained by means of prophylactic regulatio
that may be enforced by individual

states.

s

It is

therefore the duty of all civilised countries to
adopt a common course of action against these diseases, and to strenously support an international cod:
of regulations specially framed for their prevention.

In considering the question of prophylaxis it is

very important to bear in mind the fact that syphilis
is capable of being communicated, during a portion

of its course, from its local manifestations, and tha
it can be transmitted to the offspring of those affect-

ed during a much longer period.

Consequently, during

the secondary stage, the use of such drinking utensil,

plates, towels, etc., as are used by others, should bo

avoided by infected persons.

Especial care should

be taken to prevent the contamination of surgical
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instruments, which through negligence become the

vehicles of contagion: antiseptic measures are here,
as at all times,

of the utmost importance.

This re-

mark, of course, applies with equal force to the oper

ation of vaccination, which has been so often blamed
for the spread of syphilis.

In this connection also

may be mentioned the responsibility which devolves up
on the physician of choosing a wet -nurse for healthy

children.

It is not only necessary to make a thorou h

examination of awet- nurse, devoting dpecial attention
to those parts of the person where traces of syphilis

are apt to be found,

such as the genitals, the mouth

and throat, the lymphatic glands, and the bones; but,
if possible, it is well to inspect also any children

that she may have nursed previously.

Any symptoms

that arouse the least suspicion of syphilis should
suffice for the rejection of the nurse.

It is no le s

necessary to prevent children with hereditary syphili
or those upon whom a suspicion of latent syphilis

rests, from being given to healthy wet -nurses.

In

countries in which the custom of employing wet -nurses
prevail;,

the greatest care penalty for careless inoc-

ulation of syphilis upon healthy persons, should be
rigidly enforced.

A syphilitic child may be nursed

by its mother, if she herself previously had symptoms
of syphilis; but it is safer to forbid her to suckle

her child (although the risk of her contracting the

disease from it is but slight), if she has never had

195.

The pernicious habit of kissing must

such symptoms.

be interdicted on every occasion when an opportunity

occurs of dissertating upon its contingent dangers.

From a prophylactic point of view the question
as to the propriety of marriage of persons who have

recently, or at some previous time, had syphilis, is
This question is one that

of vast importance.

I

hav

often been asked, and doubtless, too, every other

practitioner.

Though hard to believe, it is a posi-

tive fact that it is not of rare occurrence,

especial

ly in countries in which marriage is not surrounded

by many obstacles, for men with active syphilis to
marry, even in spite of medical advice,

infect their wives.

and speedily

The course pursued by the dis-

ease will determine the length of time that must

elapse between the time of infection and the date whe

matrimony can be allowed; in some severe cases the
connubial state must be absolutely interdicted.

Fortunately such cases are not numerous.

With most

persons infected in early life a happy time arrives

when it is safe for the patient, whether male or
female, to marry.

For the individual who is sound

and healthy at the time of infection, and who enters

upon a thorough and effective course of treatment
at once, following it faithfully for two and a half
or three years,

I

would say that marriage could be

safely entered upon at the end of the third or-fourth
year.

This, however,

should not be done unless the

disease has shown no manifestations during a period
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of at Toast six months,

in which all medication has

In no case, no matter how slight

been suspended.

may be the earlier symptoms, would

I

give my consent

to marriage before two years from the time of infec-

tion, and this only when specific treatment in the

meantime had been energetic and uninterrupted.
Furthermore,

I

would strongly insist upon the young

man engaged to marry at the time of contracting the
disease telling his future wife that he has had the

misfortune in question, and at the same time would
advise him to give her the option of breaking her

contract with him.

She ought to be made fully

aware of the danger of her contracting the disease,
even if she chooses to forgive the fault and to

continue the engagement, and also the restrictions
that will have to be placed upon her actions with

reference to syphilis out of wedlock should make a

frank confession to his wife, and abstain from inter
course from her forthwith, and as long as his medica

attendant may deem necessary.

The rules which an

individual should observe in order to protect himsel
from syphilis may be inferred from what has already

been said regarding the different methods of contagi n.
One of the most curious cases of infection

T

have

ever heard of is reported by M. Melot (Jour. de

lied.

de Brux., Sept. 24, 1903), viz. that of a man who was

struck on the tip of the nose by the whip of a cabman

driving past, with the result that a month afterward?
a typical chancre developed on the scratch so induce

by the whip which the syphilitic cabman was in the
habit of sucking.

For hundreds of years various lo.

tions have been recommended as preventives, but are

apparently of little use.

The application of carbolic

acid, and other antiseptics, and caustics to the site

of inoculation are justifiable in theory, but

T

have of

been able to satisfy myself of their utility in actua
practice, for in spite of them the syphilitic symptoms have developed.
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TREATMENT OF HEREDITARY SYPHILIS.

The prophylactic measures, and those directed to
the health and sexual relations of the parents previou
to conception,

I

have already discussed.

That of the

mother during pregnancy, and after having conceived
from a syphilitic husband, or having had antecedent

s.

syphilis, or having contracted it in direct contagion

subsequent to impregnation, is simply that of acquire
syphilis in either adult or child.

Mercury,

in its

full physiological doses, is the drug indicated.

It

may not be amiss to combine with it iodide of potassi
in moderate doses, but the practice of employing the
latter
to the exclusion of the former is both theoretically

and clinically unsound.

Care should especially be

taken to give it in such a manner, either by inunctio
or vaporisation,

or so guarded with opium,

that it wi "1

not produce any irritating effect upon the intestines
In this connection it is important to remember that a

abortion may be induced from the sympathy which exist.
between the uterus and the intestinal canal.

Having

already shown that the pathology, the stages, and the
general course of hereditary syphilis are all closely

related to or identical with the same phenomena in thl
acquired disease, and consequently both dependent

upoill

the same specific cause- the fact that the same prin-

ciples should govern us in the treatment of the one
in the other follows as a matter of course.

There
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is no gainsaying the fact that mercury exercises an

almost controlling influence over the secondary man-

ifestations of acquired syphilis, whether by acting
as a true antidote or as a tonic, or by virtue of its

property of hastening destructive metamorphosis, and
thereby facilitating the absorption or ellimination
of new cell -growths.

It is likewise true that the

iodide of potassium, probably by virtue of its powerful stimulating influence on the lymphatic system,

has an equal power over the tertiary growths, which
by their presence upon, or situation in, important

tissues or organs may be so destructive.

There is

no reason, therefore, by analogy, why these drugs
should not, comparatively speaking, be equally bene-

ficial in hereditary syphilis; and such is, indeed,
In the latter affection,

found to be the case.

however, there are two elements which should modify
the treatment somewhat, and must be taken into con-

sideration:

(1) The

existence of a more or less

profound cachexia influencing all the nutritive and
formative processes, and in threatening life.
(2)

The not infrequent occurrence during the second-

ary stage of symptoms belonging to the tertiary

period - notably gummata.

I

am in the habit of meet-

ing the first indication by making the treatment fron

first to last not only anti -syphilitic, but also

supporting or even stimulating; and with
in view

I

'this

object

pay especial attention to nutrition.

Axiomatically, for the same reason, whenever

it is
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within the bounds of possibility, the nurse of the
syphilitic child should be its mother.

To her it is

harmless- to every other woman, not already syphilisised,

it is in the highest degree dangerous.

In ca

however, the mother should have died, or on account

o

ill- health is unable to suckle her child, the possi-

bility and propriety of obtaining one who has already
had syphilis must next be considered.

This idea to

many parents seems revolting, and is, besides,

so

almost vitally important to the child, that no hesi-

tation should be felt about making the suggestion.
If it is accepted, and if there is any opportunity

for making

a-

selection, it

may be said that the

better will be the chances of the child the more
robust the present condition of such a nurse, and the
more remote the date of her syphilis.

Sometimes

neither mother nor wet -nurse can be had to suckle
the child;

it must then be fed by cow's, goat's,

or

ass's milk, or by artificial alimentation; but its

prospect of life will be greatly, immeasurably,

duced thereby.

re-

In addition to careful feeding, a

little careful tonic treatment should be from the fir

employed in conjunction with specific remedies, of
which the most useful preparations are the iodide of
iron, cod -liver oil,

phosphates.

and the combinations of the

A modifying influence of the second

condition upon treatment is effected by the existence
of the early appearance of the tertiary manifestation

In many cases this is due to an overwhelming of the

e,
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lymphatic system by the new cell- growth, which not only

greatly increases the amount of material to be transported by the lymphatics, but at the same time, by invading their walls and diminishing their lumen, greatl

cripples them.

Accumulations of nutritive matter, an

of these new' cells, then take place, forming the char-

acteristic new growths or deposits which are called
This justifies us in combining with the merl

gummata.

cury from the beginning, at least in all cases where

bony or periosteal involvement, suppuration, or the
existence of gummata points to this condition, small
doses of the iodide of potassium, or some other convenient iodine salt.

Mercury, then, should be given as

soon as the diagnosis of syphilis is beyond the possi-

bility of a doubt, and preferably by the method of inSome practitioners give gray powder inter-

unction.

But the latter exhib-

nally and mercury to the nurse.

ited internally, generally gripes and purges, seldom

doing any good, and given to the wet -nurse it does not
answer very well, and certainly is a great punishment
Furthermore, this, the so- called indirect

to her.

method,

is altogether unreliable,

and should only be

employed as a forlorn hope where gastro -intestinal

irritation is caused by all other methods.
in which

1

The mode

am in the habit of treating cases is this: -

Mercurial ointment- in the proportion of one drachm to
an ounce- is spread over a flannel roller and bound

around the child once a day.
and,

The child kicks about

hot
the skin being then, the mercury is absorbed.
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I

have adopted this practice in many cases with signal

success.

When the skin is in an irritable condition

the method of inunction is, of course, out of the

question, and it is then necessary to give mercury by
the mouth- in the form of gray powder, one -sixth to
one -quarter of a grain three, times a day.
the green iodide of mercury may be given,

If preferr d,
or even

calomel, in the same doses, according to age.

If

purgation is caused, a small amount of opium- one -hundred and thirtieth to one -sixtieth of a grain- or a

grain or so of Dover's powder, may be added to each
dose.

In cases in which the iodide of potassium is

indicated, it may be given separately in a syrupy solu

tion in doses of half a grain to a grain: it may have
to be given in even much larger doees, three or four

times a day, if there are any marked tertiary symptoms
present.

Iron,

cod -liver oil, and general tonics are,

of course, indicated in such cases.

The treatment

should be continued long after the specific symptoms
ave disappeared.

TREATMENT OF ACQUIRED

GEN""-ZI+T

i

ì'(7TEIJIC

SYPHILIS.

MEASURES.

The improvement of the patient's health by hygienic measures is next in importance to that of medicatioi,

and it is necessary to be as enthusiastic in the condu
of the one as of the other.

Hence,

I

always direct

my attention early to the patient's habits and mode of
life,

and if

I

find them faulty or vicious, endeavour

to correct them.

I

do not neglect to carefully en-

quire into previous periods of ill-health, and provide
against their recurrence or resulting sequels.

A

change of air and scene is strongly recommended if the

patient be surrounded by unhygienic conditions, or

engaged in business likely to produce ill- healthfi
Such patients being depressed in spirits, hopefulness
and the prospect of an almost certain cure should be
accorded. them.

The more sound the patient in general

health the better the chance of this: efforts should,
therefore, be directed towards the improvement of the
systemic forces.
prime importance.

To this and proper nutrition is of

Digestive disturbances must be

corrected at once, and dietetic regimen carefully
arranged.

In doing so it is necessary to study the

patient's peculiarities, and meet any indications as
presented.

Generally speaking, a person suffering

from syphilis needs a generous diet of nutritious and

;t
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easily digestible articles of food which have been
and simply cooked.

reel

Meals should be taken at regular

intervals, and should be eaten slowly, and with careful mastication of the food.

Very hot or very cold

dishes or drinks, as well as highly seasoned foods, or
an undue amount of sweets,

should be strictly forbidde

Fresh fruit, fresh vegetables, and fresh meats, if
well cooked, may be permitted in abundance.

Tea and

coffee may be taken as usual, as also lemonade.

Al-

coholic beverages should not,as a rule, be allowed,
as they may be taken to excess.

For, a majority of

individuals with syphilis are persons who have indulge
their appetites with reference to alcohol freely, and

limitation of its use is to them of decided advantage.

When permitted, drinking should be allowed only with
the meals, and then in small quantities of the lighter

wines or liquors, such as claret or Rhine wine, and
beer.',

ale, or porter.

Drinking in a tap room or bar

of a public house must never be tolerated.

Alcoholic

stimulants may be administered according to indications in weak and cachectic subjects.

All syphilitic

persons should take a certain amount of exercise daily
in the open air, this being dependent upon the patient tS

habits and occupation.

Sedentary persons should go

out for at least one hour each day, when the weather

will permit, and engage in walking, riding or rowing,
etc.

Outdoor sports that do not call for too great

exertion,

such as tennis, and golf, are of decided

value, both in the exercise and in diverting the mind

n
¡l J-r
r=.

from the disease.

Fatigue in exercise is absolutely

The patient's skin should be kept in as

injurious.

hygienic a condition as possible.

Hot baths, not-

withstanding their much advertised specific propertie
at certain springs and resorts for the cure of the di

ease, have not found favour at my hands, for they are.

in the early stages of the disease attended with con-

siderable risk to the patient.

In no case do

I

allo

the popular Turkish and Russian baths or hot plunge

baths; but instead of them

I

order sponging of the

entire surface of the patient's body each day with

tepid water.

If a small quantity of salt or of

the result will be found de-

Candy's fluid be added,

cidedly refreshing and exhilatating.

The bath shoul

be taken in the morning immediately after rising.

Such hygienic attention to the skin has a marked

effect in warding off many of the severer syphilides.

Smoking must never be allowed, as it is apt to give
rise to troublesome oral complications, such as
severe

_tie

lips, etc.

rs, mucous patches,

and fissures of the

Apart from this, it has a baneful effect

upon the body generally.

The indications for the

care of the mouth and the protection of the throat

should not escape our attention.

After each meal

the teeth should be carefully cleansed with the tooth

brush and tepid water, to which, of course, an antiseptic may he added.

The brush should be sufficient

ly firm to remove all particles of food clinging to
the teeth, but not harsh enough to wound the sensi-

2n

c.

tive mucous membrane covering the gums.

The services

of the dentist should be requisitioned when the pa-

tient has decaying teeth requiring extraction of filli g
.

or scraping free of tartar, or rough edges rounded off*

In cold weather the throat should be amply protected,

and the beard allowed to grow in

men..

Owing to the

frequency of baldness in this disease, the scalp requires attention.

The patient must not be allowed

to indiscriminately wash his head with water every

time he washes his face.

Thorough cleansing of the

part with warm water and a good toilet soap- of which

there are numerous advertised in the medical papers an

elsewhere- should be secured about once
fortnight.

a

week or

After each washing the hair should be

well dried, and a few drops of olive oil applied, and
the toilet of the hair finished up with a polish from
a

The hat should have holes made in it

stiff brush.

to allow of the proper ventilation of the scalp.

CONSTITUTIONAL -T2EATMENT.-.

Serum Therapeutics.
Numerous experiments have been

conducted upon the lower animals- which, with the
doubtful exception of the ape, appear to be immune to
syphilis- with the object of manufacturing an anti syphilitic serum-

e.g., the serum of dogs, lambs,

horses, and cattle have all been injected, but with no

certain and satisfactory results.

Even the serum of
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yphilitics, congenital and acquired, has been tried,
.nd

from those in the tertiary period, too, and here

lso with what can scarcely be regarded as positive

esults.
24,

Justin de Lisle

(flew

York Med. Jour., Dec.

1904), however, claims to have caused the disappea

ance of the lesions of secondary syphilis in several
eases, by injecting a serum of the bacillus, discovere
y

Jullien and himself, obtained from animals inocula-

ted with its cultures.

The patients were afterwards

to all intent and purpose entirely free from the disea-e.

These results lack confirmation at the hands of others;
and probably little or no advance will be made in this

direction until the specific bacillus of syphilis is
discovered and the pathogenesis of the affection put
on a more satisfactory basis than at present.
Mercury.
Of all drugs recommended for the treatmen

of syphilis none can compare with mercury for efficiency.
It was used as early as the end of the fifteenth cen-

tury, and by Widmann, in 1497, first of all.

Since teen

then the drug has been held in an esteem that has been

varied in the extreme.

While at one time Its action

was regarded as akin to the miraculous, at another it

was reviled as a deadly poison, and came to be regarde
by some as the source of the symptoms of the disease
itself.

J.

Hermann (Ueber die Wirkungen des Quick -

silbers auf den menschl.

Organismus, Teschen, 127)),

indeed, went the length of demanding that the Government
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should by law forbid its use.

The opposition to the

use of this drug, however, which has sprung up from
time to time, had its origin, especially in former
times, in its abuse.

The employment of the drug re-

quires careful directi on.

mouth or by the skin.

It may be given by the

These methods are termed in-

ternal and external, respectively, and either or both
are employed according to the indications of the special case.

For the internal exhibition of the drug

we use the perchloride, the biniodide, the protoiodide

blue pill, gray powder, and the subchloride.

The pro

toiodide is of these the most generally satisfactory;

few patients cannot tolerate its action, even in large
doses, and its use can be continued for a long time

without harmful effects or a diminution in efficiency.
Various indications in the early stage of syphilis may
call for an increase of the dose of this green iodide,
a

satisfactory formula for its exhibition being a

prescription containing twelve grains, made up into a
pill-mass with a sufficiency of confection of roses,
and divided into sixty pills, one of which can be

taken after meals.

Should anything urgent arise in

the treatment of the case, as when a well-developed

eruption of the skin is accompanied by mucous patches
and angina, the number of pills may be gradually in-

creased until subsidence of the symptoms occurs, or
constitutional effects of the drug make their appearance.

It is advisable in such cases to order the

patient to take one pill after each meal for the first

nO9

.

three days; and then an additional pill after the

mid -day meal for the next three days- making four pills
during each day; then an additional pill can be taken
after the noon meal, and one after the morning and

evening meals.

In this way the number can be pushed

gradually until as many as twenty or more pills may b=
taken during each day without the production of any
toxic symptoms.

These large doses, however,

rarely heeded and seldom reached.

are

In general,

it

will be found that from six to nine pills a day are

sufficient to bring the disease under subjection, or
to produce gastric disturbances necessitating the

relinquishment of the idea of a farter increase.
During this time the patient must be kept under strie'
observation.

The patient must be inspected each day

and as soon as any signs of toxic-action of the drug
are shown, the increase must be stopped,

and the

number of pills taken reduced by one half forthwith.
These toxic effects are first shown by increased per istalsic action of the intestines.

This need occa-

sion no alarm if the number of loose stools does not

exceed two or three in the day, but when they become
more numerous and are accompanied by severe griping
pains, the pushing of the drug must be ceased at once
A metallic taste in the mouth,

a bad odour of the

breath, and softening of the gums with the formation
of a red line at their border, are sometimes the firs

effects of the green iodide in the production of

hydrargyrism.

It should be discontinued,

and some
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other preparation made to replace it, if the improve-

ment in the syphilitic manifestations has not been
noted before the beginning of toxic effects.

The

internal administration of the protoiodide may with

decided advantage have combined with it a light course
of mercurial inunction.

About twenty, grains of the

blue mercurial ointment should be rubbed into the sole
of one foot each night at bed -time, a light sock being

worn to protect the bedclothes, and só on for as many
nights as necessary,. the drug being withheld as soon a
toxic symptoms appear.

Most cases require some gener

al tonic at the same time, especially,if anaemic or

cachectic.

Iron is particularly indicated,'and it is

best given in the form of the citrate

quinine, in

mixture with syrup of lemon, and distilled water, afte
meals.

The lymphatic glands being the foci for the

distribution of the specific virus and the products
of the disease,

attention should be early directed to

the enlarged lymph nodes of the body and the bubo.

An ointment, composed of mercurial ointment
may be rubbed over the site of each gland

-at

(1

:

2)'

night,

the parts being bathed with warm water beforehand and

thoroughly cleansed.

Care must be taken not to

produce irritation of the skin by too frequent appli-

cation of the ointment, which, latter, moreover, penetrates better if warmed before use.

As the symptoms

bate the use of the protoiodide may be decreased, care

being taken that a dose is reached that will hold the
disease well under control and check all symptoms of

This dose should be continued without inter-
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mission, unless special indications are to be met.
It may be combined with iron in a mixture,

the prepar-

ation of the latter drug to-be used being the Ferri
et Quininae citram, or the carbonate of iron, or the

ammonia -citrate.

All these preparations of iron agree

well with the stomach, and can, therefore, be taken

considerable periods, a change

o

being sometimes made

in the form prescribed for the sake

of,

variety.

To

give the stomach rest, the internal exhibition of

mercury may be replaced by that of inunction, say,
every three months.

Should the proteiodide not agre

with the patient, or it be inconvenient for use,
the perchloride of mercury can be tried- a convenient

prescription being that with the tincture of the
perchloride of iron, dilute nitro -hydrochloric acid,
syrup of lemon, and water- given after. meals.

In

some cases there is a decided advantage in giving the

biniodide of mercury, in pill form, in doses of onefiftieth to one -twentieth of a grain.

ride

The subchior

of mercury or calomel can be employed,

in dose

of one -tenth of a grain every hour until catharsis is

produced, when it must be withdrawn.

Mercury with

chalk, or gray powder, is a favourite ,method of admin

istering the drug internally.

One grain of it may

be given two or three times a day, or more if the

patient's system does not reopon4 to its exhibition.
The exhibition of mercury by inunction is the

oldest form of the mercurial treatment of syphilis;

er
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and although it has at various times fallen into dis-

repute an account of the improper way in which it was
performed, it has again acquired considerable favour.
For, although this method is not pleasing to the patie t,

and also uncleanly, it possesses the great advantage
that it does not directly affect the digestive organs,

and yet is very efficacious.

It relieves the stomach

and intestines of an enormous amount of work other -

wise imposed upon them, and leaves it free to perform
its natural function.

Inunctions are specially in-

dicated when, for any reason, the stomach cannot be
made to tolerate the various mercurial preparations,
or when the patient does not improve under such treat-

ment.

The method is best employed at bedtime.

In

the external use of mercury by this method, different

parts of the body should be chosen for the rubbings
on different days, so that no one part of the skin may
be covered with the blue ointment for too long a time.
If the

skin is irritable, or if the rubbings are made

in places where there is a free growth of hair, an

eczema may be readily induced, which would require
the inunctions to be discontinued.

The hairy regions

of the body must, therefore, be carefully avoided in

procedure.

Experience has taught me that it is best

to observe a certain order in making the successive

inunctions.

On the first day they should be made on

soles of the feet or legs; on the second day on the
thighs; on the third day on the abdomen and the sides
of the chest; on the fourth day on the back, and on
the fifth day on the arms; and this regular course
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or
y be

begun again at the expiration of this time, after

en days,
f the

if the inunction is performed on but one side

body daily.

It is very :necessary that the rubb

ngs be done in a methodical manner; with moderate pres
sure of the palm of the hand; and, if the patient is too
veak, they must be performed by an attendant.

About a

scruple of the mercurial ointment should be used on one

both of the places chosen for the.day, the inunctions
eing made for ten minutes continuously there.

The

ttendants who perform these inunctions run no risk of
suffering themselves from mercurialism, even though they
se the naked hand smeared simply with soap.

The patient

should have a warm bath before the daily inunctions are
ade;

or at least the part to be rubbed should be thor-

oughly cleansed with warm water and soap.

If these lit-

tle details be properly attended to, it may be kept up

or months without the appearance of any symptoms of

ercurialism.

Still, patients are affected by the drug

in different ways.

Thus, while many show an extraor-

inary tolerance of mercurial inunctions, others, after
short time, manifest symptoms of slight stomatitis.
he character of the skin is, apart from other circum-

stances, of great influence in this respect,

some havi

so tender a skin that the mercury is very readily abso

d through it.

skin,

In such persons with a very sensitive

it may require but a small quantity of the oint-

ent to produce troublesome eczema or extensive erythe-

atous eruptions.
t

a

Under these circumstances, however,

is not always necessary to put a stop to the imuactions,

temporary intermission being all that is regmired..
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The occurrence of stomatitis will call for their promp

discontinuance, and require the use of chlorate of

potash as a mouth -wash, or some other astringent and
antiseptic may be used instead or with it.

I

prefer

the method of inunction before all others in cases of

syphilis in which the condition of the digestive tract

forbids the internal administration of mercury, and al

o

in all cases in which it is desirable to obtain the

action of mercury as speedily as possible, as when the

destruction of important organs, such as the eye, the
brain, or the larynx, is threatened by the disease.
In cases of those who have very sensitive skins, with
a tendency to eczema or acne, who have a thick growth

of hair upon their bodies, or who are suffering from

copious eruption, with exudation into the hair -follicl
it is,

of course, contraindicated.

Mercury can be administered by another method
through the skin; this consists in fumigation with the
various preparations of the metal.

It is a very quic

method, and therefore specially indicated in cases in

which a speedy action is desirable.

It is of great

utility in those cases of extensive syphilides, in
which the lesions resist ordinary forms of treatment,
or when the patient's desire for secresy necessitates

their rapid removal from the face and exposed parts.
The method can be carried out in the patient's own
house,

in the following way:

The person about to take

the treatment is stripped of all his clothing, and

seated upon a cane- bottomed chair.

A heavy woollen

s,
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lanket is fastened closely about the neck, the folds
eing allowed to fall to the floor in the form of a to

ompletely enveloping the person.

Underneath the chai

pan of boiling water is placed over a largish spirit
lamp, care being taken that the blanket does not come

in contact with the flame.

This can be prevented by

lacing weights upon the edges resting upon the floor
.nd

pinning the opening in the rear.

The steam from

the boiling water induces a free perspiration of the
ody.

As soon as the skin has become well moistened,

the mercurial chosen for sublimation is placed over an

alcohol lamp underneath the blanket.

The receptacle

in which the mercurial is contained is to be made of a
piece of tin rolled up at the edges, and supported upon

suitable rests.

Calomeland the red bisulphide of mer-

cury (cinnabar) are the two preparations of the metal
best suited to fumigation; and they may be used singly,
or with better results in combination.

When used

alone, from twenty to sixty grains of either,prepara-

tion may be employed; if in combination,it is well to

use about three parts of cinnabar to two of calomel.
Thus a half drachm of cinnabar and a scruple of calome

may be taken.

The fumigations should continue for fr m

ten to thirty minutes if no untoward symptoms present
themselves.

If the patient becomes faint, or experi-

ences unpleasant sensations, the process must be stopped at once, the body wiped dry, and a stimulant ad-

ministered.

The latter should be given before com-

mencing operations in the case of weak and debilitated
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individuals.

The patient should go to bed as soon as

the fumigation is at an end; when, too, one must be on

guard

to,

see that he does not contract a chill.

The

sittings should not be given oftener than every other
day, and all through this time he should receive good

nourishment and tonic medicaments.

In the case of

obstinate syphilitic lesions appearing in the mouth and
nose, fumigation is often indicated in connections with

these cavities.

Five to ten grains of calomel can be

placed on a hot shovel or flatiron, and as they rise
the fumes of calomel can be drawn slowly into the mout

and nose by inhalation.

The process should not be re

peated at too frequent intervals, nor prolonged, or
irritation of the bronchial tubes will arise.
The constitutional effect of mercury can also be

obtained by means of corrosive sublimate baths.

This

method, however, is rather uncertain in its effects;
for,

especially in the case of adults,

I

have not been

usually able to convince myself that the sublimate fin
its way into the blood by absorption.

Only when the

patient remains in these baths for a very long time

can they be expected to serve the purpose intended.
In the case of children they are more successful.

They are especially indicated in the treatment of

mucous patches, pustular and ulcerative lesions, t.e.,
cutaneous syphilides.

As absorption is very slight,

marked constitutional effects cannot be obtained by
this method.

A much better effect, however, can be

obtained by the use of the corrosive sublimate baths
For
in conjunction with electrical cataphoresis.

s
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this purpose it is best to use Gaertner's bath of two
cells, which should be divided by a properly fitting

diaphragm separating the two cells.
attached to one pole of

a

Each cell is

battery consisting of some

fifty Lechanche elements; the box which contains the

battery is supplied with a finely graduated rheostat,
a galvanometer,

and a current changer.

The bath

should have a temperature of 95° F., and to it should
be added from twelve to fifteen gm. of corrosive

sublimate, which should be thoroughzy dissolved.

Th

patient is then placed in the bath, the diaphragm is
then put in position, the poles are attached, and
the current is gradually increased by means of the

rheoatat to from one hundred to two hundred milliamperes, and is allowed to pass for fifteen minutes,

when the sitting is terminated.

By this method of

treatment a large quantity of mercury is absorbed and

elimination is equalised.

No inconveniences result

from the baths, and their application is clean and
easy.
The hypodermic use of mercury for the treatment
of syphilis, although long practised,

has of late

found very considerable favour, but, still, there

areÍ

many good authorities who do not believe in it.

Its

value is not definitely decided.

The distinguishing

features of this method are the production of a speedy

action upon the syphilitic symptom, which is frequently first manifested locally; the accuracy with
which the lose uan be measured; and, its cleanliness
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compared with the treatment by inunction..

The severe

suffering which it occasions is scarcely counterbalanc-d
by the short duration of the treatment, which is said
to require on an average only four weeks; and, more-

over,

thts rapid disappearance of the external symptom

.

is by no means equivalent to a cure of the disease it-

self; and there is more apt to be an early recurrence
of the manifestations when this treatment is employed

than when others are chosen.

Suppuration may occur at

the points at which the injections are made; but, by

observing due precautions, this can usually be avoided,
except among patients specially predisposed to it.

Corrosive sublimate is the salt of mercury most commonly employed,

the solution being prepared by dissolving

one quarter of a grain of it, and three quatters of a

grain of common salt, in one ounce of distilled water,
injecting from -one half to one drachm of this every
third day.

Tartaric acid or glycerine may be used in-

stead of the sodium chloride.

The oxycyanide, gr. xv

of 1.25 per cent. of mercury; asparagin- mercury in
or 2 per cent. of mercurial

1

strength; the carcolate of

mercury, gr. 1/6 to 1/3; and the peptonate, benzoate,
and mercuric albuminate, are some of the other soluble
salts of mercury that may be employed.

Some use the

insoluble salts, but they are less satisfactory than
the soluble ones.

Amongst them we have calomel, gray

oil, yellow oxide, black oxide,

salicylate,

biniodide, cinnabar, sulphate, and metallic mercury.
The manner in which calomel is used can be taken as a
When
type for the most of the compounds used.
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suspended in glycerine and water, it can be readily
injected; but it has to a greater degree than corrosiv

sublimate the disadvantage of causing abscesses in the

subcutaneous connective tissue.

This can usually be

obviated by careful attention to the asepsis of the
operation.

The site of the latter must receive as

thorough a preparation as for any surgical operation;
the hands of the operators must be thoroughly cleanse

and the instruments and preparations sterilised.

Th

injection should be made deeply into the tissues, the
buttocks affording a favourable site.

It is necessa y

to see that a blood -vessel be not penetrated by the

needle, which should be about one half longer than
that usually employed for hypodermic medication.

The patient must lie on his belly during the operatio
A train of symptoms, to which the name of "mercu i-

alism", or "hydrargyrism" or "hydrargyrosis ", has bee
given, may be expected to arise whenever the metal is

introduced into the system.

These toxic effects of

mercury may be seen very soon after its ingestion, or
not until it has been taken for a considerable period
and in large doses.

The first sign is usually a

soreness and spongy condition of the gums.

A distin

rod line is formed at their border, and the mucous me
brane bleeds readily.

The teeth feel, as it were,

long for the mouth, and unpleasant sensations are

experienced when the jaws are brought together.

Ther

is an increased flow of saliva, the tongue is heavily

coated and swollen, and the breath has an offensive
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odour.

These symptoms may come on rapidly or be

lat

If the drug be continued, all of the

in appearing.

above manifestations become intensified.

The saliva

flows in a stream from the mouth, the swollen tongue
fills the cavity of the mouth and projects between
lips, necrosis of the jaw bones takes place, the teet

fall from their sockets, pain and discomfort are felt

in every part of the body,
the bones and joints ache.

there is high fever, and
To prevent the occurrent

of these symptoms, it is necessary to keep the mouth

perfectly clean and to remove from it every source of
At the first sign of ptyalism the mer-

irritation.

cury must be promptly suspended, and tonics, such as
iron,

given.

If ever symptoms come on,

the patient

must be made to remain quiet, the emunctor.ies of the

body kept open, and the diet should consist of easily

digested foods, and the mouth treated with astringent
and emollient lotions of myrrh and honey.

A mixture

of equal parts of tincture of myrrh and tincture of

cinchona makes an admirable lotion for the gums, to
which it can be applied several times in the day with
a piece of lint.

Potassium chlorate is also useful

as a mouth -wash.

Iodine.
A case of syphilis could scarcely be trea
ed without the administration of one of the compounds
of iodine.

The iodine compounds, however, cannot

replace the mercurials in the general measures instituted for the relief of the disease; for the field in

n

rr::__r,

which they are useful is limited, and practically re -,
stricted to the treatment and control of the late symptoms that are to be regarded as sequelae rather than
as actual manifestations of the disease.

Consequentlk

they meet the following indications:

The appear-

(1)

ance of the gummata, during any stage of the disease,
in the skin or in the deeper and more vital organs.
(2)

In cases in which the patient cannot tolerate

mercury in any form.

(3)

When mercury appears to

have no effect upon the syphilitic manifestations.
(4)

To replace mercury at intervals when that metal

has been given far some time.

Any of the iodides uan

be used, for instance- of potassium, sodium, strontium

lithium, and rubidium.

The iodide of potassium is the

most generally useful, and next to it the bódide of
The former may be given in daily doses

sc4ttm sodium.

of four to fifteen grains, and

larger quantities.

if necessary

in even

Certain obstinate cases require

very large doses; thus, the dose may be gradually in-

creased up to from two to five drachms in the twenty four hours.

Patients with severe cutaneous lesions

can sometimes tolerate enormous quantities of the drug

even as large as ten drachms in the day.

circumstances

T

Under all

preferto use solutions, and administe

the same twice or three times daily immediately after

meals; for no preparation of iodide ought to be given
on an empty stomach.

Should pain in the stomach or

diabrhoea occur, opium may be added.

Should disturb -i

ances in the kidneys, or marked constipation, occur, the
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drug must be at once withheld,

and not resumed until

these accidents have been properly treated.

Iodine

gives rise to toxic effects more readily than mercury.
Iodism may be manifested in a great variety of lesions

appearing upon the skin or in the production of salivation- a metallic taste in the mouth, coryza, constipation, fever,

and all of the symptoms of peritonitis; or

it may occasion attacks of vomiting, which increase in

frequency and severity, weakness, anaemia, and loss of
sexual appetite.

The commonest of the results of the

drug's action is the iodine acne.

The lesions appear

upon the face, neck, chest, and back with greatest fre
quency, and are difficult to distinguish from the like

symptoms of acne vulgaris.
close

Frequently the smallest

of iodide of potassium will cause the eruption to

appear, while if the drug be pushed properly the lesions

will vanish.
produced.

Sometimes a severe kind of urticaria is
These 'accidents promptly disappear when

the drug is withdrawn, and tonics given.

Mercury and Iodine in Combination.
This is known as the mixed method of treatment,
and is variously effected.

Thus, the iodide can be

given internally and the mercurial externally- by inunction, fumigation, or injection; the iodide can be
one

given at any time of day, and the mercurial at another
or the two can be given internally in the same dose.

The latter method is really the mixed one.

The de-

velopment of tubercles, gummata, or osseous and cere-

brai lesions, calling for the exhibition of the iodide,

would be advantageously treated in this way.

Such

form of medication should be 3egun by giving the iodid
internally,

and the mercurial externally, if the symp-

toms are urgent- the drugs being one or both increased
or diminished as indications arise.

A useful formula

would be a mixture consisting of the red iodide of
mercury

(1

to 2 grains); potassium iodide (one -half

to two drachms);

syrup of liquorice (2 ounces); and

distilled water (to

8

ounces),- of which a teaspoonful

may be given in water after each meal.

Or,

for the

potassium iodide the sodium salt may be substituted,
and syrup of ginger for the like preparation of liquor
i ce

and given similarly.

Corrosive sublimate can be

given, if preferred, in place of the red iodide of

mercury, in fact, it is sometimes advantageous to do
so.

Neither mercury nor the iodides should be given

on an empty stomach.

valuable method

cif

It is worth remembering that a

exhibiting mercury and the iodide

is to give them singly and at different times in the

day.

The iodide can follow the morning and the

evening meal in either a graduated or fixed dose,
while the mercurial can be given in pill form after
the noon meal and when retiring to rest at night, at

which time a light supper should be allowed- for the
reason just stated.
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LOCAL

TREATMENT.

When local applications are made, various local
anifestations of syphilis, although they disappear
nder constitutional treatment, are much.more quickly
emoved then.

Cutaneous Syphilides.
Should the affections of the skin be entirely isoated, the attempt may be made to remove them by local

treatment alone.

The rosseolous eruptions disappear

ost quickly of all, and seldom leave a trace behind.

In this form of syphilitic skin lesion, the prompt act

ion of the mercurial preparations, particularly the
lue ointment directly spplied, is especially noticeable, and so acts by virtue of its constitutional eff© ts,

not locally.

As a rule,

manifest itself

by

the macular syphilide does n

any troublesome symptoms, except

it has reached too great an extension,

and when it is

localised in places rich in sebaceous glands.

In thatl

case an intense seborrhoea is developed- for example
on the head, furrows of the alae nasi, etc., for the

relief of which white precipitate or calomel ointment,
may be used with good effect.

The use of lotions and

the application of cotton wool,

soaked in a weak solu-

tion of corrosive sublimate, would meet the indication

arising from the catarrhal condition which sometimes

develops on such situations as the prepuce.

When the

hair is beginning to fall, and this may be at any stagé

t

n

of the disease,
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the head should be shampooed with a

lotion, consisting of spirits of lavender and the

tincture of green soap (3)ounces of the former to

drachms of the latter), every third night.

2

Before

using, the head should be washed with an warm water as

can be comfortably borne, and then, while still wet,
teaspoonful or more of this lotion should be rubbed
thoroughly into it all over.

Then the scalp should b

washed clean with warm water and the following ointmen
applied, consisting of red supphide of mercury

precipitated'sulphur

i

minims), and vasseline

grai

(1

drachm), balsam of Peru (10
(1

ounce).

In place of this,

however, the head may be bathed with a lotion, the in-

gredients of which are corrosive sublimate
grains),

(T

to 4

tincture of cantharides (4 drachms), rectifié

spirits (2 ounces), oil of sweet almonds

spirits of rosemary

(1

(2

drachms),

ounce), and rose -water

(8

ounce

The hair should, of course, be cut short before using

these preparations,

at least in the case of men.

Und r

proper treatment also the syphilitic papules, soon
disappear.

For the cure of an extensive papular

syphilide local treatment is,not usually employed,

except as the eruption may be touched by inunctions,
baths, or fumigations.

Should, however, single

papules reach too great a size, and also if they are
situated in moist regions, where they may be troubles
by the amount of discharge are highly dangerous to
other persons; or should they become painful to the

patient by the formation of fissures or ulcers, by

2nR.
heir localisation in movable parts, etc., local treat ent is called for.

Dry papules are removed by the

pplication of calomel ointment or the tincture of iodi

e

he same treatment also serves for palmar and plantar

yphilides, and for papules in callosities, or one may
apply a one-per-cent. solution of the perchloride of
ercury.

Ulcerating papules on the sole of the foot,

Which are surrounded by horny callosities and run a
ery stubborn course, require, besides prolonged foot -

aths, the shaving or scraping of

a layer of the horny

nfiltrated epithelial border, and this should be re-

seated
oecofne

if necessary until the surrounding tissues have

soft and yielding; dressings of mercurial plaste'

ill finally bring about a cure.

For papulo- crustacepus

.pots, and for exuberant papules on the face or else -

here, white precipitate or calomel ointment is useful.

apules which are complicated with fissures and ulcers .t the anus, between the toes,

ith mercurial plaster.
's the

best treatment.

etc., are best covered

For moist papules, cleanlihes
The parts should therefore be

Bathed in carbolic acid, corrosive sublimate, or other.
.

olutions, or in sterilised water, and then kept dry by

overing them with an antiseptic gauze or cotton wool;

usting them with calomel, salicylic acid, and the like
owders.

When the discharge is too profuse, sitz -bath

.f corrosive -sublimate solutions

(one -half to one per

.ent.) are to be recommended, or perhaps later a water -

=ressing may be sued; the lesions then assume a dry
orm, and should from thenceforth be treated as dry
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papules.

Papules that are already permanently organ-

ised resist milder measures, and can be removed only

by caustic, excision, or the actual cautery.
of corrosive sublimate,

anti

Lotions

dusting with calomel, or

t

application of a suitable plaster or ointment, such as
already named, are required for onychis and paronychis
In cases of ingrown nail, small pieces of antiseptic
gauze, which have been cut into a proper shape,

should

be inserted under the border of the nail which is over

grown with a suitable instrument, and the part firmly
bandaged.

Local treatment- the same as in the case

of ulcerating gummata- is required for pustular syphil

ides.

GU1,2dATA

.

It is very necessary that gummata should

have prompt and energetic treatment, or rapidly des-

tructive lesions may ensue.

The iodides should be

pushed as rapidly as possible to their full doses.

When the gummata have not undergone softening, or at
least have not opened, can sometimes be checked from
going any farther if they are painted over with tincture of iodine,

or smeared with the blue ointment.

The local injection of iodine or mercurial sometimes

have the same effect in producing involution.

Should

however, ulcers be already formed, the infiltration at
the border and at the base should be scooped out, or

thoroughly destrpyed by lunar caustic-

following

which mercurial ointment, or a weak solution of the

e
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terchloride of mercury can be applied, and iodoform
_auze fixed with a bandage.

It is

sometimes necessary

in these cases to re- cauterise the part.

Gummatous

cavities and sinuous fistulae, which extend far into
the subcutaneous tissue or between the layers of the

asciae, usually require to be scooped out with the

sharp spoon, and occasionally even drainage is needed.
In many cases nothing short of a surgical operation
will ameliorate these conditions.

Thus, a permanent

cure may sometimes be effected by extirpation and suture
or skin transplantation - in the case of gummatous neo-

plasms which have long remained unchanged in spite of

constitutional treatment, and also extensive infiltrat
tions and ulcers, for which the iodides and the mercurials

have been employed unsuccessVu33+

Cutaneous gummata

sometimes take on a lupoid tendency, especially when

o

long duration: in these cases a cure is only obtained

by the use of the sharp spoon, cauterisation with taus
tic potash, nitrate of silver,

corrosive sublimate,

ointment of pyrogallol, the Finsen a

light, etc.:

in

short, by the ordinary treatment of lupus.

Syphilitic Affections of the Mouth, Nose, and Phe ynx.
The treatment of lesions in these parts often re-

quires the exercise of very great care and caution.
All parts of the mouth should be kept scrupulouslt
clean,

and nothing should be allowed to pass the lips

that can in any way irritate the lesions.

Smoking

often causes a continuance of such, or a recurrence of
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them after they have been once removed,
ore be forbidden such patients.

and must there -

Systematic treatment,

uitable for the condition, should be pushed to the poi
.f physiological toleration.

t

Combinations óf the

iodides and the mercurials are sometimes indicated.
Silver nitrate, in solution or in pencil, is occasionally called for, in daily applications.

Gargles of

potassium chlorate, tincture of myrrh, carbolic acid,
tincture of iodine, and other antiseptics and astringThe patie

ents, are of great service in these cases.

t

should carry about with him chlorate of potash lozenge.,
and suck one or two occasionally when his mouth -wash i.

Should the syphilitic affections of the

not at hand.

nose not yield to the ordinary systematic treatment,

fumigation with calomel or cinnabar should be tried.
Good results usually follow inhalations of a mixture
of carbolic acid (1 drachm),

ammonia -water

(2

tincture of iodine

drachms), distill'od water.

(1

(1

dra hm)

ounce).,

from a wide- mouthed two -ounce bottle half filled with
cotton.

Stimulation with the pencil or

a

solution of

silver nitrate is of service when the lesions can be
Boracic acid lotion or weak solutions of

reached.

potassium permanganate, in douche form, are of great
value in cases of azaena, the parts being kept thoroughly
clean.

It

is also advisable

to wipe the nasal pass-

ages with weak solutions of silver nitrate, and then

apply the white precipitate ointment or the ointment
of the yellow oxide of mercury.

The pharyngeal cavity
Ir

be treated on the same general
principles, and
rj eneral
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according to the indications presentad from time to
time.

THE

LARYNX.
In the treatment of this part the use

of the mirror is of great importance.

The catarrh

usually readily yields to the inhalation of tannic aci
alum, or a spray of corrosive sublimate.

Certain

obstinate cases may require the galvano- cautery, under
cocaine anaesthesia, especially when the syphilitic

ulcers are prominent comolications in these parts.
Tincture of iodine, mercurial plaster, etc., make very
serviceable external applications.
THE RECTUM.
Various astringent and anodyne suppositories can be used for the relief of syphilitic lesions
of these parts, applied with the aid of the speculum.

Obstinate ulcers may have to be incised before they wi
heal.

1

Stricture of the rectum will have to be dilate

with the rubber bougie or the tip of the finger, due
care being taken that the gut be not ruptured by
accident.
THE VAGINA

&c

UTERUS.
Strict cleanliness must be ex-

ercised when the vagina and uterus are affected by
syphilis.

Ointments and solutions can be applied by

means of a rod and a pledget of cotton wool.
applications,

Mercurial

alum, carbolic acid, and other drugs can
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iso be similarly applied, a suitable speculum being

mployed.

Various astringent powders may be dusted

n the diseased parts, and antiseptic douches used as
ndicated.
THE BONES AND JOINTS.
The iodides must be administer -d

.n the fullest doses when the bones are affected.

Us1.-

rlly it is well to combine mercury by inunction in the
reatment.

If the bone lesions are superficial, a smell

quantity of mercurial ointment, either pure or reduced

with lanoline, may be gently rubbed into the part once
a day,

and a piece of mercurial plaster applied after-

wards.

Affections of the joints must be treated on

general principles.
THE EYES.
Those measures which are considered indis-

pensable in non -syphilitic affections of the eyes (and
this applies also to the ears) should be taken accord-

ing to indications when the eyes are involved in the

syphilitic process.

In every case of iritis a.solu-

tion of atropine should be dropped into the eye, in

conjunction with general mercurial treatment.

If the

inflammation is severe, blood should be drawn from the
temples, and the mercurial treatment should be energetic, and pushed even to the full physiological effec

Prompt and vigorous mercurial treatment is also r.equir d
in cases of inflammation of the chXoroid and retina.
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INTESTINES, KIDNEYS, LIVER, AND SPL!?EN.
In all case
of intestinal lesions constitutional treatment by mean

of mercury must not be neglected, as the drug has a
In the same manner a local

marked effect upon them.

action by the administration of specifics can be obtai;
ed in affections of the kidneys, as mercury is freely

eliminated by these organs.

The liver and spleen

possess a great affinity for mercury, so that their

lesions can be relieved by this metal.
THE HEART.

Mixed treatment is usually required in
cases in which the heart is syphilitic.

Strychnine,

digitalis, nitroglycerine, and the like, are also of

great service, as in other heart affections.
THE BRONCHI & LUNGS.

Inhalations of mercurial prep
arations in the form of vapour may be used in syphilit
affections of the respiratory tract.
THE NERVOUS

SYSTEI,-M

.

In syphilis of the nervous systern

the iodides must be given in increasing doses.

Calomel is specially useful to commence with.

A tent

of a grain may be given at a time for the first three

days,

and with marked effect.

The administration of

the iodide may be interrupted at intervals while a

short course of calomel is given.

A combination of

the iodides of sodium and potassium, in equal parts, is

sometimes more efficient in its action than when either
salt is given singly.

Tonics and supporting measures

are strongly indicated.

Stimulation of the paralysed

muscles by the Faradic brush must be resorted to in
order to maintain nutrition of these structures

Daily massage is also of great service, as, too, cold
sponge baths every morning, followed by brisk frictign.

TESTICULAR SYPHILIS.
Mercury should be used locally and iodides internally when the epididymis and

testicle are affected, and coitus forbidden.

Every

night the mercurial ointment may be rubbed into the
organ, and a well -fitting suspensory bandage constäntl

worn.
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CASES.

1.
A woman, aged thirty -eight years, who

had before suffered from all stages of syphilis was
presented for treatment on the fifteenth day of January, with oedema of the feet and ascites.

On examin

ation of the abdomen, there was found a remarkable en
largement of the liver and spleen.

On the right sid

there was dulness on percussion, extending from the

fourth rib to about two inches above the umbilicus;
on the left side, it appeared impossible to define the

boundaries of the spleen.

The surface of the liver

as

somewhat uneven; its margine felt hard and resistant.
The spleen extended as far forwards to the anterior

extremities of the tenth and eleventh ribs; higher up,
its dulness was continuous with that of the liver.

The appetite was normal; the bowels regular; the stoo
of a dirty -yellow colour, but free from bile -pigment;

and the urine was scanty.
a

The colour of the skin

Ta-

yellowish -gray; the nutrition was but slightly im-

paired; the menses had ceased for three months.
the shin -bones there were

Upon

syphilitic nodes, which

were painful towards night; and old cicatrices could
be seen upon the velum palati.

Diuretics and the

s

or
syrup of the iodide of iron were prescribed after syph

ilitïc lardaceous degeneration of the liver had been

diagnosed.

After some days the oedema of the lower

extremities disappeared, as did also, in a great measure, the ascites; the liver and spleen, however, un-

derwent no alteration in volume,

although for ten week,

the iodide of iron and iodide of potassium were admin-

istered with sustained regularity.

For some time the

patient's condition underwent no appreciable change;

although a circumscribed pleural effusion- but without
the ordinary subjective phenomena of such a lesion -

causing displacement of the liver and of the heart,
made its appearance in front of the right side of the
chest.

About the end of April examination of the

patient showed that the right side of the thorax was
distended; in front, therespiratory murmur was com-

pletely absent from the second rib downwards, and ther
was dulness on percussion from the same place down to
a level

with the umbilicus, and in a line with the

mamma as far as about three inches below this; pmsteri
only, vesicular breathing was audible as low as the

ninth rib.

This fissure of the liver lay immediately

behind the depression of the umbilicus, and from this
point the left lobe extended to below the cartilage
of the tenth left rib, where,

in the axillary line,

it was bounded by the stomach- as shown by the tympanitic

sound elicited on percussion there,

The heart was

pùshed upwards and to the left, and its pulsation
could be seen and felt in the fourth intercostal space,

about one and one -half inches to the left of the nipple.
On the left side of the chest, there was slight dulne

s

on percussion, and bronchial breathing, could be Bete t-

ed at the lower and back part-

the remains of a

pleuritic effusion, for which the patient had been
under treatment on a former occasion; but otherwise,
there was nothing abnormal.

The surface and

of the liver presented, as formerly,

ness and a firm consistence.

margin

slight uneven-

No depression of the

lower margine of the ornan upon a deep inspiration
was observable.

Dyspnoea was only complained of on

going upstairs or upon moving.

The general health

was but little impaired, the digestion was unaffected
and the bowels were regualrly moved, after a spontaneous diarrhoea which lasted for a fortnight,

The

use Of mineral waters vaunted for their efficacy in
liver troubles, for four weeks did not result in any

marked diminution in the size of the liver; its margin only became more flabby and soft,
possible to double it in upon itself.

so that it was

With a cer-

tain amount of regularity, epistaxis appeared every
month; and frem time to time, there appeared symptoms
of inflammation of the capsule of the liver,

which

perihepatitic condition passed away either spontaneou
1y,

or after the usual external medication.

Under

the influence of simple symptomatic treatment the con

dition of the patient remained unchanged for several
months.

By degrees, however,

the ascites increased,

and the veins of the abdominal wall, especially those
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of the right side, became enlarged to a considerable

extent.

There also appeared below the right hypoc-

hondrium, a fluctuating bulging, surrounded by the so
id substance of the liver; and a similar fluctuation

could be detected in the lower intercostal spaces.
The nature of this fluid appeared doubtful; whether

i

was serum which lay circumscribed between the liver
and the abdominal walls in the meshes of fibrous hand
`,4

resulting from oft -repeated attacks of inflammation
of the capsule of the liver, or whether it consisted
of pus from a pleuritic effusion pressing down upon

the diaphragm, or from an abscess of the liver, or,

lastly, whether it was the thin, watery contents of

hydatid cyst.

A specimen of the fluid, therefore,

was drawn off on the eighth day of June, by means of
a fine

It consisted of a very

exploratory trocar.

yellow clear serum, which deposited scarcely

a trace

of albumtbn with the usual tests, but which contained

leucine, and, so far as might be argued from its

reaction with perchloride of iron, salts of succinic
acid.

Thus the fluid might have originated from the

cysts of an ecchinoccoccus.

The patient, having

injudiciously exposed herself between the sixteenth
and twenty -first

of July,

date, oedema of the lungs,

oedema of the feet.

presented, on the latter
severe bronchitis,

and

Two mornings following, she had

shiverings, a pulse, of 130, great dyspnoes, expect-

oration of frothy fluid mixed with blood, and general
lividity; and died at noon from asphyxia.

At the
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post -mortem examination, the diaphragm on the right
side was seen to reach as high as the second rib.

Above this, there could only be seen in front a bluish

gray membrane, destitute of air, and compressing the
middle and upper lobes of the lung; the lower lobe lay
pushed away to the posterior wall of the thorax, firm
ly adherent to this and to the diaphragm.

In the lef

side of the thorax, the heart was pushed upwards and
to the left,

and had assumed a transverse position, it

apex lying in the third intercostal space.

The dia-

phragm upon this side reached nearly as high as the
fourth rib, being pushed upwards by a considerably

enlarged spleen, which had applied itself horizontally

upon the upper surface of the left lobe of the liver
and lay in contact with the blunt upper extremity of
the suspensory ligament.

The surface of the liver wa

united, at many places, to the abdominal wall and to
the diaphragm by adhesions, partly recent, and partly
of old date.
to the

spleen.

The left lobe was intimately adherent
The muscular tissue of the diaphragm

appeared of a pale -yellow colour; upon closer examination, it proved to be an advanced stage of fatty

degeneration.

The upper part of the right lobe of

the liver was made up of one cyst,

the transverse diam

eter of which was estimated at about ten and one -half
inches.

It contained thirteen pounds of a bright -

yellow, turbulent fluid, and a single large galatinous

bladder, having its inner surface covered with young
echinococci.

The fluid had undergone a great change
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in consequence of inflammation induced by the puncture
it now deposited, with the usual tests,

an abundant

quantity of albumen, which had not been present in the
specimen drawn off during life.

The surface of the

liver was uneven, its substance granular, of tenacious

consistence and of a light grayish -brown colour.

The

entire weight of the liver amounted to nineteen and
one -eighth pounds; the longitudinal diameter measured

fourteen and one -half inches; the transverse eight and
one -half; the corresponding dimensions of the left

lobe were six and four and three -quarter inches, and
the thickness of the organ amounted to seven inches.

The spleen was of firm consistence, and of a reddish-

brown colour, with a glistening surface on section;
it weighed fourteen and one -quarter ounces; its bread h

was four inches, and its length six inches.

On open

ing the skull nothing abnormal was found; the mucous

membrane of the bronchi was of a bright- yellow colour,
and covered with a bloody froth; both lungs were very

oedematous; at the lower border of the left lung, the

pleurf was thickened, and

the parenchyma was indurated

and traversed by bronchi in a state of marked enlarge
ment.
side,

With the exeeption of enlargement on the righe
the heart was found in a normal condition.

The

mucous membrane of the stomach and of the intestinal
canal was pale, and that of the latter was covered

with grayish -yellow faeces; a cicatrix, measuring one
inch, was found in the rectum.

The kidneys and

generative rogans were normal, and the same mmdo may
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be said of the other parts. of the body examined.

Case 2.
A domestic servant, a woman of twenty -eight

years of age, came under treatment on the twentieth

day of February, and died three days afterwards.

Sho

had been ill on the evening of the eighteenth, with a
attack of rigors- followed by pricking pains in the
chest, cough, and expectoration of reddish, tenacious

From expressions dropped during her nosiy

sputum,

delirium, it was suspected that she had been previous y

addicted to the excessive use of ardent spirits, and 'n

addition to this, she bore the marks of having previously been syphilitic.

On examination there was

found dulness with a consonating murmur over the uppe

portion of the right lung, both in front and behind.
Over the upper portion of the left lung there was a
somewhat muffled tympanitilac sound on percussion, and

indistinct repiratory murmur; over the lower portion
of both lungs,

the percussion note was clear and the

respiratory sounds weak.
a pulse of 120.

She had hyperpyrexia, and

The sputum was dark reddish -brown,

and very tenacious.

A mixture containing digitalis

as its principal ingredient was proscribed.

During

the night the patient became very restless; at the

same time, the upper lobe of the left lung became

infiltrated with exudation, and both lungs were
markedly oedematous- the patient dying on the twenty third at

6

a.m.

An autopsy was held on the followin,
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varying in size from a pea to a cherry.

The periton

oal coating was thickened, and marked by cicatricial

depressions.
and tenacious.

In consistence the organ was leathery
The bile had a dark appearance.

The fundus of the uterus was inclined to the left,
and adhered to the left ovary, which contained a

large corpus luteum filled with a chocolate- coloured
pulp, likewise several smaller corpora lutea- of a

yellow colour, and a few cysts filled with serum.
The left Fallopian tube was congested,

bloody mucus.

and contained

The mucous membrane of the uterus

was covered with a bloody mucus and hyperaemic.
Right avary atrophied; right Fallopian tube much

dilated, tortuous, and filled with a serous fluid.
Case 3.
A char -woman, thirty -six years old, came

under treatment on the twenty -fifth day of January,
died on the fifth day of the month following.

The

patient had previously suffered on several occasions

from the symptoms of primary and secondary syphilis,
and had gone through several courses of mercury.

Sho.

had suffered from albuminuria and anasarca several
times during the preceding two years, but always im-

proved under treatment.

When first seen on the

present occasion, she was free from oedema, and her

appearance was tolerably healthy.

For fourteen day,

she had complained of a slight cough without much

expectoration; four days previously, she had been
seized with rigors, pain in the left side, and great
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dyspnoe«

The right half of the thorax, as high as

the third rib, was dull on percussion, and yielded

no respiratory murmur; posteriorly,

close to the

spinal column, the dulness was less marked, and then=

was rough vesicular breathing with moist raies.
The liver was pressed downwards, and the heart dispi ced

towards the left.

The exudation increased with

tolerable rapidity; the dulness gradually extended a
the lower and back part, but over the apex the rim

respiratory murmur continued audible, and the sound
on percussion was clear.

The urine, which was pass :d

in moderate quantity, was so loaded with albumen,
that on boiling it became almost solid.
fever;

slight diarrhoea; no appetite.

Moderate
The use of

acetate of ammonium, Dover's powder, and warm baths,

certainly succeeded in producing abundant perspiration,

and in effecting some diminution in the amount

of albumen in the urine; but, notwithstanding, the

anaemia rapidly increased, and oedema appeared in th
legs.

From the second day of February, the symptom.

were: nausea, repeated vomiting, light, and very

watery stools,

and collapse,

from which the patient

could not be aroused, notwithstanding the adminis-

tration of stimulants of various kinds.
became white and resembled whey.

The stools

These symptoms

were followed by praecordial uneasiness, coldness of
the extremities,

almost imperceptible pulse, and,

finally, by delirium of several hours' duration -

death occurring on the morning of the ninth of
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February at eleven o'clock.
autopsy was held.

Two days afterwards,

an

Skull smooth, without elevation

or loss of substance.

Blood in the sinuses of the

dura water loosely -coagulated; cerebral membranes
injected; brain- substance firm and dry; congested

appearance of the gray matter.

The only local remains

of syphilis were a few condylomatous excrescences, th
size of oat -seeds, upon the uvula.

Larynx normal;

trache($ and bronchi moderately congested.

Left lung

loosely adherent; its parenchyma normal, but at the
lower and back part congested and somewhat oedematous.
The right side of the thorax was filled up to the top

in front with a purulent fluid; the liver was displac d

downwards, and the heart was pushed to the left beyon
the left mammary line, its apex lying beneath the fifth
rib.

The right lung was firmly connected posteriori

by old adhesions to the vertebral column, over an extant
of two inches; its parenchyma at this place contained

air at some parts, and at others was non -crepitant;
the bronchi were filled with a quantity of muco-puru-

lent secretion; the anterior portion of the lung was

everywhere condensed and of a bluish -gray colour.
The valves and muscular tissue of the heart were norm
the pericardium contained a small quantity of serum.

The mucous surface of the lesser curvature of the

stomach presented a small cicatrix, which produced a

distinct constriction between the cul -de -sac and the
pyloric portion; besides this, there was a brownish gray sub- mucous extravasationl of blood of an old dat
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The peritoneal coat of the small intestines was injecte

nd of a uniform rose -red hue; 'the mucous membrane was
also very vascular, and the solitary glands prominent;

reddish -gray fluid was found in the lower portion..
The larger vessels of the colon were injected in appear
The mesenteric glands were partly calcified,

nce.

nd the pancreas firm.
ed,

Spleen large, firm, brownish -

very waxy, and containing sago -grain bodies of a

;listening character.

Kidneys large; capsule separa-

le; the parenchyma tinged yellow, partly firm and waxy
.nd partly friable.

L`ucous membrane of the bladder

ormal; contained no urine.

The liver was everywhere

irmly adherent to the diaphragm; the left lobe was

ompletely atrophied, and lookdd as if it were blended
tith the diaphragm; on the upper part of the convex sur

ace were deep cicatrix -like depressions, enclosing

ortions of the hepatic tissue about the size of a
Walnut;

the entire parenchyma nodulatod, very firm,

listening, and reddish -brown.
.f a

The bile thick, and

mucous, almost gelatinous consistence, dark, depos

Ling a quantity of colouring-matter, but did not give
he reaction of albumen.
o the

Uterus and ovaries adherent

neighbouring organs; cysts in the Fallopian

ubes; great omcentrum adherent to the fundus uteri;

parenchyma of the uterus normal.

uteum in the right ovary.

A recent corpus

Vagina smooth; small losse

f substance with haemorrhagic margins and base in its

ining membrane.

Labia majora very callous and marked

y cicatrices and spots of pigment.

Upon the right

high were seen several white, radiating scars, which
l'
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looked as if they had been formerly the seat of chancres.

Case 4.
A syphilitic female,

turned forty -two year

of age, on the twentieth day of April came under treat

ment- two days before her death.

Her appearance was

pale and cyanotic; she had anasarca, cardiac palpitation, and hepatic pains.

A loud systolic murmur was

audible over the apex of the heart; the transverse car
disc dulness was considerably increased.

There was a

moderate amount of effusion in both pleural cavities,
and a large quantity in the peritoneum.
pale -yellow, and very albuminous.

Urine scanty

The right lobe of

the liver extended below the margin of the ribs, and

could be felt on palpitation; its margin appeared
rounded, its consistence was firm, and its surface
nodular,

and, at some places,

even lobulated.

was no dulness in the epigastrium.
ably enlarged.

There

Spleen consider-

For three weeks the patient had suffe

od from diarrhoea; for a long time her digestive power

had failed, and she had been going about in a neglecte
condition.

The dyspnoea and cyanosis rapidly increas d

and were accompanied by the expectoration of a serous
fluid;

the extremities were cold; but still unconsciou

ness remained unimpaired.

A continuous attack of

general convulsions preceded death, which occurred in
the early morning of the twenty- second day of April.

Eighteen hours after death an autopsy was held.

The

remains of old syphilitic diseases were discovered on
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the frontal bones; but there was nothing abnormal to

be seen about the brain and its membranes.

Several

pounds of fluid were drawn from the pleural sacs; the

pericardium contained ten ounces, and the peritoneum
a large quantity of yellow colour and gelatinous con-

The margins of the mitral valves thickened

sistence.

and shrivelled;

the right side of the heart hypertro-

phied and enlarged.

with pigment.

Lungs oedematous, firm, and loaded

Pallor of the gastric and intestinal

mucous membranes.

The mesenteric and inguinal glands

and infiltrated with a material of a gelatin

enlarged,

ous nature.

Spleen large, firm, and waxy.

Both

kidneys about one -third larger than normal; cortex

pale-yellow; epithelium fatty; waxiness of the vascula^
loops of the Malpighiam capsules.

The weight of the

liver was nearly fifteen pounds;' its right lobe was

remarkably enlarged and covered with cicatricial depressions, which enclosed nodules varying in size from
a hazel -nut to a hen's egg,

and,

at some places,

coars:ly

granular; the left lobe was shrivelled into a small

nodulated appendage of leathery tenacious consistence.
On section the cut surface of the organ presented
stripes of connective tissue of greater or less width,

which divided the yellow, waxy -looking parenchyma, at
one place,

islets-

into large, and, at another, into small,

imparting to the whole a consistency of re-

markable firmness.

There was considerable thickening

of the sheath of the portal vein; the blood found in

this vessel contained nearly as many white as red
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blood -corpuscles.

The blood of the hepatic veins als

abounded in white corpuscles.

The larger branches of

the portal vein were at some places narrowed and angular; the smaller twigs contained a dirty -brown blood -

clot of old date, and some of them were obliterated.

here was enlargement of the glands in the fissure of
the liver,

the same being also waxy.

About the vagin

syphilitic scars were found; but nothing of
(orifice

tote could be seen elsewhere.
Case 5.
This patient was a widow, aged fifty =two
ears, who came under treatment on the fourth day of

une, and remained so to the time of her death eight

onths afterwards.

In the earlier years of her life

he had often suffered from syphilis; the existence of
he constitutional dyscrasia being indicated by a sunke
ose,

together with frequent attacks of periosteal

roubles quickly responding to the exhibition of the
odides.

ror weeks together she has a very distressi

ough, and three months before her last illness, now

eing considered, she had an attack of profuse haemopysis.

Lower portions of both lungs normal; dulness

d consonant raies over the apex of the left lung;

uick vesicular breathing, with prolonged expiration
ver the right apex of the organ.

Diminution of the

epatic dulness; frequent pain, increased by pressure,
n the right hypochondrium.

The spleen, owing to the

xistence of ascites, could not be

flge

felt.

Appetite

roor;

tendency to looseness of the bowels; slight

yrexia; much anaemia; a moderate quantity of albumen
'n the urine;

and oedema of the extremities.

The

herapeutic indications were met in the usual way.

At

later date, the albuminuria increased, and a few pal
¡fibrinous casts could be detected in it; but the respi

tory symptoms remained unchanged; and the stools were
ale and soft.

The patient went into a state of

ollapse, and died on the third of February.

Two day

afterwards, and forty -three hours after the fatal issu
a post -mortem examination -was held.

The skull was

thick and condensed, and flat ivory -like elevations
were seen on its inner surface close to the medium line.

Dura mater opaque, and thickened along the longitudina
sinus;

firmly-r.oagulated blood in the longitudinal

si us;

arachnoid grayish -white and thickened; pia mater moder
ately congested; cerebral substance normal in vascular
ity and consistency.

Laryngeal mucous membrane pale;

that of the trachea and bronchi somewhat injected.

Thyroid gland small and congested; calcareous deposit
in some of the bronchial glands.

A small quantity

of serous fluid in both pleural cavities.

The upper

lobe of the left lung was firmly adherent, and infiltr
ed with gray tuberculous matter; and, in addition to
this, there was a recent gelatinous- looking exudation,

through which miliary tubercles were interspersed; at
the apex,

there was a cavity the size of a hen's egg

with smooth, hyperaemic walls.

The upper lobe of the

right lung was firmly adherent, and contained a mass
of
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of yellow tubercle the size of a pigeon's egg.

The

lower lobe was congested and contained recent miliary
tubercles.

Pericardium contained two ounces of clear

fluid; patches of opacity over the right centricle;

margins of mitral valves somewhat thickened; in other
respects the heart appeared to be normal.

The mucous

membrane of the stomach pale; in the small intestine,
near the ileo -colic valve, was a small, excavated,
recent ulcer, and yellow tubercle beneath the mucous
membrane; pale, pulpy, faecal matter in the colon and
caecum,

the mucous membrane of which was in appearance a

slaty -gray.

Spleen slightly enlarged, very lardaceou.,

dry, and reddish -brown; Malpighian bodies imperceptible.

Surface of kidneys slightly granular and capsule firmlr
adherent; whitish infiltrations of firm consistence in
some portions of the cortex.

lesions.

Bladder presented no

The ovaries and the Fallopian tubes were

adherent to the posterior wall of the uterus, which
was atrophied; above the orifice of the urethra a very
redl_,excrescence like a cock's comb; vaginal cioatrices.

Liver remarkably small; its right lobe completely hidden
by the tortuous curvature of the ascending colon.
Surface of the liver uneven and covered with nodules
from the size of a pea to that of a linseed; its margi
shrivelled; parenchyma nodulated and firm.

In the

convex portion of the right lobe was

the size

a cyst,

of a walnut, containing dead echinococci.

and inspissated.

Bile dark

The liver was connected to the

diaphragm and the adjoining organs by numerous bands,

s
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which were infiltrated with serum.

Case

(I.

A labourer,

thirty years of age, came under

treatment on the seventh day of April, and the next d

died in an epileptic attack.

All that could be glean :d

regarding his previous history was the fact that he
was a drunkard, and, several years before, he had had
an attack of primary syphilis.

He was seen to be suf

fering from ulcers in the pharynx, pains in the bones
of the head,

and tibia, and rmpia.

of old- standing.
as follows;

The epilepsy was

The post -mortem appearances were

At the base of the cranium, the left

clinoid process waa found to be very prominent, and
furnished with a sharp angular point, whereas the bight

clinoid process was flat, and its surface was somewhat
softened.

Elsewhere in the cranial cavity nothing

abnormal was seen.

From lateral curvature the thorax

was narrowed; the lungs were congested and oedematous.
The right side of the heart was enlarged, its muscula

tissue was pale and friable- especially on the left sie.
The abdomen contained no fluid.

The mucous membrane

of the stomach was in part recently injected and

turni

and in part, especially near the pylorus, grayish-

brown and thickened.

The coats of the small intesti o

were in some places intensely injected, and at other
places paler.

The mucous membrane in the reddened

portions was covered with a bloody fluid.

The fa,ece
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were of normal consistence and pale.

The mesenteric

veins were not enlarged to any great extent.

The

spleen was enlarged, soft, and engorged with blood.
The liver was much shortened in its long, but scarcel
in its transverse, diameter; its surface was uniformi

granular, and adhered at many places to the surroundi
organs.

On section, its surface was found to be fin ly-

granular and reddish -gray; the veins were enlarged, a d
the hepatic artery very considerably so.

The kidney

were of normal consistence; the right, large and congested, and the left, small.

No albumen was found in

the urine, which was of normal hue.

Case 7.

Patient, aged fifty -eight, a clerk, was

under treatment from the eighth to the twenty- seventh
day of February; but, five weeks before that, he had

become dropsical; and, prior to that, again, he had
suffered from respiratory troubles.

He was pale and

emaciated, and his legs were swollen as high as the
knees.

Great dyspnoes;. respirations 56; pulse 94.

The apicrs of both lungs were condensed, and the left

apex presented the signs of a cavity; there was abundant expectoration.

Cardiac sounds normal.

slight; two or three thin pale stools daily.

Appetite
There

was no hepatic dulness in the epigastrium; in the

mammary line it amounted to five and one -half inches,
and in the axillary to only four inches.
was not enlarged.

The spleen

Urine scanty, depositing much

albumen and yellow sediment.

Symptomatic treatment

was instituted without delay.

On the twentieth of

February, the oedema had reached as high as the hips;
the urine was very scanty; the diarrhoea had ceased

two days before.
5R.

Pulse 110, and small; respirations

The sputum was tenacious, and brought up on17 wi h

very great difficulty.

An expectorant mixture was

given on the twenty- fourth, when the sputum became
more copious and more easily expectorated.
times diarrhoea.

Three

Puise 116; respirations 48.

six ounces in the twenty -four hours.

Urine

The patient now

showed signs of great collapse, which gradually increa.ed

and he died on the twenty- seventh from syncope.

The

patient appears to have suffered from syphilis many
years before.

The autopsy was held twenty hours afte

death; when a depression was found on the right pariett1
bone, one and one -half inches long and one inch wido,

having the form of a flattened cone, and presenttäg
a rough,

eroded appearance; its margins were raised

and thickened.

The perieranium was normal, except

that at this part it was firmly adherent.

There was

an excavation at the corresponding part of the vitreoLs
table, about the size of

a.

sixpence, of a porous

character, with which the dura mater was firmly con-

nected by means of ragged processes penetrating into
the foramina of the bone.

The dura mater at this

place was three lines in thickness, and round about
were observed velvet -like osteophytes covering the
inner surface of the skull, but likewise intimately

united to the dura mater.

The latter in the middle
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fossa, as well as around the foramen magnum, was cov-

ered with a mould of bloody, fibrinous matter.

The

membranes and substance of the brain were in other
respects normal, except at the part corresponding to
the thickening of the dura mater, where the arachnoid

appeared white, and the pia was firmly adherent to
the somewhat atrophied cortical substance.

Upon the

uvula and in the pharynx radiating cicatrices were
On opening the chest, both lungs were seen

observed.

to be firmly adherent- the left by means of a thin

membranous exudation.

The apex of the left lung was

indurated and infiltrated with yellow tubercules; in
the apex of the right lung was a cavity the size of an

apple.

The heart and pericardium were normal.

mucous membrane of the stomach was pale.

The

The follicles

of Peyer's patches and of the solitary glands of the

ileum were infiltrated with gelatinous matter; the
presented
villi and vascular loops distinctly the waxy reaction
on the addition of iodine.

normal.

The mesenteric glands wer

The caecal and colic mucous membranes were

pale and tumid.

The kidneys were somewhat enlarged;

their cortical substance was hypertrophied,

and, at

some places,

infiltrated with a dense substance of a

waxy lustre.

Nothing abnormal was noticed in the

bladder.

An old radiating cicatrix was found on the

corona glandis.
and deformed.

The liver was seen to be enlarged
Its left lobe was very small, measurin

only one and one -half inches in its transverse diamete

whilst the right lobewas five and one -half inches

s
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road and seven inches long.
y firm

The organ was connected

adhesions to the colon and diaphragm.

The

onvex surface and the anterior margthn of the right lob
ere subdivided into rounded,

nodula(d lobules, by

eep cicatrices, intersecting one another at many

place

;

viperous fissures were also found on the under surface.

he parenchyma was, at some places, congested,

thers, of a waxy lustre, and firm.

and at

The hepatic cells

d likewise some of the vessels, presented distinctly

he red reaction of the lardaceous change with iodine,
ut in no place was the violet hue observed.
ras

The sple:n

of normal size and firm; its cut surface was dry;

he trabecular framework was increased; and glistening

eposits, giving a feeble amyloid reaction, were ob-

erved in certain situations.
Case

8.

A captain in the Navy had undergone repea
d courses of mercury,

for the cure of various secondar

yphilitic affections.

He had used the red oxide of

Zercury, corrosive sublimate, mercurial inunctions,

and

the iodide of mercury, in the most indiscriminate manne

nd without any attention to diet.

When the patient

vas presented for treatment, he was found to be suff: er-

ng from pseudo -rheumatic pains; the ulcers in the phar nx
ad healed, but an obstinate attack of gastr.o -intestin

atarrh

hr_,d

existed for many weeks, and jaundice had

likewise made its appearance, together with painful
swelling of the liver.

In the mammary line the liver
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measured eight inches, and in the sternal line five
inches.

The patient was ordered to Aix -la- Chapelle-,

where the gastro-intestinal catarrh was cured with the
chalk and opium mixture.

The jaundice disappeared,

t

liver retruned to its normal dimensions, and the rheu-

atoid pains practically disappeared-

after

sonne

week

bathing in the thermal springs, and the use of iodide
of potassium internally.

This case well represents

t

efficacy of a change of air and scene in the treatment
of old- established and obstinate syphilis.

CAse 9.
This patient was a baker, aged fifty- three
years, and came under treatment on the fourth of July.
e

was of pale cachectic habit of body, and of flabby

nuscultature.

Twenty -years before, he had suffered

from a chancre, and two years before from ulcers of th
skin, which had left glistening, white, radiating cica

trices.

Both tibiae were swollen and uneven, but wer

ree from pain.

Eight weeks before, cough had set in,

together with pains in the larynx, increased by pressu e.

Swallowing was difficult and painful; the voice was
oarse; and gradually dyspnoes set in.

The patient

ad been treated for four weeks elsewhere, but without

any benefit.

Ulcers,

covered with reddish -brown scab:

were observed in the nose.

The pains in the larynx

vere of moderate severity; there was tenderness on

ressure over the margins of the thyroid cartilage,
ut not over the traches.

Both surfaces of the
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epiglottis felt smooth; its margin was sharp.

gestion was normal.

Di-

Nothing of importance was observ-

ed in connection with the repiratory organs on auscul-

tation, though the sputum was muco- purulent, and tinge

with blood at times.

A solution of nitrate of silver

was supplied in the usual way to the larynx, and iodidof potassium prescribed in mixture.

The blood dis-

appeared from the sputum from the twenty- fourth, and
only muco- purulent masses were expectorated.

The '-

breathing, however, still continued difficult; there

was complete aphonia; the pains in the larynx gradually ceased under the use of the nitrate solution.
On the twenty- ninth, there was considerable increase
of the dyspnoes, which was not relieved by poultices

On thé morning of

and the inhalation of steam.

thirtieth, the patient was found in a cyanotic condition, breathing laboriously,
of being roused.

somnolent, and incapable

Tracheotomy was performed at six

o'clock; but although the respirations continued for
two hours,

the patient died at eight o'clock without
Et the post-mortem examina-

regaining consciousness.

tion, tthe skin over the skull was een to be hyper-

aemic posteriorly.

dark fluid blood.

The longitudinal sinus contained

There were about two ounces of

serous fluid at the base

/1

of the brain.

noid was opaque at many places.

The arach-

There was congestio

of the substance of the brain and the choroid plexus.

Two drachms of serous fluid were found in the peritar
ium;

the muscular tissue and valves of the heart were
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seen to be normal.
of the lungs.

There was considerable distension

There was considerable enlargement of

the papillae at the base of the tongue.

There was

nothing abnormal in the velum palati; the left tonsil
was somewhat enlarged; the mucous membrane of the oeso
phagus was pale;

There was a moderate amount of

atheroma in the coats of the descending aorta.

The

left lobe of the thyroid gland was somewhat enlarged.

Viewed from above, the epiglottis and glottis were not
thickened, and the aryteno- epiglottidean ligaments

were not infiltrated.

The glottis, however, was so

narrow and rigid, as not to admit the tip of the littl
finger.

The ventricles of the larynx had disappeared

and were filled with a dense mass of areolar tissue,
two lines in thickness.

Below this, ulcers were

found on both sides, with smooth margins and glistening white bases; the surrounding mucous membrane was

much congested.

Anteriorly, between the ulcers on

either side, was situated the wound resulting from the
operation; and still farther down, the necrosed plate
of the cricoid cartilage projecting through the soft

parts which had been divided.

There was lividity, so

ening, and thickening of the surrounding areolar tissu
A certain amount of injection was observed on the

tracheal mucous membrane, which was also covered with

brownish mucus.

Gelatinous matter appeared to have

infiltrated some of the bronchial glands.

Especially

at its margins was emphysema of the left lung observed

and a mass of tubercular material of old date was
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discovered in the Centre of its apex.

Emphysema was

also found in the right lung, which at its apex pre-

sented slight puckered cicatrices; the lung was
oedematous behind and below.

A small recent extrava-

sation was found in the left kidney beneath its smooth
capsule.

A patch, the size of a sixpence, of

yellowish -brown colour°, but not penetrating into the
parenchyma, was seen to be located beneath the capsule
at the apex of the right kidney.

The epit$ial cells

of the uriniferous tubules were loaded with fat; the

glomeruli were waxy in no part.

There was nothing of

note observed as regards the urinary bladder.

urine was pale, and non -albuminous.

The

The pancreas was

in a somewhat shrivelled and congested condition.

The

capsule of the spleen was thickened, and covered with

numerous cartilaginous deposits, the size of a linseed/
The organ was moderately congested, and of normal con-

sistence.

It measured in length seven inches,

in

breadth five inches, and in thickness one and one -half
inches;

and weighed twenty -two ounces.

The surface

of the liver was smooth; a yellowish -white cicatrix wa

observed upon the left lobe, which penetrated into
the parenchyma to the depth of three lines.

The

parenchyma was firm, and the cut surface, glistening
and pale- brown.

Cells in a state of waxy degeneratior

were detected everywhere in the centre of the lobules,

which were surrounded by pale fatty rims.

Here and

there were patches, where a large number of the lobules
rere

uniformly degenerated.

The right lobe of the

liver measured transversely six inches, and from before'
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ackwards seven inches; the left lobe measured four
d one -half inches transversely,

six and'one- quarter

nches from before backwards; and the thickness was
hreo inches.

hirds

The organ weighed fiftÿ -two and two -

aaila s
ids.

The bile in the gall- bladder was of a

eep -brown colour, and contained a number of black en-

arged lymphatic glands.
as tumid, and injected,

ylorus.

The gastric mucous membrane
in the neighbourhood of the

That of the ileum and caecum was normal;

nd solid brown faeces filled the large intestines.

Case 10.
A charwoman,

aged thirty -five, came under

''reatment on the sixth day of October,

in a state of

weakness and marasmus which rendered her almost unable
o

speak.

This patient, whose skin was slightly puffe

presented a complete discoloration of the integments.
he had been suffering from diarrhoea for some days;

n the lower lip was seen a deep ulcer, with perpendic-

lar edges, and near the tip of the tongue was another
lcer,

loor.

larger and

not so deep, with a grayish, sanious

She had cough rarely followed by expectoration

xtrome difficulty of breathing, resonance of the chest
n percussion, indistincy vesicular murmur, and some

ales at the base of the lungs.

The change in the voi

as very marked, but there was no dyspnoes.

The patio

n spite of great effort could scarcely make herself
ieard; swallowing was easy, but attacks of cough some-

tim

s

supervened, which appeared to result from the

e
t,
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)assage of foreign substances into the larynx,
`the

Under

influence of the protoiodide of mercury with opium,

kn d cauterisation with the acid nitrate of mercury,

great improvement was observed in the state of the
leers upon the lip and tongue, which showed a tendenci
o

Nevertheless, the weakness resulting

cicatrise.

prom the advanced state of cachexia and the difficulty
of breathing rendered the condition of the patient aiw . ys
ore alarming,

and on the fourteenth day of October sh

died of syncope.

A somewhat rough post-mortem exam-

ination was made- when the ulcers of the mouth were
seen to be in a state of cicatrisation; the epiglottis
ad entirely disappeared, and it was with difficulty
that some grayish or whitish gangrenous detritus was

discovered at the point which it had normally occupied
one of these was turned back and rested upon the anter or

surface of the pharynx.

The aryteno- epiglottidean

folds, which were partly destroyed, were not oedematou
the superior vocal cords were also partly destroyed,

the inferior were intact.

Case ll.

Whilst travelling a young man had contracted
syphilis, for which he took mercury, but in an irreg-

ular and efficient manner,

In the Autumn he was

attacked by disease of the throat, with hoarseness,
ulceration. of the velum palati, a coppery eruption on
the skin, nodes, nocturnal pains, and profuse sweating

.

His condition gradually got worse, and, in the month

August, the patient, who was confined to his bed, was

exceedingly weak and emaciated; he had frequent and
very troublesome cough, copious and purulent expectoration, and symptoms which left no doubt as to the ex-

istence of laryngeal involvement.

His chest was per-

fectly resonant, but a thick, mucous rhonchus was
plainly heard throughout both lungs.

He died from

exhaustion on the fifteenth of September, in spite of
every effort to save him.

At the autopsy

it was

seen that small ulcerations existed on the mucous

membrane lining the larynx; there was none in the
trachea, but beneath the bifurcation they appeared
afresh, becoming more and more numerous in the small

ramifications.

In the smallest divisions of the

bronchi there was a continuous series of ulcerations;
isolated ulcers had apparently run into each other.
Purulent matter filled the bronchi, and there was
slight congestion of the lower lobes of both lungs.
This case is narrated to instance the morbid determin-

ations of syphilis in the respiratory tubes.

Case 12.
A strongly constituted sempttress, aged

forty -five, on the first day of April, presented herself for the relief of her dyspnoea.

For the last

month she had experienced uneasiness and depression,
and some days previously was obliged to give up her
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employment.

She pointed to her chest as the seat of

her complaint; her short, anxious, and difficult res-

piration was performed in the upper part of the chest;
the base of the thorax was motionless,

and suggested

the idea of some obstacle to the entrance of air into
the lungs.

Percussion fully confirmed this suspicio

,

by giving a dull sound which was more marked, however,
on the left side than on the right; there was exagger1

ated resonance in the upper part of the chest.

Auscultation revealed bronchial respiration, and a mu

-

mur in relation with the dulness at the apices of the
lungs;

the breathing was peurile, exaggerated and

rapid; the pulsations 65.

There was no heat of the

skin; the tongue was pink, the face slightly congosto

;

there was no headache, the inteeligence was normal.
A month previously, this patient had for two or three
days spat a little blood; prior to that time she had

never had a chest affection; she had no expectoration,
no cough, no evening pyrexia, not any night sweats.
There was no emaciation nor any family history of

pulmonary phthisis.

For some months past, walking a d

climbing stairs had caused great discomfort and palpitation.

She had on her body traces of syphilitic

ecthyma and rupia, which gave evidence of very inveterate implication of her system.

Thirteen years

ago, while suckling a child of her own,

she had given

her breast to another child with ulcerations and mucous
patXches on the lips.

Soon ulcers appeared around

the nipple of the nurse, and a physician who saw
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her at that time affirmed that she had contracted the
disease from the child.

mercurial treatment.

She was then subjected to
The disease appeared to remain

dormant for two years and then broke out with great
intensity; there appeared mucous patches, ulcers upon
the legs, then rupia- the indelitble traces of which

were still to be seen- but there were no osteoscopic
pains,

that were not of a very painful character.

For these pains she took the iodide of potassium, whici,

though healing the ulcers, did not relieve her suffer
ing.

In the present instance she took the same drug

in combination with antispasmodics.

was very distressing in the evening.

Still dyspnoea
On the second,

the patient could not breathe except in the sitting

posture, the apices of the lungs dilated with force;
the pulsations of the heart were more violent and rap_d.

On the third,

these symptoms were still more marked;

the same treatment was continued.

On the fourth,

the oppression was very great, the face cyanotic.

At

eight otclock in the evening the patient died of asph
xia.

Thirty -six hours after death a post -mortem

examination was held; but there was nothing peculiar
to be seen about the heart,

the brain, the abdomen;

the lungs alone were the seat of the lesions which ha

caused death; the trachea was filled with a frothy
fluid, but its mucous membrane did not present any

redness or ulceration.

On making an incision poster-

iorly into the bronchial ramifications of the lower
lobes,

these were seen to be surrounded by an indur-

-
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ated mass of

bluish -gray colour, somewhat like slates

This colour was deeper on the left side than ón the
right.

This indurated mass had replaced the pulmonar

parenchyma which separates the air -tubes from each
other.

It presented great resistance to pressure;

the rest of the lung was soft to the touch,

elastic,

yielding under the finger; it was slightly reddish,
though much congested.

There was no trace of tubercle

either at the apex or at the base, or in any part of
the body.

The bronchial glands were black and indura-

ted, without any tendency to suppuration; the bronchia

filaments of the pneumogastric nerves, on each side,
entered the indurated tissue, so that they could not
be dissected.

Case 13.
A laundress, aged forty -one, gave it
as her opinion that her father had suffered from

syphilis; he was ill shortly before her birth, and she

did not doubt that he was the cause of the various
sufferings she had undergone from an early age; she

remembers that he had violent pains in one of his knee:.
Her mother was afflicted for seven years with pains in
the legs and right arm successively; she was

afterward.

seized with cholera, and finally died after having had

oedema of the lower extremities for one yearz

Of

twelve children whom her parents had, only three survived, all the others died before the age of three or

four years, but without the patient's being able to

explain what was the matter with them.

As regards

herself, she said that she could not tell if she had

suffered from convulsions from infancy, but remembers
that, from eleven to twelve years of age, she had pai

in the eyes and became almost blind; she afterwards

had affections of the throat,

and her voice became so

much changed as to be almost lost.

At fourteen,

she

was seized with deafness which partly disappeared, th

returned and persisted.

About this same period,

attempts were made to produce menstruation, but in
vain.

At eighteen,

she was taken with a slow contin

ued fever, which gradually exhausted her.

It appear

she was then advised to marry, but refused.

At

twenty -two, she had intense pains in the head, with
falling off of the hair.

After that, until she

attained her thirty-eighth year, she enjoyed tolerable health,

suffering chiefly from her stomach, and

sometimes from vertigo, but never from convulsions of
loss of consciousness.
pleurisy;

In April she was seized with

she soon resumed her work, but on the

twenty -second day of June found herself obliged to

present herself for medical treatment.

She then

complained of pains in the dorsal regions, and some
days after, bad haemoptysis.

This symptom afterward

recurred and did so at times for several months,
that she was often under treatment.

so

From February

the eighteenth to June fifteenth of the next year,

her health was pretty good, but then copious haemopty
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upervened;

she affirmed that she spat up nearly a

uart of blood in the twenty -four hours.
.he again came under treatment.
i_oor

In October

She was a woman of

development and small stature.

Her breasts were

like those of a young girl before the age of puberty;
the mons Veneris was completely void of hair, the vagi

tti

scarcely allowed of the introduction of the little finer;
the hymen scarcely existed, but there were no signs

of tearing.

Her voice was hoarse and snuffling; her

teeth were small and notches; her nose flattened towards
the base; her head almost bald; she was pale without

emaciation.

Recent haemoptysis and the vomiting of

food and medicine- cod -liver oil which she took largel
were the reasons for her seeking advice on this occasion.

She complained, further, of pain in the shoulder

ana right arm, and of oppression in the region of the
She was stone -deaf, but the Gars on examina

stomach.

tion presented no lesions.

Physical examination re-

vealed at the upper and inner part of the chest, over
an area of several inches, the existence of a dull.
Bound; in this same region and towards the axilla was

heard a soft, jerky murmur, very different to the
bronchial murmur; a little further down, this murmur

assumed

a

character; from time to time, and especially

during efforts to cough, or to take a deep inspiratio
sub -crepitant or cavernous rates were heard.

Poster

iorly, but more deeply seated, the same phenomena wer

noticed.

The left lung was everywhere intact.

The

was frequent hacking cough, with abundant and often

e
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bloody expectoration.
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The heart was healthy;

the

spleen, liver, and the kidneys did not appear to be

diseased.

There was no lack of intelligence, but it

wase easy to see that the patient had almost entirely
lost the sense of smell.

This condition had existed

for ten years, at least she said soy

She had little

appetite, and almost constant dyspepsia; fever at timos,

with exacerbations in the evenings.

The usual tonic

did not improve her condition, her appetite remained
small, and the emaciation increased; but her face,

although very pale, was full and puffy.

During the

months of November and January she underwent no Chang
for the better or the worse, the haemoptysis recurred
several times, and the patient discontinued the treat

ment in the following January.

On the ninth day of

March she again came under treatment.

It was seen that

the emaciation had increased in the-meanwhile; the

cough still continued and the expectoration was gener

ally bloody.

There existed in front, on the right

side of the chest,

a

cavernous murmur, which began to

be heard at two or three fingers' breadth below the

clavicle; the same murmur was heard behind over a

considerable extent of surface; there was dulness on

percussion at these points,` and mucous races sometime
very large.
abnormal.
ribs;

The left lung did not present anything
The liver projected beyond the edge of the

the heart was. intact.

first, increased in intensity;

The fever, moderate at
some days afterwards,

the appetite became lost, and there was diarrhoea;
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the emaciation increased.

The patient fell into a

state of marasmus, and on the twentieth day of March

died.

At the autopsy the exterior of the body showed

nothing remarkable except slight oedema of the lower
limbs.

The brain did not appear to be changed either

in form or structure; the nerves arising from it were
normal.
ous.

The left lung was intact, or merely oedemat-

In the right, however, was found an ulceration

which occupied all the three lobes; the upper and lower
lobes, however, were not invaded in their whole extent
at its apex,

the upper lobe was still somewhat crepit-

ant, but the lower down to this small lobe was indur-

ated; several cavities were found in it.

Analogous

cavities were found in the middle lobe, and in the

upper part of the lower lobe, separated from each othe
by septa which were frequently incomplete, or by fibrous bands of a greater or less extent.; the largest
of these cavities might contain a pigeon's egg;

their

walls were perfectly smooth and polished; they were
situated in the midst of a grayish tissue, which was

firm and resistant to pressure, and not easily either
broken up or tmrn.

Nowhere was the least trace of

tubercle found, and these gavities cut out of the ind rated tissue sufficiently showed, moreover, that it was
a

question of chronic pulmonary induration, and not

one of tuberculisation.

The liver,

larger than in

t

normal condition, projected beyond the false ribs; in

colour it resembled a nutmeg; numerous yellow spots,
slightly irregular, were seen on its surface, upon.

e

XHr.
a

brownish ground.

Glisson's capsule, thickened

in the vicinity of the suspensory ligament, adhered

more or less closely to the diaphragm at several points.
On the convex surface appeared deep furrows, running
in various directions, and presenting around them a

thickening of the capsule; the lips of these furrows
were united by bands of connective tissue; the same
change was again met with on the convex surface.

Fibrous bundles lined the floor of these furrows;

beneath them, the parenchyma of the liver was little
changed,

the cells were granular and atrophied; in the

rest of the liver. there was a thickening of the

fibrous web, and abundant fatty granulations in the
interior of the cells.

The spleen and thyroid gland

were somewhat indurated and enlarged.

The kidneys wore

healthy, the ovaries and uterus not more developed then
in a child of eight years.

The ovaries,

in a rudi-

mentary condition, did not contain any Graafian
Follicles; the uterus was comparatively very small,
the mons Veneris extremely smooth.

Manstruation had

never taken place, and she had apparently never had
sexual intercourse; moreover, this would have, owing
to, the

extreme narrowness of the vulva and vagina,

been almost impossible.

The reality of the syphil-

iLic affection of this patient might here be doubted;

but the information furnished by her, and that on
several occasions the premature death of most of her

brothers and sisters, the arrest of development which
she presented, the peculiar condition of her dental

system, and the falling of the hair without appreciable
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cause, as well as the characters of the lesions met

with at the post -mortem examination, are, in my opinion
so many proofs in favour of syphilitic disease; and,

moreover, in what other way could the numerous symptom

presented by this woman, from her birth until the moment of her death, be explained?

Gase 14.
This patient was a tall strong man, of fa r

complexion, and forty -two years of age, who came under
treatment on the seventeenth day of January.

The

only diseases he had formerly were gonorrhoea and a
chancre.

He did not remember to have had any symptom

upon the skin or mucous membranes.

Some years ago,

he was seized with pain in one of his eyes; examinatior
of that eye showed sufficiently that he must have

suffered from iritis, as evident traces of that affection remained; deformity of the pupil, and adhesions
to the neighbouring parts.

In the groin were fouñd

several small, isolated, hard and movable glands, but
no cicatrix or trace of buboes.

The expression of th

man was dull and fixed, the sight weak, the speech embarrassed and slow; his walk unsteady and difficult;
he could not remain

1onr,

in an upright position; his

lower extremities were feeble and oedematous, but the

urine did not contain any albumen.

The right tibia w

the seat of an exostosis; the skin was smooth, pale,

and thin.

There was slight cough, with little or no

expectoration, dulness on percussion two fingers'

s
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scapula
breadth beneath the spine of the left capsula, absence
of vesicular murmur, and a slight blowing sound in the

same neighbourhood; there were resonance and normal

respiration on the other side.

The heart acted regu-

larly and did not appear changed; the liver and spleen

were normal.

The appetite was small; there had been

emaciation for some time, and his strength failed fro
day to day.

There was no fever.

After a few days

of symptomatic treatment the embarrassment in his

speech appeared to diminish as well as the weakness
of his memory and intellectual faculties, he reasoned

and answered questions more clearly.

Ten days after,

he had diarrhoea, a white tongue, anorexia, and slight

fever.

The diarrhoea ceased upon the exhibition of

opium and careful dieting, but the oedema of the lower
extremities increased and reached the abdomen.

To-

wards the end of February, the patient complained of
more oppression; he coughed frequently; and had
purulent expectoration streaked with blood, very

analogous to that of phthisis; his breath was stinking and repulsive, there were large mucous raies in
the posterior part of the left lung, coñmìencing from
the spine of the scapula

,

a

murmur not well marked,

slight dulness on percussion, and want of elasticity.
The existence of these signs towards the middle and

lower part of a lung, and the concomitance of evident
syphilitic manifestations, gave rise to the supposition that it might be a syphilitic affection of the
lung.

Unfortunately, the wasting of the patient and
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the advanced state of the cachexia in which he was,

rendered impossible any specific treatment.
pression,

The op-

the cough, and the expectoration continued;
vcJL

pyrexia was evening exacerbations supervened, the wast
ing rapidly progressed, and on the fifteenth day of

March the patient died.

Forty -eight hours after

death the autopsy was held.

The abdominal walls were

slightly greenish; there was oedema of the lower extremities, scrotum, and walls of the abdomen

.

The

peritoneal cavity contained a little serum; and the
right tibia presented a slight degree of peril tosis.

There was very little hair upon the head, the cranium

was normal, the meninges intact, the brain soft in
places, there were brownish or yellow granulations

in the course of the vessels of the gray substance,
and also some granular bodies.

On the left side,

the iris was covered with a whitish exudation and

adhered to the crystalline lens, the pupil was deform d,
there were exudative and pigmentary choroiditis, and
in the course of the retinal vessels some granulation-.

There were adhesions between the right lung and the
wall of the chest and oedema at the base of that orgy
which was otherwise healthy.

The lower lobe of the

left lung adhered closely, by means of thick false

membrane, to the thorax and diaphragm.

Two small

softened tumours were found at the point of adhesion
to the diaphragm.

tent,

On section through its whole ex-

this lobe, which was remarkably indurated, pre-

sented three large sinuous cavities filled with a whi

290.

granular or osseous matter; hollowed out of the parenchyma of the lung,

these cavities were lined with

layer of pultaceous matter, which did not differ from
their caseous contents.

In the vicinity of these

ceivfities the tissue of the ling was extremely hard;
it presented, when

cut, a smooth, grayish,

marbled

surface, resistant like indiarubber, and impenetrable

by the finger; the bronchi terminating in these cavities

had their mucous membrane thickened, wrinkled, red,
and .granular.

The upper lobe was not chañged, but

merely oedematous, and did not present the least trac
Some of the bronchial glands were indu

of tubercle.

ated, blackish, and smooth on section.

Nothing ab-

normal was found in connection with the heart.

No

lesion was found in the liver; the kidneys presented
on their surface, some cicatrical furrows, but were

otherwise healthy.

The two layers of the tunica vag

inalis adhered to each other; there was thickening in

patches of the tunica albuginea; the substance of the

testicles was yellowish and atrophied.
and thyroid body was enlarged.

The spleen

Some of the periton-

eal glands were larger and softer than normal; on sec

tion a pinkish or yellowish colour was observed.

Case 15.
A vigourously constituted man, aged forty

was the subject of ulcers,
palati,

situated upon the velum

and of syphilitic os

;

he had osteocopic

pains in the head and limbs, vertigo, weakness of the
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limbs, and deafness on the right side.

He was after-

wards seized with violent epileptiform convulsions, hiS
fever increased, and he developed coma from which he
At the autopsy it was seen that the membranes

died..

covering the right hemisphere were lardaceous, and ad-

herent to each other and to the brain, chiefly towards
the base.

In the middle fossa, on the right side,

there existed a tumour the size of a pigeon's egg,

closely adherent to the bone, lardaceous, evidently

formed of plastic lymph, and analogous, in all respects,

to a gummy tumour;

the brain was softened at

all the points where adhesions existed; there were no

apoplectic clots; denudation and wrinkling were observed upon the portion of the brain on which the

tumour rested.
Gase

16.

A female domestic servant, aged forty,

unmarried, pale and puffy -looking, was brought for

treatmnnt on the fifteenth day of March.

She had had

for the last five months pains in the- head with vertig
and a partial loss of strength.

An epileptic attack

appeared four days after coming under notice.

She ha

two attacks on the fourteenth of April, the last the

weaker, and in which, despite the loss of speech, con -1

sciousness remained intact.

There were lassitude,

frequent cephalalgia, and puffiness of the face from
thenceforth.
of April;

Shé had another attack on the eighteent`

these attacks were repeated on July the nine-

tpenth and .twenty -ninth and_ on the ,fourth of August:

nnn
a_
.:

On the fifteenth oedema reappeared.

On the third and

tenth of September, she had loss of consciousness with1
She was ordered diuretics which re-

out convulsions.

duced the oedema.
melancholy;

In October the patient became

she had fits of oppression, crying, buzzin

in the ears,

and'heaviness of the head.

In February

following the oedema was more considerable; the specif

gravity of the urine was increased; this fluid contain
ed fine fibrinous cylinders, numerous blood -corpuscles

and a large quantity of albumen.

The exhibition of

cathartics was without effect; the dropsy increased
and ascites supervened.

There were no more convulsiv

attacks until the third of April.

After an attack which

took place on that day, she had heaviness of the head
sopor,

involuntary stools, a small and frequent pulse,

and erysipelas of the left leg, which had for its

starting -point an excoriation of the skin.
fifth, two epileptic attacks
the next day.

On the

occurred, and she died

At the autopsy it was found that the

dura mater was closely adherent to the cranium on the
left side.

On separating it, there was seen to exis

a firm layer of exudation,

of a yellowish -white colou

situated between the bone and that membrane, to which
it adhered.

The internal

spoigy and without polish.

surface of the cranium was

The frontal bone was

thickened and sinuous on the left side.

On the ex-

ternal surface of the right parietal bone there was a

depression as large as a five -shilling piece, ill defined, with osteophysis at its edges.

The dura
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mater adhered to the pia mater at this point, sometime

.

by cellular tissue with small areclae, sometimes by
a callous exudation, and, at three different points,

by solid, elastic, dry, and yellow masses, which pene-

trated between the convultions from which they were in
part inseparable.

The medullary substance corres-

ponding to these masses was injected and partially
softened.

There was no change elsewhere in the

nerve -substance, and a small quantity only of serum in
There was no cicatrix on the pharynx

the vent ±icles.

or velum palati, but a firm, transparent tunefaction

on the external surface of the epiglottis, and on its

middle portion a dirty red protuberance which showed,
on section, a yellowish and solid deposit, in thickness
one line.

The aryteno -epiglottidean ligument was

slightly oedematous, the larynx healthy.
large quantity of fluid in the pleurae.

There was

.

The lower

lobos of the lungs were slightly compressed, and
these organs were soft and infiltrated.

The heart w.s

small and dotted with red points; there were bloody

striae upon the posterior surface-of the left ventric e.

There was pinkish serum in the peritoneal cavity, and
the liver adhered to the diaphraghm by means of bands
of fibrous tissue.

On the surface of that organ wert

numerous depressions, due to

a

callous tissue which

extended from the serous membrane into the substance
of the liver.

There were granulations of a cirrhose

nature, but no gummy deposits.

somewhat hypertrophied,

The kidneys were

the cortical substance was
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tumefied, and of a yellowish -red colour; on section,
this

gt?t

substance was injected and soft.

were adhesions

There

of the genital organs to each other;

t

Fallopian tubes were distended with a watery fluid, th
.os

uteri was the size of a pin -head.

The external

genitals were much as normal, and so were the tibiae.

During the last few days of the patient's life, it was
ascertained that she had belonged to the class of
prostitutes,

and;

that she had been in an hospital

formerly for a primary ulcer of the posterior commissure, and for secondary symptoms later on.

Case

17.

During the period of several years this
patient, a merchant aged thirty -three years, had been

treated for frequent relapses of secondary syphilis
a mild character.

ofi

Believing himself cured, he married

and became the father of a healthy child.

In Parch,

he was seized with cephalalgia, nausea, and vomiting,

which symptoms were at first intermittent and after.

wards continuous.

The cephalalgia, bearable when he

was at rest, was increased considerably by motion.
The vomiting came on specially when the patient got
up.

There was abnormal acuteness of hearing,

the

patient starting at the least sound, and photophobia.
The appetite was diminished.

All the patient's food

came back, his abdomen was retracted, he had a slow
pulse, his intelligence remained perfect, he had pain

when the skull was pressed, but neither convulsions
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nor paralysis were encountered.
ly became

The patient gradual

-1

worse, and died on the fifteenth of April,

in spite of iodide of potassium and other specially

indicated drugs.

After death, it was seen that the

body was emaciated, the dura mater bloody and tense,
the brain firm and turgid, the lateral ventricles dis-

tended by a transparent liquid, and the ependyrna thic
ened.

The cerebellum adhered to the right side of

the base of the skull,

and, at the sanie point,

the

dura Eater and the pia mater were joined together by
a

solid, transparent exudation, having at its centre

a

hard and yellowish nucleus.

The trochlear nerve

traversed the exudation, but its structure was not
changed, any more than that of the other nerves.

Th

(.

basilar artery, which was somewhat drawn to the right
was not the seat of any lesion.

The brain was healt

The velum palati was in a normal condition.

y

The lun;,s

were infiltrated; there were adhesions of the pleura
on the right side, with red hepatisation,
left side congestion.

and on the

.There were milky patches on

the surface of the heart.

The left lobe of the live]

was atrophied and shrunken; there

exis;#sed

face several funnel- shaped depressions.

on its surOn the uppe

and lower surfaces of the right lobe were found sever

1

yellowish and irregular 7.ummy deposits, which penetrated into the substance of the

or. gan.

The spleen

as

soft, the kidneys were injected, but otherwise healthy.

The mucous membrane of the stomach was of a greenish -

yellow colour, thickened, and

a

little softened.

n., ;) Fi .

The inguinal glands were neither hard nor enlarged,

but an indistinct cicatrix was found on the surface of
the gland penis.

Case

18.

A married woman, aged sixty, was present
ed for treatment on the fifteenth day of December.

She was of good constitution and middle height, her

skin was dry and yellowish, she had cachexia.
of ecthyma,

Pustulas

arranged in a circle, and ulcerations,

were seen on the skin, in the neighbourhood of the
right shoulder.
of the same side.

There was an exostosis on the tibia
The patient, on being questioned

regarding her antecedents, admitted that she had had
venereal disease.

It was observed that her look was

strange and stupid and her answers incoherent; moreover,

she had not the full use of her limbs,

and fre-

quently let objects fall which were in her hands; she
could sew with difficulty only, on account of the

trembling of the fingers.

Under the influence of an

antisyphilitic treatment, the various phenomena under
went a very noticeable change for the better; but

being worried by certain relatives, on the twenty eighth of December, she fell into a kind of coma, and
.

was seized with convulsive attacks and died three day
afterwards.

At the post -mortem examination, the

pustules of ecthyma were found healed in a great measire.
The cranium was intact, and the meninges were healthy

some _ól

the antcil©rr, convólixtio_zs ói'

appéärèd
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firmer than natural and a little atrophied; the hemispheres did not present anything special.

The pons

Varolii was the seat of a softening which occupied
about one -half of its superior and anterior portion;
at this point the nerve- substance, less firm than

usual,

encriached with its injection and colour upon

the neighbouring parts; it was traversed. by numerous

vessels, and was of a reddish tint; the nerves themselves were friable, broken, granular,

and very abun-

dant round or oval nuclei were found in their interva

s.

Everywhere the internal membrane of the ventricles
was covered with small prominent points, which gave
the appearance of the tongue of a cat; it was thicken: d,

and contained numerous amyloid corpuscles; and one of
the thalami these same bodies.

A small cylinder,

the size of a knitting- needle, was formed by the open
dy_ua in the

centre of the cord; it was composed of

conjunctive substance and of numerous amyloid corpuscles, some of which turned blue on the addition of

tincture of iodine.

The medullary bundles were more

firm in their upper portion than in the normal stato.
The cerebral arteries were intact and the trunk of th

basilar free.

The liver was fatty and had cicatrice

upon its surface; the spleen and thyroid body were
enlarged; but the other organs were much as usual.

Case 10.

On the twenty- fourth day of July,

this

patient, a woman of forty -five years of age, was
ed for treatment.

She denied having had any

.

pr.

esént-
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syphilitic antecedent, and related that ten years
before she had been seized with violent pains in the
right side of the body,

right leg.

and more particularly in the

These pains, which appeared to have

followed the course ofthe sciatic and crural nerves,
were not continuous; they were sometimes felt during
the day, but frequently at night,

together with a

violent pain at the base of the skull; there was als.
insomnia.
five years.

This state of things continued for about

During that time the patient was treat :d

by several physicians, who exhausted the remedies
usually employed for the cure of neuralgia.

One of

them applied the cautery to her thighs, the cicatric

s

of which are still visible, and show her to have bee'

indeed the subject of obstinate neuralgia.

His sue

cessor was led to have recourse to the use of the
iodide of potassium.

The patient had not taken it

for more than a week when the pains disappeared, and
sleep returned to such an extent that she slept
almost continuously,

even during the visits of the

physician and of strangers.
be continued long,

The treatment could no

so that the patient left it off;

but, since then, fresh pains appeared almost every

month, which always yielded to the use of the iodide
of potassium: the patient says that the very day aft r
she began to take the medicine they vanished.

Ex-

amined, on the thirty -first of July, the patient was

seen to have a dry o scaly skin; difficulty in speaking, dating from the end of January,

stupid expression
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of the face, frequent weeping, weakness of memory, bu

intellect still clear; loss of muscular power on the
right side, with difficulty of raising the limbs and

carrying out the usual movements with them.

bility was intact.

Sensi-

She had caphalalgia, insomnia an

giddiness, but all the senses were perfect.

She was

prescribed twenty -two and a half grains of iodide of
potassium in the twenty -four hours.

On this she was

kept for seven days, and the symptoms disappeared in

great measure; copious diarrhoea having supervened,

became necessary to discontinue the use of the remedy

sue

Three weeks after, complete hemiplegia of the left

supervened in a few days.

The sphincters were para-

lysed, and there was almost constant weeping.

The

patient scarcely answered to questions; at every word

which was addressed to her, she began to weep and to

utter cries, accompanied byvery characteristic contortions, indicative of softening of the brain.

She

complained of intense pain with nocturnal exacerbations, localised at the back of the head, on the rig t
side;

she had insomnia, vertigo, and debility.

Lyin

almost continuously upon her back, without strength
and without will, she presented all the symptoms of

advanced cachexia.

On the eighth of September, the

attempt was made to administer the syrup of the iodise
of iron,

and under the influence of this medicine,,

continued for five days, the diarrhoea ceased and
the patient ,felt better in every way.

On the fif-

teenth of September, the iodide of potassium was re-
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sumed, to the extent of fifteen grains daily;

some

days later, the dose was increased to twenty -two

grains and a half, then to thirty -five and forty -five

with the addition of a little morphia.

The patient

bore this treatment, the appetite returned, and there

was a speedy disappearance of the paralytic symptoms.
On the twenty -third day of the same month, she could
raise her arm to her head and move the leg more readi Y;
the tendency to weep no longer existed;

the pain in

t

e

head, the insomnia, and the vertigo had almost entire Y

disappeared; and during the following days the improv

ment continued.

The iodide of potassium was, on the

first of October, given to the extent of fifteen grai
daily, and on the tenth,
At that period,

it was suppressed altogether

the patient still súffered from goner 1

weakness, a little more marked on the left side, neve
the less, she could get up and walk about the room,

but not, however, without some falls.
there was loss of consciousness.
of October,

Some days aft

About the eighth

she again complained of pain in the occip

giddiness, and insomnia; the tendency to cry reappeared.

On the twentieth, iodide of potassium was

again given to the extent of fifteen grains.
thirtieth, there was a decided improvement.

On the
The

treatment was not continued beyond the month of Decem
ber, and the weakness in the limbs and the headache

soon returned.

The muscular weakness increased,

chiefly in the lower extremities, which became almost

completely paralysed; the stools and urine were passel

3nß_.

involuntarily; sensibility became _lessened, the least

movement provoking laughing or tears; she had frequent
headache; her memory was in great measure lost, and
she spoke with difficulty.

She was able, however,

to

recognise those about her up to the time of her death.
The cachexia became more and more marked; the skin was

yellowish and earthy- looking; there supervened oedema
and profuse diarrhoea which, together with the debilitation, contributed to her death, which took place on
the eighteenth day of September.

Thirty -six hours

after death the body was examined.

The walls of the

abdomen and part of the trunk were of a Ireen_ish
colour; there was no rigor mortis.

The lower extrem-

ities were very oedematous; there was no trace of

cicatrices upon the body, but upon the nails were seen
prominent longitudinal furrows.

The hair was abundan t,

and the hairy scalp easily separated; the commissure
of the lips was drawn slightly to one side; the bones

of the cranium were hypertrophied,

their thickness

being more than doubled; they split under the hammer,
but only on the application of considerable force.

A

limpid and abundant serum escaped as soon as the

cranium was removed; the veins of the meninges were
dilated and gorged with black blood.

Some milky

patches of slight extent were observed on the surface
of the ara,chnoid on the left side;

the dura mater on

the right side was dotted with blodd and lined to a

small extent with

exudation.

a

very thin and transparent membran

The crrebrai substance was everywhere
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softer than natural, the cortical substance somewhat.

yellowish.

The lateral ventricles were dilated and

contained a turbid fluid, this same fluid was met with
again in the fifth ventricle.

The fourth ventricle

was comparatively less dilated than the preceding;
there were no granulatings on the inner surface of
this ventrirle, but

a
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(ti-ie

ie/W
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The gray substance of the brain

of the encephalon.
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appeared intact, except as rer-ras colour.
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formed almost exclusively of mollecular and fatty
granulations and also of granular globules; nowhere
did any trace of haematin exist.

In several parts of

both the gray and white substances were seen collections of fatty granules.
the course of the vessels.

These were most numerous in
Some of the convolutions

of the cerebellum were of a yellow colour and somewha
soft.

The pituitary body was large, firm, and yello

ish; there was no change at the origins of the crania

nerves..

There was abundance of serum in the verte-

bral canal; and there were hyperostoses found on some
of the lumbar vertebrae.

examined.

The spinal cord .was not

In the pleurae was found some turbid flui

there were membranous adhesions between the lungs and

thoracic parietes.

The apices were healthy;

some

lobules in the enterior part of the base of the right
lung were indurated, and the corresponding bronchi we

dilated.

Some fibrous and plastic tissue could be

distinguished in this locality.
and flabby.

.e

The heart was soft

The liver was small and slightly

granular on its surface; there weree some milky pate es
in the vicinity of Glisson's capsule, and multiple
cica.tricial furrows on the surface of the organ.

Few in number on the right lobe, excepth towards its
lower edge, the cicatrices were much more abundant
on the lesser lobe, and especially in the neighbour-

hood of the suspensory ligament; they ran in

a

hori-

zontal or vertical direction, and formed furrows of

greater or less depth, the edges of which were
slightly united by means of cellular bands.

Tho
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parenchyma of the liver was slightly resistant when
cut into, and creaked under the knife; the fibrous tissue

appeared to be more abundant than normal in it; fatty
granulations were seen in a large number of the hepat'
cells.

The spleen also creaked under the knife; it

was enlarged, firm, and resistant.
glands

-

The prevertebral

were for the most part increased in volume;

on section they presented a whitish colour' and moduli.
There_ was found hypertrophy of the

ary consistence.

thyroid body.

The kidneys were enlarged; the

fibrous covering was opaque and difficult to remove.
The mxternal surface of the organ was granular, or

rather studded with a large number of small depressio

which rendered it very uneven.

s,

On section, the

cortical substance presented a marked yellowish tint;
the tabular portion was brownish.

Some of the lal-

pighian corpuscles were enlarged, others smaller and

circumscribed by

a

web of thickened conjunctive tics

in the interior of the canaliculi existed destroyed

epitheli cells and numerous granulations.

The mucous

membrane of the bladder was brownish and thickened;
the Fallopian tubes were adherent to the uterus.

The ovaries were atrophied and fibrous; their covering was whitish,
touch..

thickened, and resistant to the

There was nothing abnormal observed in con-

nection with the stomach and intestines; nor in the
veins of the extremities, the cerebral sinuses, and
the pulmonary artery.

The aorta was the seat of

some yellow patches in the neighbourhood of its

upper curvature; the left internal carotid artery was

;
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partly obliterated near the cavernous sinus, by a membrane which terminated in a point and adhered closely
This membrane, which was

to the wall of the vessel.

formed of nuclei and cells of conjunctive tissue more
or less changed, presented at some points a rusty color r,

due to the presence of numerous grains of haema.tin and

crystals of haematoidin.

The walls of the artery wer

not athermmatous at this point.

In the right carotid

was a coagulum which, adherent at both ends, obstructs

only a small part of the calibre of the vessel.
Fibrine, nuclei, and cells of conjunctive tissue made

up its structure.
Case 20.
A woman of healthy appearance sought medi-

cal advice for neuralgic attacks and baldness.

This

woman, who believed that her husband had had syphilis,

did not pretend that she herself was quite free from
any symptoms connected with that disease.

She had ha ti

four children, of whom one died at seven, another at
three, and a third at two years of age; she had had

four miscarriages,

three at seven months and a half,

and the fourth at two months.
eras

The only child left

twelve years old, and did not look more than six

or eight at most.

His head was extremely small, and

already the bones of the cranium appeared firmly uniteld.
This child walked when led, and

vrac

deprived of intelligence and memory.

almost completely
He did not

speak, and it was with difficulty that he could be
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made to

aloud.

courant

He could not put oat his tongue

although that organ was as mobile as usual.

He was

obstinate, hhd contracted habits of masturbation, and

from two years of age had had epileptiform attacks.
The organs of sight and hearing were intact,

rather large and flattened.

the nose

The two first incisors

were notched and studded with depressions, the two
other incisors and canines scarcely protruded from
their sockets.
of the teeth.

There was true arrest of the developm nt
A fistulous opening and necrosia,

of

several months' standing, could be seen on the upper
part of the tibia.
Case 21.

This patient had lost her father from

disease of the chest,

and her mother from cancer of th

stomach,

and appeared for treatment in the month of

March.

She was now twenty -five years of age, and had

been healthy until her marriage at sixteen; she perceived, about a month afterwards, some pimples upon'
the genital organs, which were followed in due course

by roseola and angina, for which she took the usual
remedies.

She had a miscarriage at six months.

A

second pregnancy took place, and she was delivered at
nine months of a child now living.

This child, which

was very thin when born, could not be suckled by its
,

mother.

It does not appear to have presented, during

the first years of its life,

any cutaneous eruption.

Later on, it had measles and a hard tumour in the neck,

307

.

which terminated in suppuration.

At present ten years

old, he has for two years had kerato- conjunctivitis,

which very notably interferes with vision.

The corno

As opaque at several points and also ulcerated.

The

eyelids, glued together at both angles, leave an opening which permits of seeing, at most,

cornea.

the field of the

The incisor teeth are bicuspid, large, and

short, with transverse striae.

The head is small, th

child is irascible, and his general development very
The mother became pregnant a third time,

complete.

and was delivered of a female child at seven months

Now nine years old and healthy, she has

and a half.

the teeth bifid and separated, and the nose flattened

There have been three fresh pregnancirs

at its base.

since then, of which two were at the full term.

children died in two days.
minated at six months.

The

The third pregnancy ter -

In spite of treatment,

syphil

itic tubercles showed themselves in the mother in the

course of the last pregnancy.
Case

22..

A nursing mother, free from all venereal

disease, was suckling a healthy child, when she had

connection with her husband, who had contracted
syphilis a month before.

Six weeks later, confluent

spots appeared upon the body of the child,

and the

same pilots upon the body of the mother, accompanied
also, in her case, by headache.

The nipples and the

mouth were healthy; the child had neither enlarged gla ds,
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sores, nor cicatrices.

.

The mother entrusted her child

to a young, fresh- looking nurse, who lost her hair and

was covered with pimples on the arms and hands.

But

the nipple, nnhich was submitted to careful examination

did not present any lesion.

Two months later, this

nurse was sent away, and, fifteen or twenty days later,
the child had six moist papules about the anus, which

were found to be mucous patches; it had, further,
spots upon the body, but no glandular enlargements in
the groins or neck,

and no ulcerations of cicatrix

of the mouth.

Case 23.
A woman contracted an ulcerated chancre

on the breast from having suckle?# her neighbour's
child, which has syphilitic lesions of the mouth.

This woman continued to suckle her own child under

these circumstances.

In the latter was observed,

a little to the right of the

tip of the tongue an

opaline papule scarcely raised at all, which rapidly

increased in size and formed, at the end of four days,
a

small patch of the size of a lentil, harder than

the tissue of the tongue, painless, with correspond-

ing swelling of two submaxillary glands.

During its

existence the papule never became ulcerated;and there
.finally

remained a small livied spot.

Case 24.
A woman

contracted syphilis from her

child, which had been suckled four or five times by a
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eighbour affected with ulceration of the nipple from

having nursed another infant.

Three weeks after, this

eighbour presented two ulcers at

the.

angles of the

ips, and a purulent sanguineous discharge from the
ose;. also

ulcerated mucous papules in the fold of the

eck, and upon the buttocks.

xisted when

the.

These symptoms still

child came with its mother for treat -

The latter was not then infected; the breasts,

lent.

xillae, and vulva were all healthy.
o

suckle her child.

She continued

Four days after being. seen,

she

resented at the outer side of the areola of the left
react, a reddish spot slightly elevated, of the size
lentil, dry, painless, and without induration.
he following days,

oi"

On

this spot became gradually raised,

nd was accompanied by induration of four corresponding
Exillar.y glands.

Sixteen days after the first manifes a-

ion of the papules on the breast, her child was cured
f the lesions of the mouth,

and the papule itself was

eginning to throw off its crust.

Under the detached

cales of the epidermis was seen a prominence of the si
.

f a small pea,

soft, red, and free from ulceration.

-fter cauterisation with nitrate of silver, this small

Swelling disappeared.
Case 25.

Under the circumstances very similar to thos o
o

the preceding case,

a young woman,

aged twenty-five,

sAw appear on the outer part of the areola a small red
spot,

such as is observed in measles.

In five days,
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this.spot increased to double the size, and began to be
raised; some of the glands in the corresponding axilla

then became affected, and soon presented all the

phenomena of ordinary bubo.

The mammary papule soon

attained the size of a lentil, and assumed a

drink -red

colour, but it always remained dry and perfectly intac

Papular syphilides and other secondary symptoms supervened in the usual way; and the ordinary antisyphiliti
¡medication had the expected remedial effect.

