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BLOOD AND BLOOD-PRESSURE 1IN RELATION TO THE
ETIOLOGY, PROPHYLAXIS, TREATMENT AND CURE OF

PULMONARY TUBEROULOSIS; ALS SUGGESTED COINCIDENT

OR ALTERNATIVE THERAPEUTIC MEASRUES.

PREAMBLE.
The line of thought follcwed in this thesis was sug-
gested by the observation and study of a tuberculous
family, details of which will be considered under the
appropriate section.
Although I do see occasional cases of pneumonokonios-
is ( miner's phthisis) here, true pulmonary tuber-
culogis is rare, and I have the greatest difficulty
in persuading the natives to come into hospital un-
less they are acutely ill, as they wish to get back
to their homes to attend to their cattle or lands.
In consequence, I have not the opportunity for clin-
ical trial of the method herein advocated, and must
therefore confine myself mostly to theoretical dis-~

cussions and the drawing of logical conclusions.
Tuberculosis is generally regarded as a general sys-

temic disease, and, by many authorities, as primarily
- involving the lymphatic system, from whence it may
spread to bones, lungs, or to any organ, but it is
when the lungs become the chief seat of the disease,
that the real danger to life arises, in that it
gradually deprives the patient of wvital organs, name-
ly the lungs, so that he would be bound ultimately

to die from want of them, if his life were not

brought to an untimely end by one of the natural
terminations of the disease, such as haemorrhage or

toxaemic intoxication.
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Up to a certain point, the disease as it affects the
lungs, appears, as 1t progresses, to run a more and
more chronic course, presumably owing to Nature's
protective and repvarative efforts; and, but for the
inevitable spread of the disease throughout the
lungs, this reparative process would undoubtedly
effect a curs; no less than it does when the disease
manifests itself in such structures as bone or
lymphatic glands, aided merely by more or less con-
servative treatment. |

The pulmonaryv form of the disease is much the
commonsst clinically, and the csuse of, by far the
greatest amount of morbidity — and highest mortal-
ity — amongst the human race.

If tuberculosis of the lungs could be regarded as of
no more serious moment than that of other structures,
much would have been attained. This, at least, T
venture to believe, is within the realms of

possibility.

HYPOTHESES.
The development of pulmonary tuberculosis in man, is

"anaemia”

made possible solely in consequsnce of
( in the sense of a deficient supply, either of
whole blood, or blood eslements ) — natural or
acguired — of the lungs.

If this "pulmonary anaemia" be prevented, or, if
alrsady existing, cured, tuberculosis of the organ
will not ensue.

An established tuberculosis of the lungs — at least
in the early stages — can be cured; and greatly
improved in practicelly any stage, by the efficient

treatment of the pre-existing "pulmonary anaemia."
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EVIDENCE ADDUCED IN SUPPORT OF HYPOTHESES.

(A) Etiological Considerations.
1. Normal Blood Supply of the Lung Apices.— The
apices of the lungs, especially the right apex, have
normally a relgtively poor blood supply, and it is
common knowledge that pulmonary tuberculosis general-
ly begins in one of the apices of the lungs, and in a
ma jority of cases, in the right apex. This fact is
very suggestive, and is best explained by the afore-
mentioned deficient blood supply. It is well recog-
niged that any injured or devitalised tissue is mnore
liable to be attacked by the tubercle bacillus: and
any organ or tissue with a deficient blood supply is,
potentially, devitalised, and therefore more likely
to offer a favourable nidus for the bacillus.
2. Normal Slowing of Blood Stream in Lung @apillar-
ies.— All the lymph in the body is ultimately poured
into the venous blood, with which it goes to the
lungs. When in the small capillaries of the lungs,
the blood siream undergoes a normal slowing, which
naturally fawvours the deposition cof any tubercle
bacilli which happen to be in the blood, which may
have been carried from any lymph gland in the body, —
cervical, bronchial, peritoneal etc.— and thersfore
from any organ or tissue in the body. It can there-
fore be easily understood that an exaggerated retard-
ation of the blood stream, such as occurs in cases of
lowered vascular tone, will make the deposition of
the bacilli more probable; whereas an acceleration
will make it less likely, and so allow the blood
elements sufficient time to deal effectively with the
offending organism,
3. Anaemia: Its Relationship to Pulmonary Tuber-
culosis.—— Anaemia occurs in practically all cases of
pulmonary tuberculosis, and is generally said to be

secondary in type, with a low colour index. CGranted,
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secondary anaemia does occur in consequence of the
toxaemia, but there is also a primery anaemia of the
aforementioned description — deficient quality or
quantity of blood — in the normal apex, prior to
the cnset of tuberculcsis, so that the secondary
anaemia completes a vicious circle: and, incidental-
ly, should for that reason, be all the more
energetically treated.

4, Low Blood Pressuretits Relationship to Pulmonary
Tuberculosis.— The great majority of patients
suffering from pulmonary tuberculosis, have a low
blood pressure, which is also gererally supposed to
be secondary to the disease. While there may be some
lowering of blcod pressure in consequence of the
tuberculosis, I believe that in most, if not all
cases, the hypotension, like the anaemis, exists
before the lung disease, and that the presence of
the former has rmuch to do with the development of
the latter.

Baraohﬁl)basing his observations on the examination
of over four thousand young adults, says that low
blood pressure is associated with a poor respiratory
apparatus, and occurs in patients of a small chest
capacity.

fow pulmonary tuberculosis is commonest in those
with undeveloped chests of small capacity, therefore
my belief is borne out by Barach's findings.

5. Lack of Exercise: — Pulmonary and Physical.— A
considerable proportion of people do not expand
their lungs sufficiently, which is comparable to the
lack of exercise in, say, a patient having to lie in
bed for any length of time. In this latter case, to
take the lower limbs as an example, they will get
less blood than they would normally, and will, from
want of nourishment and exercise, become abnormal,
in that their rmuscles will atrophy. This appears to

prove that lack of exercise means lack of blood, in



the lungs. just as in the muscles or elsswhers.
In:sthe case of the lungs, one hasg to considsr a two-
fold deficiency: firstly, that of the whole of ths
venous blood of the body, which nmust pass through the
lungs to be aerated, and, secondly, that of ths
arterial blood which goes to supply the lung tissue.
In both cases, from want of exercise bdf the lungs,
there is retardation and insufficiency of the blood
supply. Now it is known that people who lead a
sedentary life, and consequently do not breathe deep-
ly enough, or exercise their bodies so as to improve
their general circulation, including that of the
lungs — other things being equal -— are mors prone
to be attacked by the tubercle bacillus.

6. Pulmonary Tuberculosis: A Disease of the Poor.—
Pulmonary tuberculosis 1is essgsentially a disease of
the poor, and they, in consequence of insufficient
nourishment, unsuitable enviromment etec., will
naturally have, on the whols, a poorer quality of
blood, a poorer general vascular tons, and lower
blood pressure than the well-to-do, who are well fed
and live under nuch better conditions.

Now if,as stated by Sir Robert Philip and Others,(g)
practically all members of the working class are
tuberculized by theyreach the age of fifteen years,
why do only a relatively small proportion of them
shew clinical evidence of the disease? This question
can be satisfactorily answered, only if the hypo-
thesis which L have formulated, be accepted. It is
in consequence of this small proportion having
suffered from neglected devitalising diseases, such
as measles, whooping cough and anaemia, together
with the abovementioned general unhygienic and
normally unfavourable conditions, these factors
favouring a state of lowered vascular tone, and con-
sequent anaemnia of the apices of the lungs, which

allows the latent disease to develop, or makes the
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subject more vulnerable to fresh and repeated infect-
ions.

An obvious eriticism of this statement would be that
many more of the working slasses suffer from these
conditions than ultimately develop tuberculosis.
Admittedly so, but, in those who escape the disease
there will have bsen some other factor at work, such
as efficient treatment of illness, outdoor iife, or
manual labour together with the ability to obtain
gufficient food, which will have counteracted the
tendency to lowered wvascular tone, thus permitting
Nature to produce an efficient and beneficial hyper-
aemla in response to the attack of the tubercle
bacillus.

The part which Nature plays in the prevention of
demonstrable pulmonary tuberculosis, will be discuss-

ed under "Miscellaneous Considerations".

(B) Diseases which influsnce the Onset

and Progress of Pulmonary Tuberculosis.
1. Those which predispose to the Disease.
(a) Congenital Pulmonary Stenosigs.— In this con-
dition the blood is greatly hindered in its passage
through the stenosed valve, so that the lungs receive
very little blood. These patients are extrsmely
liable to contract pulmonary tubsrculosis. (3)
(b) Anaenia.-— In this dissase the lungs, as the rest
of the body, are supplied by blood of an inferior
guality. The predisposition to pulmonary tuberculosis
is well known.
(¢) Syphilis.— In the acute stages of syphilis there
are anaemia (%) and low blood pressure(5) dependent
upon toxaemia, and the disease is said to favour the
development of pulmonary tuberoulosis.(s) In the
later stages of syphilis the patient is less liable
to contract tuberculosis of the lungs, and, if he

does, it is usually fibroid in character and slowly
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progressing,(7) most probably in conseguence Of soOnme
gyphilitic endarteritis raising the blood pressure —

and maybe aortic stenosis — and thus producing a
more vascular condition of the lungs.

(d) Measles and Whooping Cough.— These are debili-
tating and devitalising diseases, in which con-
valescence is often incomplete, leaving the patients
with a lowersd vascular tone, in consequence of
which they are very apt to succumb to pulmonary

tuberoulosis.(a)

i

(e) Diabetes Mellitus.— Diabetes mellitus influences

(9

I_I

the prognosis of pulmonary tubserculosis gravely.
This does not suggest that all diabetic patients are
necessarily more prone to be attacked by the tubercle
bacillus, but that the combination, when it does
occur, 1is serious.

"An inverse ratio exists between the degree of glyco-
suris and blood pressure. This might be looked for,
a8 the milder cases of diabetes are apt to occur in
elderly persons with some arteriosclerosis and con-
sequent high pressure. As regards acid intoxication,
it would seem to be attended with hypotension, owing
probably to the generally more asthenic conditions in
these patients, rather than to acid toxins acting
directly. In no case was the excessive hypertension
declared by Potain and Teisser to be characteristic
of diabetes observed. All the svidence points to the
fact that. it is to the complications, especially
arteriosclerosis and chronic nephritis, that we must

look for the cause of the cardio-vascular secondary

oonditions.“(lo)

According to the foregoing extract diabetes is apt to
be more severe in younger people, and to be attended
with a low blood presssure. If investigations were
made, I think that this would be found to be the type
of diabetic patient who develops pulmonary tuber-

culosis, the reason being ths sluggishness and less
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than normsl amount of the blood in the lungs, in
consequence of the low blood pressure. Certainly this
type of diabetic is of the age more liable to be
attacked by the tubercle bacillus.

(f) Insanity.=— lost forms of insanity are accompan-

(1) and the insane

ied by a very low blood pressurs,
exhibit a distinct susceptibility to pulmonary tuber-
culosis. (12)

(g) Gastro-intestinal Diseases.— These diseases very
commonly have a low blood pressure, (13) and pulmonary
tuberculosis frequently begins with gastric symp-

toms.(l4)

(h) Alcoholism.—— Publicans, innkeepers, bar attend-
ants and the like, according to statistics, shew a
higher desath rate from pulmonary tuberculosis, than
do the general population. This is presumably due to
the excsessive amount of glcohol which they, as a
class, consume. Similarly Osler states that chronic
drinkers are much more liable to pulmonary tuber-
culosis, the reason being a lowering of the vitality
by the aloohol.(lﬁ) How does alcohol produce this
susceptibility? If taken in moderation alcohol has no
effect on the blood pressure. If taken in excessive
amount it produces a lowered blood pressure, but if
this excess be long continued, sclerotic changes
occur in the blood wvessels, and a consequent high
blood pressurse follows.(la) Now the age at which
pulmonary tuberculosis is most likely to ensue, is
long before the age when sclerotic changes will have
had time to develop; that is, at the time when the
alcohol is causing a low blood pressure. This is
further aggravated by the fact that alcohol causes
dilatation of the vessels of the skin, thus depriving
the lungs, along with the other organs, of much blood
which would otherwigse go to then.

(i) Any disease in which there is anaemia, or low

blood pressure, will favour the development of



pulmonary tuberculosis,

2. Those which confer Some Degree of Protection
against the Disease.

(a) Acquired Valvular Disease of the Heart, especial-
ly Mitral Stenosis. (17)— In the presence of these
lesions, which cause various degrees of backward
pressure of the blood in the lungs, and therefore an
increased vascularity of them, pulmonary tuberculosis
is wvery rare. The more direct the backward pressure,
( as in mitral stenosis ) and therefore the greater
the wvascularity of the lungs, the greater is the pro-
tection against the tubercle bacillus. This fact is
very significant.

Further, a comparison betwsen mitral stenosis, and
the exactly opposite condition congenital pulmonary
stenosig, — the possessors of which lesion are very
prone to suffer, and die from,pulmonary tuberculosis
- is extremely suggestive. Each lesion is analogous
to a closed floodgate: the former will not let the
blood out of the lungs, and the latter will not let
it into them.

These two facts alone, are very strong and convincing
evidence that a sufficient amount of blood in the
lungs can prevent the onset of pulmonary tuberculosig
and, conversely, that a deficient blood supply
favours the development of the disease.

(b) Asthma and Emphysema.— These conditions are
belisved to afford some protection against pulmonary
tuber'oulosis.(lsJ I am aware that the emphysematous
portion of a lung is atrophied and anaemic, but it is
not the emphysema, as such, but its cause ( chronic
cough, wind instrument blowing stc. ) which affords
the protection, by producing a negative pressure in
the thorax, and a consequent increase of blood from
the right side of the heart into the lungs, during

the age period when pulmonary tuberculosis is most
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likely to develop. Furthermore, if one accepts the
theory that tubercle bacilli ars carrisd into the

blood stream by means of the lymph, and ultimately
deposited in the capillaries of the lung, then there
is protsction even when emphysema 1is an accomplished
fact, because these lung capillaries have to a great
extent disappeared. It is significant that emphysema
occurs mostly in the area in which tuberculosis most
commonly begins, namely the apex of the lung.
Similarly, in asthma the difficult respiration and
chronic cough cause a negative pressure in the thora%

and conseguent increased vascularity of the lungs.
(¢) Gout.—— Sufferers from this malady have a high

blood pressure both during, and between the acute

attacks.(lg) They are said to be less liable to pul-

0)

monary tuberculosis in consequence of having gout,
which would presumably be on account of the increased

blood pressure, improving the vascularity of the

lungs.

(d) Pneumonia.— The first stage of pneumonia is
hyperaemia of the lungs, and one attack predisposes
to another, so that it would appear that those sub-
ject to pneumonia, are inclined to have hyperaemic
lungs. Now pulmonary tuberculosis only rarely super-
venes on an ordinary pneumoniat: if this appears to
have occurred, it will, in all probability, have been
tubercular from the beginning.(zl)

(e) Any disease which increases the amount of blood

circulating in the lungs will prevent the onset of
pulmonary tuberculosis.

(c) Treatment which is known to have pro-
duced Good Results in Pulmonary Tuberculosis.

The most important therapeutic measures which coms
under this category are the following:-
1. An abundance of good nourishing food.

2. Gedklivertioil,
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Fresh air, by day and night.

A

i

Residence at a high altitude.

o
-

Gradusted exercises, or labour.

D

Breathing exercises.

~1

Regular habits, including a sufficiency of sleep.
8., Heliotherapy or light therapy, including residence
where there is much sunshine.

9. Hydrotherapy.

10.Artificial pneumothorax.

l1l.Iodine in-various forms.

12.Iron.

13.5trychnine. :

I do not think the statement that all the above
remedies have benefited tuberculous patients, can
possibly be challenged. Now why should such a variety
of "treatments" produce good results in one disease?
To answer that question, one must ask another; what
is common to all these therapeutic measures? One
thing only, that they act favourable on the blood-
vascular system: they all, either directly or in-
directly, improve the quality or increase the quant-
ity, of blood going to the lungs, and that is why
they improve or cure patients suffering from pulmon-
ary tuberculosis.

I shall now explain how I believe these wvarious
treatments to act, so as to produce the same result.
1. Food improves the quality of the blood,and raises
the blood pressure, and consequently improves the
vascularity of the lungs.

2. Cod liver oil simply acts as a food.

3« Fresh air supplies nourishment in the form of
oxygen. Also, as stated by Pugh,(ga) breathing cool
air with low vapour tension promotes evaporation from
the respiratory membrane, and so enhances the outflow
of secretion from it, and the flow of lymph and
arterial blood through it.

4, High altitude. At a high altitude the air is
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rarefied, therefore the patient must breathe more
deeply, thus exercising his lungs and increasing the
blood to them. Another effect of the rarefaction of
the air is to increase the red blood corpuscles.
Also, the blood pressure is increased.

5. Graduated exercises or labour, necessitate deeper
breathing, and in this respect act in the same manner
as the preceding example.

Barcroft (23) hag found experimentally that after a
cat had taken exercise, its spleen was reduced to
about half its previous volume, it having expelled
blood into the general circulation, which was con-
siderably richer in red blood corpuscles and haemno-
globin than was the circulating blocd. This observ-
ation would appear to indicate that exsercise im-
proves the condition, and increases the volume of
circulating blood, and consequently raises the blood
pressure. In virtue of these factors exercise im-
proves the quality and increases the quantity of the
blcod going to the lungs.

6. Breathing exercises. Simple deep breathing, exer-
cises the lungs and therefore improves their blood
circulation. This is augmented by the rise in blood
pressure which occurs during forced expiration.
Imneding of inspiration, by inhaling through a small
aperture made by the lips, causes a negative press-
ure in the thorax and consequent aspiration of blood
from the right side of the heart into the lungs,
producing a passive hyperaemia and improved lymph
circulation. Also, the consequent lower oxygen ten-
gion acting upon the blood forming apparatus, pro-
duces an increase of red and white blood corpuscles
and haemoglobin.

7. Sleep. While a person sleeps, his brain, limbs
etec. ars resting, and consequently receive less
blood, and, although much goes to the splanchnic
area, there is more available for the lungs than



13

during waking hours. Again, since people breathe
more deeply during sleep, the lungs are exercised,
andl each deeprespiration produces a negative pressure
in the thorax, with consequent aspiration of blood
from the right side of the heart into the lungs.

8. Heliotherapy or light therapy. By this method
radiant energy is transformed into other forms of
energy in the patient's body. The most important
effect is the production of heat in the tissues, in-
cluding the lungs, and a consequent hyperaemia, and
improved circulation of blood, produced by the infra-
red radiations, which penetrate the most deeply.
LoGrasso and Balderry(24) state that heliotherapy im-
proves the bleood picture, as shewn by an increase in
haemoglobin and lymphocytes. Bronfin(25) also has
observed a lymrhocytosis. The possible influence of
this lymphocytosis will be considered in the section
on "Iodine".

In the light-treatment of tuberculosis, most attent-
ion has been given to ultra-violet radiation, and,
contrary to the general opinion, Crocket(26) has not
found it to be necessarily contra-indicated in the
pulmonary form of the disease. He says that, avoiding
fatigue of the patient,improvement has been effected
in 85% of cases as compared with 67% by ordinary
methods. This belief is also held by LoGrasso and
Balderry,who claim to have observed a large number

(28) considers

of cases.(27) Furthernors, Johnstone
that it is the over-heating and lack of ventilation
which generally obtains in lamp rooms, which is
responsible for the recorded cases of haemoptysis
following light treatment.

Now ultra-violet radiations are generally administer-
ed by means of the arc light, or the sun, the emanat-
ions from which are rich in infra-red as well as
ultra-violet radiations. I believe it is the infra-

red radiations which are the most beneficial in the
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treatment of tuberculosis, because they penstrate
mere deeply — in fact right to the lesion, if the
direct method be employed — producing hyperaemia and
consequent improved blood and lymph circulation.
Rollier, the pionser of helictherapy, believed that
the deeper the pigmentation of a tuberculous
patient's skin, the better was the prognosis, but
this theory appears to have been disproved by the
following observation made by Pugh.(29J He classified
232 cases of surgical tuberculosis, 3% years after
collection, according to result. The mortality among
the "very good" pigmenters had been 16%; the "good"
pigmenters 15%; the "slight" pigmenters 10%; and the
non-pigmenters 9%. To carry this example a step
further, if a Britisher suffering from pulmonary
tuberculosis goes to reside in & countr; such as
Africa, where there is an abundance of sunshine, he
undoubtedly improves; whereas, if a coloured native
of the same country should contract the disease, he
does not improve to the same extent, if at all. The
reason for this difference is that the pigmented
layers of the native's skin greatly absorb the
radiations, thus depriving him of the beneficial
hyperaemia of the lungs, which the white man derives
from the deep pénetration of the rays. It would
therefore appear that the less deeply pigmented, or
liable to pigmentation, a tuberculous patient's skin,
the more benefit will he derive from heliotherapy,
because apparently the infra-red radiations are per-
mitted a degree of penetration, inversely to the
amount of pigmentation. Certainly Pugh‘é observation
ig in accordance with the facts as observed between
European and coloured races.

This fact also lends support to my belief that the
infra-red rays are respon;ible for the benefit pre-
sumed to be derived from ultra-viclet radiation, and

also affords explanation how this benefit is pro-
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duced. Since ultra-violet rays are absorbed in the
superficial layers of the skin, it is difficult to
explain how thevy can produce improvement in a deep-
seated lesion, for example in the lungs; whereas, if
infra-red rays be given the credit, their deep
penetration, ( stated by Kellogg to be fully six
inches ) and the fact that they produce heat,and
therefore hyperaemia and improved circulation of
blood and lymph, is a feasible explanation.

To push this argument to a logical conclusion one
must advocate in the treatment of pulmonary tuber-
culosis, the use of the carbon-filament incandescent
lamp, since its radiations are rich in all the fre-
quencies except ultra-violet, these last named being
filtered out by the glass wall of the bulb. In the
absence of the ultra-violet rays there will be no
pigmentation, and the infra-red rays will act un-
hindered.

Further evidence of the utility of infra-red rays is
found in the observaticn of LoGrasso and Balderry§5@
who report very gratifying results from exposures to
the sun, both as to general improvement and decreas-
ed activity of the pulrmonary lesion in forty-nine
moderately advanced cases, with an unfavourable
prognosis after a thorough trial of the much-vaunted
rest cure. These results could only have been due to
the hyperaemia of the lungs, produced by the infra-
red radiations.

9. Hydrotherapy,in the form of cold baths, deepens
the inspirations, and also improves the gensral
blood circulation, including that of the lungs. This
is enhanced by the friction which is generally em-

ployed, during and after the use of the bath. The
appetite is also improved.

10. Artificial pneumothorax. The benefit derived
from this form of treatment is usually attributed to

the fact that the lung is at rest, but I am doubtful
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whether this is really the beneficial factor.
Artificial pneumothorsax is said to be indicated in
moderately advanced unilateral disease, and contra-
indicated in the presence of extensive adhesions.
Now in moderately advanced cases there will general-
ly have been some pleurisy, resulting in adhesion
formation over the diseased aresa, which will prevent
this particular portion of lung from collapsing:
therefore the remaining relatively healthy part of
the lung will collapse, in consequence of which there
will be a great deal more blood circulating through
the uncollapsed diseased area. It is this factor
which I believe produces any good results from art-
ificial pneumothorax.

Matson(51) reports 235 satisfactory collapse cases
of which 48% are clinically well, 18% arrested, and
22% dead. Now if rest, in consequence of lung col-
lapse, were the important point in artificial pneumo-
thorax, one cannot satisfacforily explain why it
should succeed in approximately only half of the
cases. It is to be expected that in some of latson's
cases the lesions were superficial, while in others
they were situated more deeply in the substance of the
lung. I believe that those with the superficial
lesions, and consequent pleurisy, resulting in ad-
hesions over the lesions, will have numbered greatly
amongst the 48% clinically well. On this assumption
— and on no other — can one understand the many
failures which occur after artificial pneumothorax.
Furthermore, since rest of the lung was obtained in
all Matson's 235 cases, if rest were the curative
factor, one would expect a more uniform result than
actually occurred: whereas, if the increased amount
of blood wers the important point, one would anti-
cipate good results in only that proportion in which
there were adhesions over the lesion, which is,

numerically, apparently what happened.
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liore recently, Matson and his oo-worgers,(ze) having
experience of over 800 cases of artificial pneumo-
thorax, claim that the importance of disease in the
contralateral lung has been grestly exaggerated, be-
cause improvement in this lung is often coincident
with improvement on the collapsed side. Now if the
bensefit accruing from artificial pneumothorax were
due to the collapse, how could ﬁhe same degree of im-
provement possibly be obtained in the other lung in
consequence of the exactly opposite condition? It
would appear that the improvement must be due to some
other factor than rest, and the only other factor,so
flar as can be ascertained, is the possibility of in-
creased vascularity in certain parts of the collapsed
lung, and the certainty of this condition in ths
contralsteral lung.
11. Iodine, adnministered internally, whether in the
form of the tincture, the iodides, or iodoform, is
absorbed as iodides, and iodine is liberated in the
tissues. Iodine produces hyperaemia of the lungs, and
als0(53) acts as a lymphagogue. In the first place
there occurs a transudation of fluid from the blood
vessels, in consequence of which the lymph becomes
richer in salts, and therefore extracts water from
the surrounding tissues. This fluid then re-enters
the blood stream, causing a rise in blood pressure,
and also improving the lymphatic drainage. The merits
of iodine in pulmonary tuberculosis will be more

fully considered under "Treatment".

12 and 13. Iron and strychnine. The action Of these
drugs on the blood and vascular system respectively,

and consequently their value in the treatment of pul-
monary tuberculosis, are so well known as to require
no discussion. Jagic(34) says strychnine 1is a good

vasotonic. It should therefore raise the blood press-

ure and increase the vascularity of the lungs.
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consideration of the evidence which I have put for-
ward, leaves one with the impression that these
various therapeutic measures, when they have pro-
duced beneficial results in the treatment of pulmon-
ary tuberculosis, have done so in virtue of their
action in producing an increased vascularity of the
lungs, or an improved condition of the circulating
blood.

As a further argument in favour of hyperaemia being
the beneficial factor in the treatment of pulmonary
tuberculesis, may be cited its curative effect in
surgical tuberculosis. ITf the blood is capable of
inhibiting, or rendering inocuous, the tubercular
process in one situation, it is reasonable to sup-
pose that it would have the same power in any

gitvation.

(D) Miscellaneous Considerations.
1. Study of a Tuberculous Family.— This study il-
lustrates the type of person likely to fall a victim
to pulmonary tuberculosis, also the type that will
probably escape the disease.
The family in question may be divided into two well
defined groups:=-
Group 1. The mother and two sons, who were all of
the pale, delicate, ex-sanguious type, and of poor
physique.
Group 2. A daughter and two sons, of the plethoric,
more or less florid, full-blooded tyvpe, and of good
physique.
(a) The first member of the family to shew clinical
evidence of pulmonary tuberculosis, was a son in the
first group. The diagnosis was made in 1915 at the
age of twenty-five years. The disease ran a chronic
course,gnd the patient died in 1924 at the age of

thirty-four years. In the meantime the other
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members of the family were exposed to the infection,

especially since the termination of the BEuropean War.
(b) The next case to be diagnosed was a son, aged

twenty-three years, in the year 1920. The disease ran
an acute course, and the patient died six months later
This boy was one of the second group, but, only a few
months previous to contracting the disease, had re-
turned from Salonica, where hs had done 3% years war
service, and had suffered somewhat severely fronm
malaria. After his return home he frequently had
severe malarial attacks, which were inadequately
treated, since he said he could not, and would not,
take gquinine. In consequence, malsrial cachexia and
anaemis supervensed, converting him into the type of
the first group as above described. It is to this
fact that I attribute his contracting, and dying from,
pulmonary tuberculosis.

(¢) The next member of the family to fall a victim to
the disease, was the mother, who had been weak and
ailing for a year or so, when, in the year 1923, at
the age of fifty-three years, the case was diagnosed.
The patient has had frequent haemoptyses, more or
legs slight, and has been bed-ridden ever since.

(d) Next, in the year 1924, the remaining son of the
first group, who had, from his school days, been con-
sidered "anaemic", was, at the age of twenty-three
years, found to be suffering from pulmonary tuber-
culosis. The disease is running a more or less
chronic course.

(e) The daughter and remaining son in the second
group, their ages now being respectively twenty and
thirty-four years, have entirely escaped the disease,
as Tar as can be ascertained by clinical signs and
symptoms. This remarkable fact can be attributed only
to their possessing the tyne, condition and amount of
blood circulating in their lungs, which I have assert-

ed and believe t0 be necessary to prevent the onset
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of pulmonary tuberculosis. Conversely, the absence of
these qualities in the blood of the first group, and
also in that of the converted member of the second
group, appears to be the only rational reason why
they should have succumbed to the disease, while the
other differently constituted members of the family
escaped.

The particulerly virulent attack which befell the son
in the second group, I attribute to the very low vas-
cular tone, and excessive degree of anaemia from
which he suffered as a result of untreated malaris.
The father of this family enjoys good health.
Pearl(35) pnag studied fifty-seven persons, the family
histories of whom, covering 5000 blood relatives, had
been traced. He found that virtually three-fourths of
the non-tuberculous offspring of tuberculous parents,
had been in just as close contact with active open
cases as their brothers and sisters who developed the
disease.

This fact bears out my observations, and, although
Pearl does not offer any explanation, I believe he
would find the tuberculous and non-tuberculous off-
spring to be differently constituted in the same
manner as the members of the family which I have
studied.

2. Decline in Death Rate of Pulmonary Tuberculosis.—
According to the Registrar-General's figures — quot-
ed by Sir Robert Philip(5§l*there has occurred a pro-

gressive decline in the death rate of pulmonary tuber-

culosis. The same authority states that this is fron
"some cause or other", which is tantamount to admit-

ting that the reason is unknown.

It is guite conceivable that the decline in the death
rate may be due to the community as a whole breathing
more deeply, and having higher blood pressures, and
therefore a better blood supply to their lungs, in

consequence of the more strenuous existence, more
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active life and development of outdcor eports, which
have undoubtedly Dbecome more and more popular. In
support of this possibility, is the fact that this
progressive increased activity of the people is the
only thing which has gone hand in hand with the pro-
gressive fall in the mortality from tuberculosis.
Sanitation and hygiene also, have greatly improved;
but when practically all possible had been accomplish-
ed in that direction, the mortality from tuberculosis
continued to fall, as the activity of the people, as
above described, continued to increase. Sanitation
and hygiene of course, include many things which
would tend to improve the general vascular tone of
the peonle, and therefore would act to some extent in
the same manner as the other factors.

3. Relative Immunity of the Human Race to Demonstrgble
Pulmonary Tuberculosis.— Since more than 90% of the
population contract pulmonary tuberculosis, why does
such a small proportion — 10% as 2 maximum — shew
clinical evidence of the disease? Nobody seems to
have given a satisfactory answer to this question,
and most people appear to be satisfied to accept such
like semi-mysterious, or even mythical, explanations
as:- "the human organism does not provide a fertile
soil for the growth of the tubercle bacillus": or,
"those who succumb to the disease, do so in con-
sequence of a lowered resistance, Or an inherited
tendency". But, as with all things in life - and
egpecially in the realm of medicine — the simplest
explanation is most of'ten the correct one.

What is the simplest explanation?

Bier, in the year 1892, described his hyperaemic
treatment, and taught that the signs of acute inflam-
mation ( excepting the pain ) were curative and
should not be checked, in fact, on the contrary,
should be artificially incrceased. This is the

generally accepted view to=day.
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Similarly, the rise of temperature which occurs in
infectious diseases, was at one time universally
thought to be detrimental, and endeavours were made
to reduce it; whereas nowadays it is believed to be
Nature's protective effort, and rno attempt is made 1o
bring it down unless it reaches dangerous heights.

I would suggest that the chronic inflammation of
pulmonary tuberculosis should come under the same
category as these two examples; and this appears to
be proved by fact.

There occurs in the first place, Nature's effort in
the form of hyperaemia, which is wrongly regarded as
the first stage in the pathology of the disease. Far
from being pathological, it is curative, and does
actually cure some 70 to 80% of cases of pulmonary
tuberculosis: i.e. that percentage of tuberculized
people who do not shew clinical evidence of the
disease. This is very powerful evidence in favour of
increasing the hyperaenia, as we do in the treatment
of acute inflammation. What therapsutic measure that
produced at lesast 70% off cures in any disease, would
not be hailed as practically a specific? In acute
inflammation, the "inflammation", in the great major-
ity of cases, would ultimately cure the "infection":
and, just as we have a minority progressing to lymph-
angitis, cellulitis, septicaemia or pyaemia; s0, in
the case of pulmonary tuberculosis, the minority pro-
gress to demonstrable pulmonary tuberculosis, i.e.
"lymphangitis", "cellulitis", "septicaemia" or "py-
aemia". This then, is the simplest, and apparently
the correct explanation of the fact that so relative-
ly few people shew clinical evidence of pulnonary
tuberculosis: that although infection is practically
inevitable, Nature's production of hyperasemia cures
the great majority of cases.

4. Rarity of Pulmonary Tubsrculosis among the Native

Inhabitants of the liountainous Districts of Basuto-
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land.— The populatiogygf the district of Qacha's Nek,
of which I am Medical Officer is 34,931, and the
altitude ranges between 5,000 and 10,000 feet.

During the ysar 1925, individual patients to the
number of 3167 attended at the out-patient department;
of which only twenty-six were suffering from pulmon-
ary tuberculosis.(58) 0f the latter, twenty-two had a
history of having worked in the gold or diamond nmines,
and of having suffered from "miner's phthisis"; so
that thers were only four cases of true pulmonary
tuberculosis. That is to say, presuming that the
whole population had as great a proportion of tuber-
culous patients, as the 3187 who attended at the dis-
pensary, ( which is improbsble ) the incidence of thse
disease in this district is less than 1% if we in-
clude the cases of pneumonokoniosis, and just over
0.1% if we exclude them. What can be the reason for
this very low incidence of the disease? The uninitist-
ed may imagine that it is due to an abundance of sun-
shine and fresh air, and an absence of over-crowding;
but, although obtainable, the natives do not willing-
ly avail themselves of these conditions. Their houses
consist of window-less mud huts, the interiors of
which rarely see the light of day. A fire is lighted
in the centre of the hut, and there is no outlet for
the smoke, except the doorway: and one hut generslly
provides living and sleeping accommodation for a
whole family. Therefore their conditions would appear
to be unhygienic in the extreme. I beliesve the ex-
planation is that ths natives' lungs are well sup-
plied with blood, in consequence of the following
factors:-

(1) They must take exercise, firstly, since their
work is manual, and secondly, because the only two
methods of getting about the country are on foot or
horseback. The exercise which they are obliged to

take, improves their general blood circulation, in-
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cluding that of the lungs. This will no doubt be aug-
mented by the plentiful sunshine, to which the
natives are exposed, during the time when they are
necessarily out of doors.

(2) They live at a high gltitude, which increases
their blood pressures and deepens their respirations,
and therefore the vascularity of their lungs is in-
creased. Also, their red blood corpuscles will be in-
creased in number.

In fifty "healthy" native men, between the ages of
twenty-eight and thirty-four years, I found the sys-
tolic blood pressure, estimated in the sitting posit-
ion by the auscultatory method, to range between 130
and 153mm. Hg; the average being 139°+8 for an averags
age of thirty-one years. This is approximately S9mm.
higher than the usual normal, for that age, at sea
level. For the purpose of this thesis, I consider the
systolic pressure to be the more important, because
it represents mainly heart strength, and therefore
indicates incrseased vascularity of the lungs. The
average diastolic blood pressure was 92+3mm. Hg.
Relative to the systolic pressure this is rather low,
furnishing further evidence that the high systolic
pressure was due to cardiac strength, and not to in-
creased peripheral resistance. =

5. A possible Function of the Spleen.— BRarcroft's
experiments(gg) shew that increasing the fluid cir-
culating in the blood vessels, by injecting large
guantities of normal saline, causes the spleen to be-
come at least twice its previous size, thus reducing
the amount of fluid in the general circulation.
According to this observation, it would appear that
one function of the spleen is to keep the blood
pressure low, by lessening the amount of circulating
blood; therefore it ig quite conceivable that the in-
creased resistance to tuberculosis, which is stated

(40)

to accrue after splenectony, is due to the re-
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moval of this inhibitory influence, allowing the
blood pressure to become higher, and therefore to im-
prove the blood circulation. The least that can be
claimed, is that these facts strongly suggest that
the development, or otherwise, of pulmonary tuber-
culosis, is dependent upon the condition or amount of
the circulating blood.

6. Bactericidal Action of the Blood.— In a person
suffering from pulmonary tuberculosis, many tubercle
bacilli are bound to get into the blood: in some
cases carried by the lymphatics which drain the
diseased area, and poured with the lymph into the
venous blood; and in thoge who have haemoptvsis,

( generally said to be more than 50% of the cases )
the bacilli may enter directly into the arterial
blood. Despite this inevitable occurrence, only a
very small proportion of the cases shew clinical
evidence of the disease elsewhere, therefore it
appears to be obvious that the blood can, in virtue
of its own anti-tubercular powers, destroy the
organism. How much more then, can it do this if both
its quality and quantity, especially in the lungs, be
brought to the highest possible standard.

7. Probable Action of Some Recently Suggested Thera-
peutic lMeasures.—

(a) Calcium chloride intravenously, sccording to
Gheinisse,(41) has been found valuable in 200 cases
of tuberculosis. The course of treatment consisted of
thirty injections, each of ten ounces of a 1% solut-
ion, and the typical result was an increase of
weight, with improved heart acticn, and early im-
provement of symptoms and physical signs.

Tow while there may be some truth in the theory,that
calcium therepy expedites calcification in the tuber-
cular lesion, what is known regarding the action of
the drug, is that it has a general tonic effect, and

strengthens the heart beat. Furthermore, the large
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amount of fluid used fof pach injection, would tend
to increase the blood pressure, and this, together
with the abovementioned actions of the calcium, would
increase the vascularity of the lungs. It is to this
occurrence that I am inclined to give most credit

for any benefit that may have been derived from the
treatment. -

(b) Sulpharsenol is considered by Guy and Page, (42)
to be valuable in some cases, amcongst which they in-
clude anaemic young adults. I believe that much of
the imprqvement would be due to the well known
favourable action of arsenic on the blood.

(c) Sanocrysin was, in the year 1924, introduced by
Mollgaard of Gopenhagen,(45) who admits that from its
use there is a danger, amongst other things, of in-
flammation of the lungs. This being so, it is, T
think reasonable to suppose that it always produces
hyperaemia of the lungs, in the cases in which there
has been efficient dosage. If this reasoning be cor-
rect, accurate dosage would appear to be a very im-
portant consideration, and one can well imagine thres
possibilities.

(1) Inefficient dosage, and comsequent non-production
of hyperaemia, to have no effect.

(2) Over-dosage,to produce inflammation of the lungs,
and possibly death. :

(%) Optimum dosage, to produce hyperaemia ( short of
"inflammation" ) of the lungs, and consequent im-
provement in the condition of the patient. These re-
sults might vary according to the susceptibility of
the patient.

Bang(44) geverely criticises the claim that sano-
crysin has a bactericidal action, his remarks being
based on experimental evidence. He concludes that the
gold salts investigated, have no specific action upon
tubercle bacilli, and that any curative result found

in human tubsrculosis must depend on other factors.
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De Witt(4ﬁ) states that when reactions occur from the
use of gold salts, they seem to be associated with

marked hyperaemia in the neighbourhood of the tuber-
cles. In accordance with mv belief,this hyperaemis
would appear to be the curative factor referred to by
Bang.

(d) Controlled Diaphragmatic Breathing is described
by Knopf,(46) as a substitute for artificial pneuno-
thorax, and he states that few cases are not benefit-
ed by it. "The patient voluntarily reduces the number
of breaths to ten a minute, and makes them of the
diaphragmatic type. When not using this procedure he
should practise shallow breathing."

Now I maintain that it is a physiological impossibil-
ity, for a person to voluntarily control either the
length, or number of his respirations for any length
of time: and that if he tries to shorten them, or re-
duce their number, he will produce the opposite
effect to thet at which he is aiming, because he will
be compelled to take a very deep breath about every
minute, so that, if he keeps this up all dayv, his
lungs will be very well exercised, and in consequencs
their vascularity increased. This effect will be en-
hanced by the fact that, the impediment of inspirat-
ion will produce a negative pressure in the thorax,
and consequent suction of blood from the right side
of the heart into the lungs.

By experimenting upon myself and others, I have prov-

ed the truth of these statements regarding this type of
breathing; therefore, this mode of treatment, as well

as "true" artificial pneumothorsx, ( previously dis-
cussed ) would appear to act by increasing, rather
than decreasing, the vascularity of the lungs.
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PROPHYLAXIS.

Anything which will ensure an efficient amount of
healthy blood circulating through the lungs, and
especislly the apices, will prevent the onset of pul-
monary tuberculosis.
The most important prophylactic measures are the
following:-
1. Physical exercises, including breathing exercises.
2. Fresh air.
3. Sunshine, failing which, plenty of daylight.
4., Personal cleanliness, including cold baths.
5. Sufficient nourishing food, including an abundance

of water.
. Regular habits, including sufficient sleep.
. Efficient treatment of all slight allments.

Complete convalescence after all illnesses.

RO DN =g O

. Periodical medical examination of all school
children, including blcod pressure estimation, and
correction of any cause of lowered vascular tone.

10.1anagement of those already suffering from pulmon-

ary tuberculosis.

(1) BExercises.— Everybody should be encoursged to

indulge in outdoor exercises, games and sports; and
these, as well as physical drill, should be compuls-
ory at all schools. Breathing exercises and singing

should be included in the curriculum of every school.

(2) Fresh Air.— All houses should have verandahs on
which people can sleep, and everybody, as far as
possible, should sleep out of doors. Where this is
impossible or impracticable, bedroom and dormitory
windows should be kept wide open during all weathers,
more sspecially during the night when these apart-
ments are occupied. The remaining rcoms of the house
should be well ventilated, and all windows and doors

opened for a short period every day. Similarly,
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schoolrooms and workshops should be well ventilated,
and all windows constantly wide open.

(3) Sunshine and Daylight.— All buildings, especial-
ly dwellings, should be entirely above ground, and
admit the maximum amount of daylight. Advantage
should be taken of every scrap of sunshine; the infre~
red rays from which, will improve the person's blood
circulation, and the ultra-violet rays ( if the sun
shines through open windows ) will kill any micro-

organisms which may be lurking in the room.

(4) Personal Cleanliness, including Cold Baths.—
Attention to personal cleanliness will remove any
bacilli which may be harbouring about the body or
clothes. Cold baths, or if these cannot be tolerated,
cold douches will tone up the system generally, and

improve the blood circulation.

(5) Food and Water.—— It should be made possible for
everybody to get sufficient nourishing food.

Most people drink far too little water, and suffer in
consequence. The tissues become more or less dehydrat-
ed; there is constipation, with its toxaemia under-
mining the general health, as a result of insufficient
water in the intestine; and the volume of blood tends
to be less than it should be, thus lowering the blood
pressure, and lessening the blood supply to the vari-
ous organs including the lungs. Therefore everybody
should drink much water or other bland fluids, which
would remove all the above undesirable and devitalis-

ing factors.

(6) Regular Habits, including Sufficient Sleep.— A
gsufficiency of sleep is the most important, and will
greatly increase the resistance to tuberculosis, as

well as to other diseasges.
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(7) Bfficient Treatument of All Slight Ailments,—
This is especially important in children and adolesc-
ents, particularly in regard to "colds", sore throats,
digestive disturbances, anaemia, whooping cough,

measles and in fact, anything debilitating.

(8) Complete Convalescence after All Illnesses.—
This also, 1s especially important up to the age of
adolescence. Often, after an illness, the patient is
left devitalised, and with lowered vascular tone,
therefore the doctor should remgin in attendance, un-
til the patient's health reaches the highest possible

standard.

(9) Periodical Medical Examination of All School
Children.— I am aware that school children are at
present medically examined, but I doubt whether suf-
ficient attention is paid to the condition of their
blood, the state of their vascular tone, nutrition
and physical development, and the nature of their
breathing. By these signs incipient pulmonary tuber-
culosis could be detected, at which stage I believe
the disease to be absolutely curable by the simple
procedures outlined in this and the next section.

Any child found with the slightest degree of anaenmia,
or enfeeblement of circulation; or with poor physical
development, especially with regard to the thorax,
such as "flat chest”, "round shouvlders" or "deficient
expansion", should be seriously taken in hand at onceg,
and have these defects energetically and thoroughly
treated. Children suffering from mal-nutrition should

be dealt with similarly.

(10) Management of Those already suffering from Pul-
monary Tuberculosis.— The nrecautions which should
be taken are obvious, but very difficult of attain-

ment. However, 1if the foregoing prophylactic
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measures be utilised, there will be little to fear
from this source; but a method of treatment will
later be described, which would, incidentally, render
sputum of those suffering from pulmonary tuberculosis

relatively harmless.

TREATMENT.
Specific and "laboratory" treatment of pulmonary
tuberculosis has had a fair trial,and I am of the
opinion that as much could have been attained without
it, since the fall in the incidence and mortality of
the disease, was apparent before any of the methods
came into being.
The use of such substances as tuberculins, mixed in-
fection vaccines, pneumosan, Dreyer's vaccine,
Spahlinger treatment, aurocyanide and sanocrysin cer-
tainly may, and often have,effected improvement; but
this is very uncertain, and many believe that much
the same results could be obtained by the use of any
foreign protein. Danysz(47) states that in tuber-
culosis, the hypodermic or intradermal injection of
cow's milk may produce the same pathologic and thera-
peutic reactions as tuberculin.
Linnell(éa} states that he agrees with an eminent
bacteriologist, who recently said that nothing furth-
er could be expected from vaccine therapy. I incline
to this view; therefore I think the time is ripe for
the energetic trial of some totally different method.
The treatment now to be advocated is based on the as-
sumption that my hypotheses are proved, and resolves
itself into the use of any substance or method that
will improve the quality, or increase the quantity,
of blood circulating through the lungs, more ss-
pecially in the "threatened" or diseased part.

The treatment of pulmonary tubsrculosis is often
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summed up in the following phrase:- "Bring the gener-
al health up t0 the highest possible standard.”" With
this end in view physicians prescribe "toniecs", and
attend to the patient's digestion, but entirely miss
the mark through not realising at what they are ain-
ing. Again, Osler (49) says, "as a rule, make a pat-
ient grow fat and strong, and the local disease may
be left to take care of itselr".

The important point is that when the general health
is better, the blood, vascular tone and blood press-
ure are also better, therefore there is more hlood,
of a better quality, circulating through the lungs.
These are indisputable facts, therefore it is diffic-
ult to account for the belief, held by many to-day,
that lessening the vascularity of the lungs will im-
prove the pulmonary condition. The greater and better
blood circulation in the lungs, would appear to be
the beneficial factor; therefore the above phrase
should be altered to the following:- "Bring the blood
supply of the lungs, in quality and quantity, up to
the highest possible standard"; then the result would
be nearer to perfection, since it would be at what
had been aimed, and not merely an incidental occur-
rence. This phrase should be thse slogan of all medic-
al men, then, I am confident, they would obtain bet-
ter results, even if for no other reason than that
they would have something definite at which to aim.
Compare this picture with what obtains at present.
The tuberculous patient is really very little better
off than he was fifty years ago. He still gets his
tonic and cough mixture, and perhaps in addition, an
injection of something or other, the action or result
of which, nobody professes to foretell.

My own opinion is that the fall in the tuberculosis
mortality, is due t0 a more or less parallel fall in
the incidence of the disease, rather than to its

treatment.
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Medical men must keep constantly before their minds

the effects, as herein indicated, which they expect

from the treatment which they prescribe, and if these

effects are not being produced, the treatment should

be

altered or augmented at once. Every medical man

knows of the means available to improve the quality,

or to increase the quantity, of blood circulating

through the lungs: it remains for me only to emphas-

ise a few of the more important, or debatable points.

I will not discuss in detail any particular form of

treatment, which has been fully considered in a pre-

vious section.

Among the "treatments" which will produce, or tend to

produce, the desired effect, may be mentioned the

following:-

1.
2.

l.
2-
3.

(A) Hygienic.
Physical exercises, and outdoor games and sports.
Breathing exercises, especlally impeding of in-
spiration, as previously described.
Living in the fresh air, day and night.
Sunshine and daylight.
Personal cleanliness.
Cold baths, or cold douches.
Regular habits, including sufficient slsep.

(B) Dietetic.
Sufficient nourishing food.

Abundance of water, or other bland fluids.

() Medical.
Light therapy. ( Fully discussed alrsady.)
Poultices, or hot fomentations.
Drugs.
(a) Strychnine and digitalis, to tone up the heart
and vascular systen.
(b) Iron and arsenic, for the anaemia.

(¢) Pituitrin, adrenalin and ergot, may be used
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to raise the blood pressure.
(d) Iodine, in some form, to produce hyperaemia
of the lungs; to improve the lymph circulat-

ion; for its germicidal properties etc.

Water.— The importance of an abundance of water, or
other bland fluids, cannot be over-estimated. It will
prevent the tissues from becoming dehydrated and
shrivelled: it will lessen constipation and its tox-
aemia, by allowing sufficient water for the intestin-
al contents; and also purify the blood, by ridding it
of the toxins of the tubercle bacillus. These bene-
fits will greatly improve the patient's general con-
dition, and considerably increase his resistance to
the disease. Furthermore, the total volume of cir-
culating blood will be greater than otherwise, and
will therefore tend to make the blood pressure high-
er, and in consequence there will be more blood go-
ing to the lungs, and the lymphatic drainage will be
improved. '

Poultices or Hot Fomentations.— If a large poultice
or fomentation be applied over, say, a diseased lung
apex, it will certainly produce hyperaemis of the
skin, and will tend also to increase the vascularity
of the underlying lung.

Pituitrin, Adrenalin and Ergot.=-— While the effects
of these drugs in raising the blood pressure are
gsomewhat transient, and their value perhaps debat-
able, a method of administration may be discovered
by which they would be found to rroduce the desired
effect in the lung. For example, ergot has long been
prescribed, more or less empirically, for haemoptys-
is; but Cushny(5o) belisved it to be ussless for
this purpose, therefore it is possible, since the
drug is known to cause constriction of blood vessels
in other regions, that it may thereby actually in-

crease the vascularity of the lungs.
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Iodine.— Although contrary to many authoritative
opinions, I believe that iodine, in some form, will
be found to be more useful, and to produce better re-
sults in the treatment of pulmonary tuberculosis,
than any other drug.

Many authorities deprecate the use of iodine or the
iodides in the treatment of this disease, because
they may apparently increase the cough and expector-
ation, and also the crepitations. Even if these ef-
fects are produced, I cannot see that they indicate
that the tubercular process is being made worse: they
are merely signs of the physiological action of the
drug; signs that hyperaemia of the lung, which will
ultimately be beneficial, is being produced.

There is also said to be a danger of oedema of the
lungs, but I am very sceptical regarding this. I
think the cause of this belief, is meroly that the
thoughts of those who believe it, are centred on the
lung disease, and they, in consequence, magnify the
danger. One does not hear anything of oedems Of the
lungs as a result of the treatment of syphilis, in
which the maximum dose of iodide 1s given without any
thought of danger, or any untoward results except in
very occasional cases: and before the discovery of
salvarsan, enormous doses of ilodide were given -
often as much as one dram three times daily -— there-
fore I consider that this risk can be discounted.
Referring to the treatment of pulmonary tuberculosis,
Sajous(51) says, "in the early stages, local applic-
ation of iodine over the threatened or diseased area
is of great service". How it acts, when thus applied,
is probably a matter of doubt. It does produce hyper-
aemia of the skin, and may also have the same effect
on the underlying lung. Again, since iodine is ab-
sorbed through the skin, it may produce hypersemia of
the lungs just as it would if taken orally: similarly

there may be some antiseptic action after
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absorption.

Joseph(52) endorses Bier's statement in regard to

the great advantage of giving internally sodiun
iodide, to supplement the local hyperaemis in the
treatment of surgical tuberculosis.

salomon (53) similarly found potassium iodide to en-
hance the treatment.

There would appear to be no doubt that, given intern-
ally, icdine will produce hyperaemia of the lungs,
and this is presumably the cause of the fear of pul-
monary oedema.

As previously stated, iodine acts as a lymphagoguse,
thereby improving the lymphatic drainage and circul-
ation. The lymph, as well as the blood, will contain
iodine, as also will the lymph glands, which(54) take
up and store iodine abundantly. Now pulmonary tuber-
culosis is spread in the lungs greatly by the lymph-
aticsg, the bacilli being temporarily held up in the
lymph glands: therefore if the lymph conveys the
bacilli, the iodine in the lymph and lymphatic
glands, owing to its germicidal action, will inhibit
the activity of the bacilli, and thus tend to prevent
the spread of the disease, and to arrest its progress
Another effect of iodine, according to Lortat-
Jacob£55) is that of markedly stimulating lymphoid
tissue in general, as well as serous membranes, the
result being a pronounced increase in the production
of lymphocytes.

Further, referring to the treatment of surgical
tuberculosis with iodoform, Thomson and Miles(SG)
say, "its curative effect would appear to depend
upon the liberation of iodine, which restrains the
activity of the bacilli, and upon its capacity for
irritating the tissues and s0 inducing a protective
leucocytosis, ( meaning lymphocytosis presumably )
and also of stimulating the formation of scar tissuel

Again, Barbier(57) states that the general hygienic
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treatment of tuberculous children, may be markedly
reinforced by the use of 10% tincture of iodine, of
which he gives ten drops daily per year of the
child's age: and further, that the drug is well
borne, and always increases the large mononuclear
cells.
The above observations suggest most strongly, that
iodine is a specific excitant of defensive lymphocyt-
ic activity.
Great stress has been laid on the lymphocyte indexﬁiﬂ
in the prognosis of pulmonary tuberculosis, a gradual
rise of which is favourable, while it becomes lower
and lower as the disease advances. Now it is appar-
ently presumed that the fall in the lymphocyte index,
is due to the tubercular process becoming worse, but,
considsration of the above evidence for the product-
ion of lymphocytes by iodine, and also, as previously
stated, by heliotherapy, would appear to prove that
the betterment or otherwise in the patient's condit-
ion, to some extent at least, is dependent upon the
presence or absence of the said lymphocytosis: there-
fore it is quite conceivable that a gradual failure
to produce lymphocytes, is a causative factor in the
progress of the disease.
In ordinary lobar pneumonia, nucleic acid will cause
a leucocytosis and so bring a hopeless case into the
category of a moderately severe onej; therefore, as an
anslogy, I believe it is not propounding too much to
say that the production of a lymrhocytosis by the ex-
hibition of iodine, would similarly improve the prog-
nosis in pulmonary tuberculosis.
To summarise the advantages of iodine in the treat-
ment of pulmonary tuberculosis, according to the
pvidence stated herein, they arei-
1. Production of a beneficial hyperaemisa of the

lungs.
2. Improved lymphatic drainage and circulation.
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3. Production of & beneficial lyrphocytosis.
d
4. Restraint of the action of the bacilli, in virtue
off the germicidal action of iodine.

5. Stimulation of scar tissue formation.

Details of Treatment of a Suspected, Incipient, or
Early Case of Pulmonary Tuberculosis.— It is essent-
ial to enlist the intelligent co-operation of the
patient, as so much depends upon himself. His inter-
est should be aroused, and he should be told why he
must follow the instructions implicitly.
Instructicns to Patient, and Routine Treatment.-—

1. BEat as much nourishing food, and drink as much
water or other bland fluids as possible.

2. Spend as much time as possible in the open air,
and always sleep out of doors.

3. Do not wear anything, such as braces, which would
hamper or restrict apical respiration.

4. Respirations to be made thoracic in type, and as
deep as possible.

5. Take breathing exercises at least twice daily;
ordinary deep breathing, and also the type which
impedes inspiration.

6. Take physical exercises dally; especlally those
which will strengthen the muscles of the neck,
back, and abdomen, to enable the head to be held
erect, the shoulders back, and the abdominal wall
flat. These exercises will increase the capacity
of the thorax.

7. Indulge in outdoor games, sports and labour, which
will be graduated by the medical attendant.

8. Wear a waist-belt, rather tightly if necessary.
This will remind the patient to breathe thoracic-
ally, and also help him to hold himself erect.

9. Acquire regular habits, and take meals regularly.

10.0btain sufficient sleep. Sleep either on the back

with a low pillow, or on the sound side.



39

11.Take a cold bath or cold douche every morning,
followed by a brisk rubbing.

12.The cleansing bath to be taken warm, and at night.

15.Apply & poultice over the affected area of the
lung just after going to bed. The poultice may be
removed later if it keeps the patient awake.

14.Paint the chest, over the affected area of the
lung, with tincture of iodine every morning, treat-
ing the back and front on slternate days.

15.Heliotherapy, or preferably, infra-red radistions.

16.Iodine, in some form, internally.

17.Iron, and maybe arsenic, for the anaemia.

18.8trychnine, digitalis etc. if necessary, to stim-
ulate the cardio-vascular system.

19.Treat constipation, but avoid making the motions
fluid.

20,Symptomatic treatment according to general prin-
ciples.

The instructions to the patient will be subject to

variation according to age, intelligence eic.

The treatment of moderately advanced, advanced, and

acute cases may need some modification, according to

the condition of the patient. Alsc, it may be necess-

ary to augment, or partly replace, this treatment, by

one or more of the therapeutic measures to be de-

gscribed in the next section.

COINCIDENT OR ALTERNATIVE THERAPHUTIC MEASURES.

(A) Intrathoracic Injections of Iodins.
This method of treatment occurred to me as being
practicable, and as having great possibilities of
success. I was therefore greatly surprised to learn
that it had been previously employed.

(59)

Referring to this mode of treatment Sajous says,
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"although the cases were more or less advanced, and
other methods had afforded but little encouragement,

very distinct amelioration of their condition was ob-
tained. The injections were well borne: no haemorrhage
was caused,. even where haemoptysis had previously oc-
curred. Two of the patients were children, aged four
and ten years, respectively. The injections caused
disappearance of the tubercle bacilli from the sputum,
gradual cessation of the fever and cough, all other
physical signs being also gradually eliminated. Open

air exercise and the patients'

daily vocations being
in nowise interfered with, the cases progressed stead-
ily toward recovery while earning their livelihood."
Sajous injected the material into the centre of the
lesion.

In view of this apparent success, it is a matter of
surprise to me that the method is not more widely
practised. I presume the unwarranted prejudice against
iodine in the treatment of pulmonary tuberculosis, has
much to do with this reluctance.

Rankin and Weigel(60) report successful chemical
sterilisation of tuberculous cavities by means of
gentian violet and methylene blue, introduced through
surgically established fistulae. I think the
establishment of fistulae is unnecessary, and that
iodine is preferable to these dyes, in fact preferable
to anything, in consequence of its beneficial actions
in addition to that of a bactericide.

Since iodoform emulsion has been so successful in the
treatment of surgical tuberculosis, I think it would
be the best means of administering the iodine.
dtamico(8l) preferred an iodoform emulsion containing
guaiacol, but since it is the action of the iodine we
anticipate, there seems no reason to add anything to
it.

Technique.— A knowledge of the anatomy of the lung

will enable the operator to avoid the larger blood
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vessels. If a needle of very fine calibre be used,
there will be practically no danger of producing

pneumothorax, and in any case, the visceral pleura
will probably be adherent to the chest wall.

The main lesion, such as an arsea of consolidation, or
a cavity, should be accurately located by clinical
methods, including the study of X-ray photographs
taken at various angles.

The "healthy" lung around the lesion should be in-
jected first, so as to iodize it, and thus tend to
prevent the spread of the disease. As the emulsion is
being slowly expelled from the syringe, the needle
should be slowly withdrawn, to prevent the possibil-
ity of the whole of the medicament being deposited
into an air vesicle or bronchiole: also so that the
emulsion will be deposited all alcng the needle
track, and thus some of it will entsr directly into
the interstitial tissue and lymph vessels, and also
into any stray tubercles which may have been pene-
trated by the needle. This procedure will also ensure
getting some iodoform into the superficial lymph
vessels of the lung, which, according to Miller,(ﬁg)
( although his assertion would appear to have been
disproved ) only very rarely anastomose with the deep
lymph vessels.

An attempt should next be made to inject the walls of
cavities, and the growing exterior of consolidated
areas. The chance of success will be enhanced by
withdrawing the needle as above described.

Finally, the principal lesion, a consolidated ares or
a cavity, should be injected. When a cavity is being
injected, the patient should, as far as possible, lie
on the affected side; and for an hour or sgo after the
injection, he should lie on that side to allow some
time for sbsorption of the iodine, and to prevent the
possibility of the emulsion immediately entering a

bronchus.
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If a little bismuth be added to the emulsion, an
X-ray photograph would shew whethsr or not the emul-

sion was in the right place.

The skin puncture may be sealed with collodion.

The injections should be repeated as frequently as
possible, and continued for some considersble time
after the patient is apparently well.

Advantages of the Method.=— In addition to the bene-
ficial effects of iodine as described in the preced-
ing section, this method will also tend to sterilise
the sputum, and will bring the iodine into contact
with certain tubercle bacilli, which might possibly
escape the bactericidal action of iodine otherwise
administered.

According to Kinnaman, (68) a 1-100 solution of iodine
kills the tubercle bacillus in seven minutes, and the
pyogenic cocci, ( which take part in the mixed in-
fection of pulmonary tuberculosis ) in greater dilut-
ion and less time.

As the lymph is drained away from the tuberculcus
area, and the adjacent areas which have been injected,
it will contain iodine, which will overtake and de-
stroy any commencing tubercle formation. The iodine
will also be taken up and stored by the lymphatic
glands, thus forming a defensive barrier. Thus it
will be seen that apart from any curative properties,
the iodine will prevent, or tend to prevent, contigu-
ous and lymphatic spread of the disease within the
affected lung.

Again, since the sputum will be sterile, or at least
less infective than otherwise, there will be con-
siderably less risk, if any, of aspiration spread of
the disease to the other lung, or to other parts of
the same lung. Similarly, there will be the same pro-
tection against laryngeal, oral and intestinal tuber-
culosis. Lastly, there will be little or no dangsr of

spread of infection to other people by the mediun of
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dried sputum. It should be noted, that even if the
sputum be expectorated before the iodine has had time

to sterilise it, it will contain iodoform, which will
liberate iodine and thus greatly reduce its infectiv-

ity.

(B) Artificial Pneumothorax.
There would appear to be plenty of evidence that this
procedure often greatly improves mattsrs, and, be-
lieving it to act in the manner which I have describ-
ed, I would advocate its use if more conssrvative

measures fail.

(C) Removal of the More Involved Lung.
I am aware that this operation is a very serious one,
and that it has been abandonsd. Nevertheless, I be-
lisve there are cases in which it may be indicated.
For instance, a case in which all treatment, includ-
ing artificial pneumothorax, had failed to check its
progress, and in which an early death was obviously
to be the termination. I think there would be much
more chance of recovery as a result of this operation,
than from such opserations as phrenicotomy and thoraco-
plasty, after artificial pneumothorax had failed.
The operation would entirely remove the greater part
of the disease, and also therefore, a grsat proport-
ion of the bacilli and their toxins, and thus greatly
improve the patient's general condition. In addition
to this, and, I believe of great importance, the re-
maining lung would receive much more blood than pre-
viously, which might even cure the disease 1f not too
far advanced in that lung. The case would also then
be more amenable to other forms of treatment.
) Production of Artificisal Mitral Stenosis.
fects of a partial mitral stenosis, could be

obtained by an operation on the pulmonary vein or
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veins, whose tributaries arose in the involved lobe
or lobes. The operation should be of such a nature

as to make the lumen of the vein smaller; and the
consequent backward pressure of blood would involve
only, or mainly, the lobes whose veins had been dealt
with. This of course would be a difficult operation,
and. the mortality would no doubt be high; but, if my
assumption be correct, the results, regarding the
lung disease, would be good: and, as with the pre-
viously suggested operation, there may be some cases

in which the risk would be worth whils.
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SUMMARY.

Etiological and General.
Important points in the etiology of pulmonary tuber-
culosis are the normal slowing of the blood stream in
the lung capillaries, and the normal poor blood sup-
ply of the lung apices. But for these two factors, I
believe pulmonary tuberculosis would be a rare
disease. In the person who succumbs to the disease,
instead of this poor normal having been maintained at
its best, it has been allowed to become worse, in
consequence of anaemia, low blood vpressure, lack of
exercise, ( physical or pulmonary ) insufficient food
or fresh air, inefficient treatment of some illness,
or some other factor which has, directly or indirect-
ly, further decrsased the vascularity of the lungs.
This is borne out by my study of a tuberculous family
in which I found that those who had escaped the
disease were of the plethoric, full-blooded type and
of good physique; while those who had succumbed were
pale, delicate, exsanguious and of poor physique.
Similarly, it has been observed, after a study of
five thousand blood relatives, that three-fourths of
the non-tuberculous offspring of tuberculous parents,
had been in just as close contact with active open
cases, as their brothers and sisters who developed
the disease. I believe that those who sscaped the
disease, and those who did not, will be difrerently
constituted in the same manner as the members of the
family which I studied.

The anaemia and low blood pressure which obtain in
pulmonary tuberculosis, although no doubt aggravated
by the disease, I believe to be primary in nature,
and of great etiological importance.

There is evidence to shew that the type of person
liable to contract pulmonary tuberculosis, is likely
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to possess a low blood pressure, dependent upon a
deficient thoracic capacity, and independent of any

disease therein.

Even though anaemia, in the sense of a deficiency of
blood elements, may not have existed prior to the
lung disease, there certainly will have been a "pul-

monary anaemia' where the lesion has developed.

Further, there are certain diseases which, to a
great or lesser extent, predispose to pulmonary
tuberculosis, and these without exception, directly
or indirectly, according to evidence adduced, reduce
the vascularity of the lungs. The outstaﬁding eX~—
ample of these diseases is congenital pulmonary
stenosis, the sufferers from which are extremely
liable to contract, and die from, pulmonary tuber-
culosis. Other diseases, predisposing in various
degrees, are anasemia, syphilis, measles, whooping
cough, diabetes mellitus, insanity, gastro-intestin-

al diseases and alcoholigm,

Conversely, some diseases appear to confer varying
degrees of protection against the tubercle bacillus.
In this series, mitral stenosis is the outstanding
example. In so far as the vascularity of the lungs
is concerned, this 1s the antithesis of congenital
pulmonary stenosis: and, as might be expected, the
degree of protection which it affords, is as gresat
as the predisposition to the disease in the other

case. This fact alone is very significant.
Other diseases affording protection against pulmon-

ary tuberculosis are, other varieties of acquired

valvular disease of the heart, asthma, emphysema,

gout and pneumonia. I have adduced fairly convincing

L

evidence that these diseases do afford protection,
in each case by increasing the vascularity of the

lungs.
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Regarding mitral stenosis there can be no doubt:
Emphysems and asthma produce the desired effect by
causing a negative pressure in the thorax, and con-
sequent suction of blood from the right side of the
heart into the lungs. It is not the emphysema as
such, but its causes, which produce this effect, dur-
ing the age period when the patient is most liable to
contract pulmonary tuberculosis,

Gout is beneficial in consequence of the accompany-
ing high blood pressure.

In pneumonisa, since one attack predisposes to an-
other, the patient would appear to have normally
hyperaemic lungs; and it is said that pulﬂonary
tuberculosis rarely supervenes on an ordinary pneu-

monia. If this sequence apparently occurs, the pneu-

monia will probably have been tuberculous in origin.

Bvidence as to the favourable influence of increased
vascularity of the lungs when pulmonary tuberculosis
is manifest, may be obtained from a consideration of
the therapeutic measures which are known to have pro-
duced good results in the treatment of the disease.
Of these may be mentioned sufficient food, fresh air,
residence at a high altitude, graduated exercises or
labour, a sufficiency of sleep, light-therapy, hydro-
therapy, artificial pneumothorax, iodine, iron and
strychnine. I have given evidence to shew that all of
these measures increase the vascularity of the lungs.
With regard to some of them, their action may pro-
bably be debatable, but I have already discussed

them in detail, and the more important points will be
touched upon in a more appropriate section of this

summary.

Again, some recently suggested therapeutic measures,
when beneficial in the treatment of pulmonary tuber-

culosis, would appear to act differently from that
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which is generally believed to be the case; namely,
by improving the condition of the blood, or inducing
hyperaemia of the lungs. Those which I consider to
do this are calcium, sulpharsenol, sanocrysin and
controlled diaphragmatic, or shallow,breathing.
Calcium has a general tonic effect, and strengthens
the heart beat.

Sulpharsenol contains arsenic, which is tonic, and
acts favourably on the blood.

The avowed bactericidal action of sanocrysin has
been denied on experimental evidence, and any bene-
fit accruing from it attributed to some other Tactor.
It causes hyperaemia oOf the lungs, and this I be-
lieve to be the beneficial factor.

Regarding "controlled breathing", I have proved ex-
perimentally, that it is a physiological impossibil-
ity for anybody to voluntarily take shallow inspir-
ations, or a fewer number than usual, for any length
of time. If a patient attempts to take fewer, or
shorter, breaths than usual, he will be compelled to
take a deep breath about every minute, thus well
exercising his lungs, and increasing their vascular-
ity. This effect will be augmented, by the impedi-
ment of inspiration causing a negative pressure in
the thorax, and consequent suction of blood into the
lungs. Good results are claimed for this method, on
the assumption that it lessens the blood circulation
in the lungs. I do not doubt the good results, in
fact I would expect them, but they are in con-
Ssequence of the sexactly opposite condition from that

=1

which is claimed, namely, increased vascularity of

the lungs.

There has occurred & progressive decline in the
death rate of pulmonary tuberculosis, hand in hand
with a change in conditions which will have, on the

whole, improved the vascularity of the lungs of the
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general population. These changes are, increased
wages and consequent better feeding and housing; the

appreciation of the wvalue of fresh air; improved
hygiene and sanitation; a more strenuous existence
and more active outdoor 1life; a growing popularity of
outdoor sports and games; and in short, a progressive

increased actlivity of the peonle.

The incidence of pulmonary tuberculosis in the mount-
ainous district of Qacha's Nek, the altitude of
which ranges between 5,000 and 10,000 feet, is less
than 1%; and, excluding cases of pneumonokoniosis,
only 0°1%. This low incidence, I attribute to the
fact that the inhabitants have, as a class, high
blood pressures and increased vascularity of their
lungs, in consequence of the high altitude, and the
great amount of exercise which they necessarily must
take. In fifty "healthy" native men, I found the
average systolic blood pressure to be 139-8mm. Hg,

for an average age of 31 years.

There would appear to be abundant evidence, that pul-
monary tuberculosis ensues in consequence of an avas-
cular condition of the lungs; also that if the pul-
monary blood supply be maintained at its best, tuber-
culosis of the organ will not develop; and that im-
proving the vascularity, or inducing hyperaemia, of
the lungs, ( even incidentally and by haphazard
metheds ) greatly improves, and often cures, pulmon-

ary tuberculosis.

Prophylactic and Therapeutic.
Anything which will ensure an efficient amount of
healthy blood circulating through all parts of the
lungs, will prevent the onset of pulmonary tuber-
culosis. Consideration of the adduced evidence causes

one to conclude that the beneficial increased
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vascularity, or hyperaemia, may be either active or

pagsive.

The most important prophylactic measures are:-

1. Physical exercise, including breathing exercises.

2. Fresh air.

3. Sunshine, failing which, plenty of daylight.

4. Personal cleanliness, including cold baths.

5. Sufficient nourishing food, including an abundance
of water.

6. Regular habits, including sufficient sleep.

7. Efficient treatment of all minor ailments.

8. Complete convalescence after all illnesses.

9. Periodical examination of all school oﬁildren.

10.Management of those already suffering from pulmon-
ary tuberculosis.

Fresh air, sunshins, daylight, cold baths, sufficient

sleep, food and water, all, directly or indirecctly,

improve the pulmonary circulation, and also the gen-

eral condition of the patient.

Outdoor sports, games, and physical and pulmonary

drill, should be compulsory at all schools. If these

be indulged in from early school-days; and children

be periodically examined for evidence of anaemia,

lowered vascular tone, or such conditions as would

cause "pulmonary ansenia", and when found, remedied;

and if a thorough convalescence be obtained after all

illnesses, no matter how trivial they apparently may

be, then the incidence of pulmonary tuberculosis

would be very materislly diminished: in fact, I vent-

ure to suggest that it would soon be relegated into
the category of rare diseases. Furthermore, if this

regime obtained, there would be 1little to fear Tfrom

the danger of dried tuberculous sputum.

The real danger to life from tuberculosis arises
when the disease involves the lungs, owing to its in-

evitable spread throughout these organs in a great
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ma jority of clinical cases. I believe this spread
could be prevented, by placing the treatment of the
disease upon a sound and rational basis.

Specific and "laboratory" treatment of pulmonary
tuberculosis has had a fair trial, and I am of the
opinion that as much could have been attained with-
out it, since the fall in the incidence and mortal-
ity of the disease, was apparent before any of the
methods came into being. The use of these various
gspecific and chemical substances may, and undoubted-
ly has, effected improvement, but their action is
very uncertain: and it is stated that the same re-
sults have been obtained with injections bf cow's
milk. I believe that, in common with some of the
more recently suggested therapeutic measures, any
benefit derived, may have been from the occasional
incidental production of increased vascularity of
the lungs,  often maybe, by means of some coincident

treatment.

By the production of hyperaemia, Nature cures all
those people, who ars attacked by the tubercle
bacillus but do not shew clinical evidence of the
disease. In a smaller number, Nature similarly cures
them by the time thelr disease is beginning to be-
come clinically manifest. In the remaining relatively
small proportion who develop clinical pulmonary
tuberculosis, Nature has presumably failed to produce
a sufficient degree of hyperaemia, owing to the poor
supply of blood available in the attacked parts of
their lungs; therefore, 1if Her efforts were augment-

ed, I believe pulmonary tuberculosis would almost al- :

ways be cured. Clinical and post-mortem evidence
proves that these natural cures must amount to at
least 70% of those infected with the tubercle
bacillus. Now if any treatment cures 70% of cases of

any disesse, it is surely worthy of a thorough trial



52

in the remaining 30%, and I think it could be used
with a degree of confidence amounting almost to

certainty, regarding the result.

The treatment which I would advocate is based on the
same principles as the suggested prophylactic meas-
ures; and resolves itself into the use of any sub-
stance or metkod which will increase the vascularity
of the lungs, and especially in the diseased area.
Consideration of the various treatments which are
known to have benefited tuberculous patients, ( such
as sufficient food, fresh air, residence at a high
altitude, sunshine and graduated exeroiseé ) proves
beyond doubt that this method has really long been

in vogue, but the fact has apparently not been ap-
preciated by those administering the treatment. The
results that have accrued, also prove the efficacy of
this hyperaemic treatment, even when it has been only
an occasional and accidental occurrence; therefore,
if the principle were applied thoroughly and with in-
tent, the benefit would be proportionately increased.
I would emphasise some therapeutic measures, the act-
ion or utility of which, might appear to be debat-
able.

The importance of an abundance of water cannot be
overestimated. It will prevent the tissues from be=-
coming dehydrated and shrivelled: it will lessen con-
stipation and its toxaemia, and also rid the blood of
tubercle toxins. These factors will greatly improve
the patient's general condition, and considerably in-
crease his resistance to the disease. Furthermore,
the circulating blood will be greater in amount than
it would be otherwise, and will therefore tend to
make the blood pressure higher, and thus further in-
crease the vascularity of the lungs, and improve the

lymphatic drainage.
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Of the efficacy of light-therapy there would appear
to be no doubt, but, as in previously cited in-
stances, the benefit resulting is attributed to the
wrong factor. It is generally believed that the
ultra=-violet rays are responsible, in some mysteri-
ous way, for the betterment in the patient's condit-
ion, but I believe it is really due to the infra-red
radiations, which emanate from the source which is
utilised for the application of ultra-violet radiat-
ions. There is considerable evidence in support of
my contention. The infra-red rays penetrate the most
deeply, and induce hyperaemia in the underlying tis-
sues. Since the blood is heated, the lungé are made
more vascular, whether they are treated directly or
indirectly, but the direct method would appear to be
the more rationals It has been stated, on the
strength of clinical observation, that the less
liable a tuberculous patient's skin is to pigmentat-
ion, the more benefit will he derive from helio-
therapy. Although this is contrary to Rollier's
original theory, it is in accordance with the fact
that "white" people are more amenable to helio-
therapy than are "black" people. Therefore, since
the ultra-violet rays are responsible for the pro-
duction of pigmentation, it is hardly reasonable to
give them credit for the therapeutic effects: these
would appear to be due rather to the infra-red rays,
the action of which is produced in inverse ratio to
the presence of pigmentation. In view of these facts,
cne would advocate the use of the carbon-filament
incandescent lamp in the treatment of pulmonary
tuberculosis, the glass bulb of which will filter
out the ultra=violet rays, and thus ensure the full
benefit of the infra-red rays.

There has been much reluctance to use light-therapy
in the treatment of this disease, in consequence of

the belief that it may cause haemoptysis, but
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experience appears to have proved this belief to0 be
erroneous, and to be founded on bad technique.

Despite many authoritative opinions to the contrary,
I believe that iodine, in some form, will be found
the most useful drug, and to be vsry beneficial, in
the treatment of pulmonary tuberculosis.

I have given good reasons for stating, that the be-
lief that the drug may cause osdema of the lungs is
fallacious.

In addition to claims of successful treatment by the
internal administration of iodine, its external
application would also appear to be of great gservice.
The beneficial action of iodine would appear to be
essentially due to the production of hyperaemia of
the lungs. Other advantages are, improved lymphatic
drainage and circulation, production of a beneficial
lymphocytosis, restraint of the action of the tuber-
cle bacilli, and stimulation of scar tissue formation.
When administering the drug, the patient should be
examined to see 1if these effects are being produced,
and if they are not, the dose should be increased in
frequency or amount, until the desired effect is pro-
duced.

Iodine, like heliotherapy, induces a lymphocytosis,
and since a fall in the lymphocyte count indicates

a bad prognosis, it is possible, in fact probable,
that the lymphocytes in some manner, and to some ex-
tent, control the development of the disease. Iodine,
by inducing a lymphocytosis in pulmonary tuberculosis,
may quite conceivably act in the same beneficial
mgnner, as nucleic acid does by producing a leucocyt-
osis in pneumonia. _

There is evidence to shew that intrathoracic inject-
ions of iodoform emulsion are very efficacious in the
treatment of this disease. This is not surprising,

gince it is so successful in the treatment of
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surgical tuberculosis. In addition to the aforement-
ioned advantages of iodine, this method has the

additional advantage of tending to sterilise the
sputum, thus protecting the patient from tuberculosis
elsewhere, including aspiration spread, and also

eliminating the danger to others from dried sputum.

The good results claimed for artificial pneumothorax,
are generally attributed to the fact that the lung is
at rest, but T am doubtful whether this is the bene-
ficial factor. In the type of case in which it is
generally said to be indicated, there will probably
be some pleuritic adhesions over the lesion,
especially if the lesion be superficial. In con-
sequence, this portion of the lung will not collapse,
but, on the contrary, will become more vascular. A
large number of cases is reported, in all of which,
collapse of the lung was obtained, but in about only
50% was it therapeutically successful. These would
presumably be the cases with adhesions over, and con-
sequent hyperaemia of, the lesion. If rest of the
lung were the curative factor, one would expect a
more uniform result; whereas, 1if hyperaemia were the
beneficial agent, one would expect good results in
only that proportion with moderate adhesions, that
is, approximately, the numerical result which was ob-
tained. This contention is supported by the state-
ment, based on experience of over 800 cases, that
disease in the contralateral lung, contrary to gener-
al belief, is not a contraindication to the product-
ion of artificial pneumothorax; and that its product-
ion causes a coincident improvement in the condition
of the uncollapsed lung, which would certainly be
hyperaemic. This latter statement is very strong
evidence, in favour of the hyperaemic treatment of
pulmonary tuberculosis. Believing artificial pneumo-

thorax to act in this manner, I would advocate its
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use when more conservative measures fail.

Removal of the more involved lung, may occasionally
be indicated when other treatment has failed. It
would have the advantage of entirely removing a
greater part of the disease, and of producing hyper-
aemia of the remaining lung, which may possibly cure
the disease.

Similarly, it may happen that production of an arti-
ficial mitral stenosis, by an operation on a pulmon-
ary vein, may be thought worth while. This would

produce hyperaemia of the affected lobe or lobes.

Of the efficacy of the production of hyperaemia in
the treatment of pulmonary tuberculosis, there is
apparently no doubt: and since what has been attain-
ed is in consequence of only indirect methods, and
more or less accidental, there would appear to be a
strong case for the energetic application of this
form of treatment. The obvious conclusion is that
results would be infinitely better, both as regards
prophylaxis and treatment, if the preventive and
curative factor were recognised, and produced in all
cases with certainty.

The words of my hypotheses, which I believe to be
proved, most effectually summarise my conclusions:-
The development of pulmonary tuberculosis in man, is

made possible solely in consequence of "anaemia

( in the sense of a deficient supply, either of
whole blood, or blood elements ) — natural or ac-

guired - of the lungs.

If this "pulmonary anasemia" be prevented, or, if al-
ready existing, cured, tuberculosis of the organ
will not ensus.

An established tuberculosis of the lungs — at least

in the early stages — can be cured; and greatly
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improved in practically any stage, by the efficient
treatment of the pre-existing "pulmonary anaemia'.
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