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CHAPTER XV.

GIANTS OF THE SECOND CLASS,

PATHOLOGICAL GIANTISHM,
(econtinued)

SECTION T, THE GIANTISM OF NUTRITIVE OVERLOADING,
This class was made provigionally to include
three hypothetically distinct groups of giants.

1. The giants of deficient exogencus metabolism-—
the deficient excretors.

2, The giants of excessive absorption-—the more
than sufficient absorbers.

3. The giants of excessive absorptiocn, deficient
excretion and consequent sexual failure com-
bined.

In order to obhtain a definite basis of infor-
mation I guote the published records of ten cases of

glantism which undoubtedly belong to this class.

RECORDS/
QﬁlvERS_!‘?_

d%LIE RARY
INBUR&’
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PLATE XXVI,

The Giant Constantin,

————After Woods Hutchinson,
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RECORDS OF TEN CASES OF GIANTISM.

(1)
OBSERVATTON T.

The Giant Constantin,

Secientifically accurate accounts of the here-
ditary and personal history of Constantin are not ob—
tainable, It is known, however, that he was born in
1872 in Wurtemberg and that his parents and only brother
were of ordinary stature, It is said that he had an
uncle whe stood 2m03 in his stocking soles. Accord-
ing to Constantin's show biography his stature at the
age of 14 was 1mP4, at ths age of 28, 2mES, but it i=s
neceseary to receive these measurements with caution,
His photograph shows two points of interest. Pirst,
his face is peculiar as the result of his heavy lower
Jaw; second, his great stature is obviously largely
the result of the great length of the lower limb,

Mentally Constantin is said to have remained
to the end of his 1ife a perfect child: he lived al-
most entirely on cakes and sweets.

Towards the end of 1801, when on tour in

Belgium, /

(1). A.,Dufranc, P.E.Launois et P,Roy. Bulletins et
Mémoires de la Soci€té, ligd.des HOpitaux de Paris,
gfance du 8 Mai, 1903. (Summary.)
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PLATE XXVII,

Fig, 1. Photograph of Constantin to show facial

asymmetry,

———— After Launois and Roy.

Fig, 2., Photograph of Constantin taken some years
earlier; the facial asymmetry is less marked and the
great length of the lower limbs is well seen,

——— From Professor Cunningham's Collection.
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Belgium he developed a symmetrical gangrene affecting
both feet. He was admitted to the Hospital of Mons
where Dr . Dufranc successfully amputated the right leg.
By the 28th of February the stump was sufficiently
healed toc permit of an artificial 1imb being fitted.
As soon as he bhegan to go about,the left leg which had
temporarily recovered bscame bad again.

At first the giant would not hear of another
amputation, but as the gangrene got steadily worse he
congented and on the 7th of March 1802 the left leg
was removed by disarticulation at the knee. The re-
sult for the first few days was satisfactory, but he
was a had patient, continualiy knocking off the dress—
ings, with the result that the wound went septic: sep-

ticaemia developed and he died on the 30th of March.

Post Mortem Examination.

The post-mortem examination showed the cause
of death to have been pyaemia. The joint cavities,
egpecially those of the wrist and left shoulder, were
full of pus. The bases of the lungs were markedly
congested and on section muco-pus was found in them;
the apices were studded with tubercles, some of which
were hreaking down,

There was a most marked visceral giantism,

the/
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Photograph of the skxull of Constantin to show
the asymmetry of the nose, malar region and orbit and
the great increase in the vertical diameter of the
face,

———— After Launois and Roy.
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PLATE XXIX.

Skull of the giant Constantin to show the
increase in the vertical diameter of the face, the
high degree of mandibular progenism and the well
marked occipital ressaut.

———=— After Launois and Roy,
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PLATE XXX.

Bage of the skull of the giant Constantin to
show the dilatation of the sella turcica and the asym-
metry of the foramen magnum,

——— After Launois and Roy.
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PLATE XXXT,

Humerus of the giant Constantin, to show the
rersistence of the epiphyseal cartilage at the upper
end until the time of death, Constantin was nearly
thirty when he died.

-——— After Launois and Roy.
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PLATE XXXTII.

Femur of the giant Constantin compared to
that of a normal adult, At the lower extremity the
line of Junction of the epiphysis and diaphysis is
plainly visible.

——— After Launois and Roy.
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the heart and liver being especially large: the tes-
ticles, on the other hand, were very small, being no
larger than haricot bheans. The pituitary was marked-
1y enlarged (the size of a nut.) There are no measure-—
ments of the gland and no record of its structure, but
the measurements of the sellia turcica were:——
Antero-posterior diameter 30mm.
Transverse —-— - 36mm.
Depth e e 30mm.
The skull was remarkable in two other parti-
culars i--
_1l. The malars were exceedingly prominent,.
_ There was a marked projection of the lower
jaw, this was so great that the lower alveolar margin

was three fingers' breadth in front of the upper.

The skeleton was also remarkable,

SEL.. because of the enormous length of the femora
760mm,

_ because of the persistence or the extremely
recent union of the epiphyseal cartilages. In the
femur, as is shown in Plate XXXIT. the line of Junc-
tion is readily apparent, although bony union has in
part taken place, In the humerus the separation of
the head is complete, as is shown in Plate XXﬁI.

Constantin/



Constantin was nearly 30 when he died.

OBSERVATION IIEI)
THE GIANTESS ELLA EWING, AGE 23, REPUTED HEIGIT 8ft.3.
PROBABLE HETGIT 7Tt.6.

According to herself she did not begin to grow.
beyond the normal rate, until she was abhout nine years
of age, when she rapidly shot up to a great height, She
is, however, gtill growing and has added an inch to her
gtature in the course of the present year., In the
photograph the disproportionate length of both upper
and lower 1limbs is so obviously abhnormal as to require
no support froﬁ measurements, This is fortunate as
all reqguests for permission to maks measurements were
definitely refused. Her feet are of enormous size
and of clumsy shape. In spite of the great length of
her lower 1limb her hand descends beyvond the mid-point
of her thigh and this lends some colour to the state—
ment that her span is 10 feet, 2 inches,. The length
of the hand from the bend of the wrist to the tip of
the middle finger is 10 inches, an excess of nearlvy an
inch above the normal proportion for her estimated

stature, /

(1) Woods Hutchinson, New York Medical Journal,
July 21st, 1800,
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PLATE XXXIII.

Miss Ella Ewing and her parents. The
extraordinary height of the giantess's iliae crest
is well seen: the length of her arms is also most
remarkable,

———— After Woods Futchinson.
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stature. The circumference is no less than 10 inches
and the fingers have a peculiar sausage-like appearance.

No measurements of the jaw or other parts of
the face were permitted, but the impression given by
inspection was that the lowexr jaw, the nose and the
malar bones are distinctly excessive in their develoP-
ment in comparison with the forehead and cranium.

This is shown sufficientiy well in the photograph, I
(W.H,) think, to Jjustify the statement.

Miss.Ewing was born in Missouri and is an
only child, Her father is 6 feet 2 inches: her
mother £ feet 1} inches. She has had the ordinary
ilinesses of childhood and her growth is =aid to have
started shortly after an attack of measles, A point
of some interest in her history is that two vears ago
ghe broke a tibia by Jumping off a stump two feet high;
repair was normal. Her speech is somewhat lisping
and strongly suggestive of a tongue too large for her
mouth, but no examination was permitted.

Her intelligence would be normal for a girl
of thirteen or fourteen.

There is no disturbance of vision and no head-
ache; she is, however, easily tired.

No kyphosis can be detected and the girl de-

clares herself to be in perfect health in every way.

OBSERVATION/






PLATE XXXIV,

The giant Machnow with, at his side, Professor
V.Luschan and the skeletons of a Patagonian and a Bush-
man, The asymmetry of the face and the great size of

the hands and feet are well seen,

—-——— Journal des Voyages, 1903, p,416,
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(15
OBSERVATION ITIT,

THE GIAWT MACHNOW,

The Giant Machnow was bhorn at Witebsk in
Russia, he belongs to a family all the members of which
are of normal staturse, Up to the age of four he him-
self was of ordinary size. No cause can be assigned,
but immediately thereafter he began to grow rapidly.
He slept a great deal, often for 24 hours consecutively.
At the age of 16 he measured 1mE7: now, at the age of
twenty—-two he is 2m38,

He is, therefore, one of the tallest giantse
known,

The foliowing measurements are all that he

would allow to be taken,

MEASUREMENTS -0F THE HEAD,

Length of Hesd., 220mm,
Breadth " 178
Length of base 1356
Height 160
Minimum frontal diameter 128
Height of face (top of forehead

to chin. ) 222
Height of face (nasion to chin,) 164

Height/

(1) Lissaner und v. Luschan Zeitschrift fiir Bthno-
logie 1803, Heft 2. ( Summary )
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MEASUREMENTS OF THE HEAD (continued)

Height of face (naso alveolar

length) 29mm,
Length of nose 70
Breadth " = : 50
Bizygomatic Breadth 187
Bigonial . 126
Distance between internal
angles of the eyes 40
4 external 8 118
Breadth of the mouth 8b
Height of the 1lips 27
Length of Ear 74
Breadth " “ As
Circumference of the head 820

MEASUREMENTS OF THE TRUNK.

Height seated 1130
Stature 2380
Epi-sternal notch to ground 2000
Shoulders to the ground 1880
Iliac crests 2 1460
Symphysis # B 1260
Lower border of patella

(to the ground) 800
Circumference of the pelvis 1200

MEASUREMENTS /
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MEASUREMENTS OF THE LIMBS.
Length of arm

. "  forearm

. "  hand
Breadth "
Length of middle finger (palmar)
Length of middle finger (dorsal)
smallest circumference of the thigh
Largest y " " "
Length of foot
Breadth of foot

Supplementary Note,

1046mm.
640
251
109
107
187
200
410
370
149

Machnow's intelligence was very poor, he was

described to me (A.C.G,) by a freak showman who knew

him well as a "sgimple sort of fool® and "very stupid."®

He was a large eater and drinker.

There is no record

whether he was diabetic or not. (Since the facts

given above were published Machnow has died:

know of any post-mortem record

(1)
OBSERVATION IV.

THE GIANTESS LADY AAMA,

Lady/

I do not

(1). Woods Hutchinson, American Journal of Medical

Scisnces 110, 1895, p.190. (Summary.)
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Lady Aama and her sisters,

———— ‘Show card from Professor

Cunningham's @Gollection.
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Lady Aama (Emma Alline Batallaid) was born on
the glopes of the Jura in France, Her age was various-
1y stated by her sisters as 17 or 19.

Aama was reported and advertised to he over
eight feet; after death her height was found to be
8ft, 73 inches. She died in Towa on the 27th of Feb-
ruary 1893, and the cause of her death was certified
as '"quick consumption,® On careful inguiry, however,
it was found that she had been failing gradually for
four or five years and had died quite suddenly. She
wag on exhibition to within three daves of her death,
but for weeks before that her muscular weakness was
s0 extreme that she was obliged to support herself by
holding on to an upright rod fixed in the floor, Her
death appeared due to a general collapse hastened by
an acute coryvza: the actual mechanism of death being
syncope following a fit of cocughing.

She was the fifteenth child of a poor labourer;
all the others were of normal height. One of the sis-
ters who accompanied her declarsd that she was growing
up to the time of death.

Her intelligence wae decidedly poor.

Description of the Body.

The body was extremely emaciated and the first
thing/
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PLATE XXXVI.

Lady Aama upon the autopsy table. The thin-
ness of the arms and chest and the enormous size of
the hands are especially to be noted.

——— After Voods Hutehinson.
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thing which arrested the attention was the extremely
small size of the chest and of the trunk as a whole
compared with the greatly elongated extremities.
Measuremente showed this impression to be correct and
that the excessive length of the lower limb was re-
spongible for three-fourths of the total excess of
height.

The next striking feature with regard to the
body was the disproportionate and peculiar shape of the
hande and lower Jaw, These are well seen in the ac-
companying figurss. Measurements, again, supported
the general impression, The hand instead of bheing
apout one-tenth of the hody height in length. was
nearly one-se@éventh; that is, instead of being about
7+9 or §6-inches it was actually 11-26, The fingers
were of peculiar shape being long, of uniform thickness
and square at the tips. The foot was also large 13.76
inches long instead of 12-8 inches which would be the
proper propertion for an individual of her height.

The lower Jaw measursd B; inches from angle
to symphysis as against the 37 inches which is the
average for adult males.

There was absolutely nothing in a view of the
trunk above the symphysis pubis to indicate ihe sex;
the /
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the circumference of the chest was two inches less than
that of the hips; the mammary glands were completely
absant. The nipples were flat and smali and upon
dissection a mere trace of gland tissue and of a sus-
pensory ligament could be made out.

The skin looked thick and earthy, but other-
wise did not appsar abnormal: the hair of the head

was thin and sparse, but of about normal length.

REPORT ON THE VISCERA,

Heart slightly above normal sige; left ven-
tricle enlarged, valves dilated. Pericar-
dium normal,

Lungs normal except in size which appeared be-
low the average; 1l1light in colour and
completely collapsed; no plsural adhe—
gions.

Splean greatly enlarged (2 1lbs; ) pulp, gravish:
capsule thin and surface lobulated.

Kidnsvs: normal, capsule non-adherent.

Liver slightly enlarged, otherwise normal.

Supra—
renals enlargead.

Thyroid

Gland normal in size and appearance,

Brain/
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Brain Owing to the fact that the autopsy was
not performed until a week after death
it was impossible to remove it entire.
The tip of the left temporal lobe came
away as a putty-like mass: the pitui-
tary, which was greatly enlarged, DbDIoke
across on removal, its form and outline
heing completely dsstroyed. Its dimen-
sions can be Judged from the size of the
fossa which measured 1} inches in its an-
tero-posterior and 1} inches in its trans-
verse diameter,

After hardening in alcohol the brain

weighed 388 ounces,

GENITAL ORGANS. The most striking abnormality was
found in the genital organs. The mons
veneris and labia majora were flat and
poorly developed. The clitoris was
nearly half an inch in diameter and ex—
tremely prominent and with large clitori-
dal folds presented no very fanciful re-
semblance to a small and imperfectly
developed penis. This probably was the

cause/
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cause of the reports circulated in Aama's
life-time that she was an hermaphrodite.
The vagina was small, straight and barely capable
of admitting the forefinger.
The uterus was 1+ inches long and two-thirds of
an inch brcad--ahout the size and shape
of the last Joint of the little finger
and weighed two drachms,

The Fallopian tubes were barely recognisable and

their abdominal extremities had only
three or four rudimentary fimbriae, none
of them being attached to the ovary.

The ovaries were small granular masses of the size

of the finger nail adhering to the pos-

terior surface of the broad ligamsnt

SKELETON,

After the removal of the softer tis-
sues the bones were macerated and cleaned
in the hope of being able to mount them
for the museum, but such was their spongy,
crumbling condition that it seemed doubt-
ful whether they were firm enough to sup-
port their own weight. The whole osse-

ous system appsared to be in a cendition

of/
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of osteoporosis; a touch dislodged the

teeth from their sockets, the rihs and

glighter hones snapped across at the

lightest strain and the epiphyseal plates

upon the bodies of the vertebrae could be

lifted off with the finger.

The boneg though much larger were

very l1ittle heavier than normal,

the ra-

dius, the scapula and the fibula, for

instance, being found to exceed in weight

the average of healthy hones by only ten

per cent.

THE SKULL.,
Circumference at level of glabella
Distance between ext. orbital processes
Superciliary ridge to point of symphysis
Angle of inferior maxilia to syvmphysis
Length of nasal bone
Breadth of nasal bone
Glabella to oceipital point
Breadth index
Height index

A/

21} inches
5 u

u

(=2]

= (o))
Bl Bpe Bl B

I
@ B 3
B
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PLATE XXXVII.

Base of Lady Aama's skull. The enormous

size of the frontal sinuses is well seen,

———— After Voods Hutchinson.
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A most striking illustration of the highly
rarefied, not to say cavernous, cocndition of the bhones
is seen in the condition of the frontal sinus and the
thin paper-iike condition of their bony walls. A
gimilar condition was found in the maxillary antrum.
The squamous temporal was so thin that the groove for
the middle meningral actually caused, on the right
side, a perforation half an inch long. The zygoma was

reduced to the thickness of pasteboard,

PELVIS AND TRUNK,

Pelvis:—-

Circumference around crest 38 inches
Transverse inter spinous 156 o

i inlet 8y !

3 outlet 8 d
Depth 7 u
Transverse diameter et =
Antero-posterior diameter /7 "

Symphysis pubis to tuberosity of ischium 11 8

Anterior superior spine to posterior su- 8 e
perior spine

Do. do. to posterior inferior spine 9 v

Crest of ilium to sacro sciatic notch 7 "

Length of sacrum and coccyx(internal) 2%

Length/
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PLATE XXXVIII,

Skull of Lady Aama, showing the great sige
of the mandible and of the nasal bones which have
been outlined in erayon.

———— After Woods Hutehinscn.
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Length of sacrum and coccyXx (external) 103 inches
Long diameter of sacro sciatic foramen 23 "
Diameter of acetabula 2} & 2% "
Depth 2 . 13 & 13 v
Depth of pubis symphysis ‘ 2% u

Fourth Lumbar Vertebra:.—

Tip to tip of transverse processes 53 inches
Body 22 x 2% ¢
Trunk ‘——

Spine; atlas vertebra to tip of

coccyx following curves 42 inches
Clavicle length 7 "
Scapula (inferior angle to tip of

acromion 108 v

Sternum length g} it

- The sternum presented a central round perfora-
tion one-third of an inch in diameter in the third
piece of the gladiolus, and the fourth piece was
cleft and broadened at its extremity. The acromial

epiphysis was in two piecss.

Upper Extremity.-——

Whole arm and hand 37 inches

Humerus/
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Humerus 164 inches
Olecranon to tip of 2nd fingsr 23 u
Ulna ' 113 "
Radius 13 ¢
Middle metacarpal and finger 03 u
Metacarpal middle 3% u
First phalanx 23 "

Lower Extremity :——

Head of femur to os calcis 47% inches

Pemur head to internal condyle 233 "

Width at condyles b3 "

Circumfarence of shaft (middle) 655
Tibia:--

Length internal tuberosity to

internal malleolus 18% inches

Circumference 53 "
Foot i

Length 13} inches

Girth i 10} “

Pirst metacarpal length 3 3

There was a distinct, bossy, velvety-looking

elevation/
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elevation of the postero-internal surfaces of both

tipia in their middle third.

(1)
OBSERVATION V.

THE GIANT GOLIATH, AGE 47.

Ulinical Note. For some fifteen vears Goliath's face

has been remarkable for the heavy Jaw, prominent
cheekbories and large nose, The body is literally
covered with xanthomatous tumours, He is diabetic;
his sight is bad. In addition he is of snormous
size,

Apparently, apart from the inconvenience at-
tendant upon diabetes and the diminution of vision,
Goliath is quite comfortable and does not complain
of headache,

Death. Death was sudden and was the result of dia-

betic coma.

AUTOPSY.

Upon the post-mortem table the hody measursd
Im78; the trunk Om95; the cranium Om21 and Oml8s.
On/

(1). Dallemagne, Arch.de med. experim. 1893 obs.l.p.589.
( Summary )
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On opening the thoracic cavity no pleural effu-
sion was found; on the 1eft side there were no adhe-
siong; on the right they were numerous and strong.

The right lung showed some hypostatic pneumonia
at the bhase,

The left lung was in a state of red hepatisation,
except at one or two pointe where the colour tended
towards grey.

The heart was very largs, weighed 885 grammes
and measured 165,<18,%7 centimetres. The left ventricle
was markedly hypertrophied, the wall being 2 centimetres
thick, The mitral cusps were glightly thickened and
adherent, The aortic valve and aorta were normal.

The right heart was slightly hypertrophied, but much
less than the 1sft, microscopically the fibres appeared
twice as large as normal,

The liver was enormous; 1t measured 39 x 656 x 11
centimetres, and weighed £,900 grammss, Microscopic
examination showed a slight selerosis with a 1ittle
fatty infiltration.
| The spleen masasured 23 x 13 x 8 centimetres, and
weighed 920 grammes; it was very firm; there was
glight hypertrophy of the fibrous tissue.

The pancreas weighed 220 grammes,

The/



196

The kidneys were very large, the right weighed
B60 grammes; the 1left 620, Histologically the cell
outlines were difficult to determine owing to swelling;
the lumen of the tubules was obliterated.

The brain weighed 1400 grammes. In the sella
turcica there was a tumour the size of a pigeon's egg.
There were several secondary nodules in the neighbour-
hood. The tumour and secondary nodules had pressed
upon the optic chiasma and nerves which were markedly
atrophied, and, as the result of pressure, pyvramidal
on section,

The brain appeared small, and the convolu-
tions either undeveloped or atrophisd; the fissures

were numerous, but very shallow,

THE SKELETON,

THE SKULL.
The Cranium:--Cephalic index 7563
Frontal index 78-8
Stephanic index 87-8

The skull bones were remarkable for their thickness.
None of the principal sutures were ossified; they were
bPeculliar for their lack of serrations. The stvloid

processes/
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processes were 50mm. long. The frontal sinuses were
enormous and passed half-way up into the sguamous part
of the frontal bone. 'fhe parietal at the level of
the eminence is 8 to omm. thick,

The sella turcica was extraordinarily large,
the antero-posterior diameter was 18mm.; the transverse
diameter 25mm. the depth 1Bmm. the posterior wall was
axceedingly thin and in part perforated. The rest of
the skull gave the impression of being the =eat of an

intensely active bone formation.,

The Face:——

The face, like the cranium, showed some pecu-
liarities: some of its parts were considerably'over
developed. There wae a marked maxiliary prognathism;

the lower jaw projected 1l8cm, beyond the plane of the

nagion,

The hands and feet were large, but the incrsase was

uniform, The hand measured 20 centimetres in length;
the foot 24,

The crests upon the bones were rough and "mos-
sy;" 1the fifth metatarsals were especially remarkahble
for these bony excrescences,

The /



198

The other bones, though thsey did not show
characteristics comparable to the preceding, appsarad
to have developed unusually, their extremities resembled

in appearance the bones of the hands and feet,

Microscopic Examination of the pituitary showed the

mass to be very celliular, the cells being small and
staining deeply. The whole gland appeared to be a
sarcomatous mass surrounded by a strong fibrous cap-
sule. Blood vessels were very plentiful.

Microscopically the thyvroid was found to have
undergone a celioid cystic degeneration. The cvsts
were about the size of a pin's head, and consisted of
a fibrous membrane which enclosed the colloid material.
In other parts it was possible to trace all interme-
diate stages hatween this and the normal.

The optic nerves were largely fibrous.

In the medulla some peculiar nodules were
found, Spherical in shape and about one millimetre
in diameter, they had the appearance of being formed

of small masses of ependyma which had emigrated and

become encysted,

OBSERVATION/
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PLATE XXXIX.

The giant K. Drum-major of the 101st
Regiment of Infantry of the Line of France.

-——— Afler Launois and Rovy.



189

(1)
OBSERVATION VI.

DRUM-MAJOR K,

Te CLINICAL RZPORT BY ACHARD AND LOEPER, 1800,

K.,age 34, carpenter, was admitted on 14th of
April, 1900, fto the Hospital Tenon. His great stature
immediately attracted attention, with hare feet he
measured 2ml2, It appears that he attained this sta-
ture about the age of 21. At the age of 18 he was 1m78,
two years later, for no known reason and having had no
acute disease in the interval, he was found to have
grown 20mm, At the time of his conscription he was
entered as bsing over two metres in height. He per-
formed his military service and was appointed drum-
major,

He comes of a family which is remarkable for
the height of some of its members. His sister was |
1m80; his father, who died at the age of 85 of some
undetermined cause, was no less than 1m®5; one of his

paternal/

(1), I quote this record from Launois and Roy's work
"Géants.* The clinical record is by Achard and
Loaeper; . the post-mortem, by Launois and Roy. The
whole report forms a most valuable addition to our
knowledge of giantism,
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paternal uncles was actually 2mlO, The rest of his
paternal uncles and aunts, to the number of eight,

were of normal stature, His mother enjoys good health
and is of normal stature; she has never had a miscar-—
riaga, nor have any of her children died in infancy.
There is no evidence of hereditary svphilis.

In his personal antecedents it is only neces-
sary to note a slight right sided otitis media which
has existed for five years; there is occasionally a
glight purulent excretion, He complains of pains in
the legs; it is because of these that he has come to
hospital for advice.

There, for the first time, the sxistencse of
diabetes was established; it is evidently of recent

date,

Examination of his body form raveals a cer—

tain disproportion existing hetween its diffesrent parts.

I, THE HEAD

The face recalls in some measure the face of
Punch; the nose is long, pointed, arched, and slightly
curved in towards the upper 1lip. The chin is long and
pointed and curved slightly upwards. Probably the most

striking features are the temporal hollows and the great
prominences/
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prominences of the cheekbones,
The exact measurements arei-—
Length of the head vertex to chin 270mm,
of which 110mm., are made up by the
forehead. (B0 to the hair line)
80mm. by the nose.
80mm., by the chin,

Gircumference of the head 820mm.
Frontal diameter 150
Bijugal " 180
Bizygomatic * ' 170
Antero-posterior diameter 260
Bi-temporal " 1456

Bimastoid i 180

From these we can say that there is a very
marked disproportion between the breadth of the fore—
head and that of the face. The rest of the cranium
appsars normal; the occipital protuberance, however,
is very prominent and the posterior part of the occi-
pital is almost at right angles to the neck. The ears
are small in relation to the different parts of the
face: their lobules are slightly elongated. The

tongue is very much spread out and measurses 85mm, from

side to side,

iT./
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PLATE XL.

The giant K. in 1900,

———— After Launocis and Roy.
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II. THE NECK.

The circumference of the neck at its hase is
500mm, The thyroid body causes no projection on the
surface: the larynx is not unusually prominent.

There is no curvature.

III. THE THORAX,

The thorax is barrel shaped, The Junction
of the body of the sternum and the xiphisternum and
the junction of the second and the third pieces of
the sternum are marked by prominences. There is no
hyperostosis of the clavicles. The thorax appears
to be unusualiy developed in proportion to the abdomen

and the false ribs descend verv low almost to the iliac

crests.
Circumference just below axillae ' 1080mm.
» at the middle point 13D »
) at the base . 1180
Léngth of sternum 280
Abdomen (xiphoid to symphysis) | 400 ¢
IV. THE LIMBS.

The proportions of the limbs are fairly nor-
mal, except for the hands which are of unusual size
and more particularly for the fingers which are

extraordinarily/
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extraordinarily long and thick. In the lower 1limb

the total length is in good proportion.

MEASUREMENTS.
Total length of uppsr limb 91 Omm ,
Length of forearm 320
o ¥ hand 240
L ¥ middle finger 130
Breadth of hand 120
Total length of lower limb 1080
Length of thigh 570
Length of leg (knee to ground) 6510
Length of foot 340
Length of great toe 100
Breadth of foot across the 140

heade of the metatarsals

Circumference of ankle 280

The span measures 2ml10 which, as in the nor-
mal individual, is almost exactly equal to the height.

The genital organes are normal and well formed.

Though the general giantism of this man com-
- menced when he was from 18 to 20 the excessive giantism
of the hands and face did not manifest itself until

later, when he was about 28, At that age, he savs,
his/
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his nose was not so coarse and was less prominent than
it was two vears later, The templaes began to appear
slightly hollow about that age, but this depression
became much more marked later,. The projection of the
cheekbones was slight when he was 17, now it is con-
siderable,

The chin about the same time got longer. It
is unknown whether the growth of the fingers took
place at the same time or whether it has been slowly

progressing.

The diabetes of which he complains appears
only to have been in existence for 9 weeks. At that
time he commenced to pass large quantities of urine,
4 or b litres per day. For the last year, however,
there has been a glight polvuria; his thirst is now
intense and he drinks several litres of fluid daily.
He has always been a large eater and his appetite
does not appsar to be more now than formeriv; he has
a particular fondness for hread and other starchy
foods,

He has been losing flesh lately, his weight
is now 110 kilogrammes 300,

As a result of the diabetes there is marked

pruritus; shooting pains in the legs; a permanent

sensation/
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Mg F, Giant X in 1900 to show the tongue.

PMg. IT, Giant K in May 1903,

————ATter Launois and Roy.
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gensation of sweetness in the mouth; a tendency for
the gume to bleed and a loss of sexual appetite. He
has been married for four years, but has no child.
Headache is rars; there is no disturbance of vision;
hearing is bad on the right side, doubtless the rasult
of the otitis media. There are no disturbances of
sensation; the plantar reflexes are normal,

Theres are varicose veins in both legs.

Examination of the viscera failed to show any
abnormality.

The voice is peculiarly deep.

URINE, 14th APRIL:——

Total amount passed in 24 hours 8200cec.
Specific gravity - - - - 1033
Sugar total passed in 24 hours 388grms.,

No albumen; no urobilin; traces of indican.

Under appropriate treatment he improved and
left hospital on the 8th of May 1200,

On the 18th of May 1900 he returned complain-
ing of pain in the legs and loins and of a general
feeling of weariness. He had gone back to work, bhut
found that he got tired quickly and was gquite incapa-
ble of prolonged effort.

At this time the urine was less abundant, the

amount of sugar was down to 21 grammes per day. There
was/
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Hand of the giant K compared to that of a

normal adult.

———After Launois and Rov,.
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was, howaver..aome disturbance of sensation in the
legs. He wae again measured an& wag found to be
oml0 in the mornings and 2m7 or 8 in the evenings,
If the original measure 2ml2 be correct he definitely
lost height during the month.

Under appropriate treatment he again improved
and 1aft hospital on the 8th of June 1900,

Prom June 1900 until his death in May 1902
K. circulated from one Parisian Hospital to anothe;})
getting steadily worse, He developed tuberculosis:
he suffered from pains resembling those of angina pec-

toris, and his diabetes continued. He died on 29th

May 1902 of coma following convulsions,

AUTOPSY performed by Launois and Roy.
: The autopsy was performed 18 hours after death.
When the thorax and sbdomen were opened, the
extraordinary misproportion between them particularly
attracted attention, If the abdomen was of approxi-
mately normal size, the thorax was far too large; the
result was that the intestine, which was gigantic, was

far too large for the abdomen, The different parts

of/

(1). In the Hopital Necker he was examined by Render
who pronounced his case to he one of pured
giantism--physiological giantism. The sequel
on the post-mortem table is interesting in this
respact, '
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of the intestinal tube had lost their proper propor—
tions to one another, The sigmoid was enormously
dilated, 270mm. in circumference, and reached up to

the liver, pushing hack the stomach and transverse
colon which was also enormous, 260mm. in circumference,
The diaphragm was pushed up in an extraordinary way.

In spite of the great devalopment of the
thorax the lungs were émall; both apices were riddled
with tubsrcle.

The heart was large, cleared of its clots it
weighed 510 grammes,

All the abdominal organs had undergone a
truly gigantic development, there was no marked ma-—
croscopic change in any of tﬁem.

The liver weighed 4650 grammes.

The spleen - - 370 —

The right kidney - 890 ——

- Jeoft - = 326  —-

< Ppancreas 4 260 —_

The thyroid in life did not appear to be en—
larged; post-mortem its enlargement was found to be
extreme. It weighed 250 grammes, or no 19&3 than ten
times the average weight for an adult. The lateral

lobes surrounded the trachea.

n/
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In the anterior mediastinum there were some
cellular masses which were taken for remains of the
thymus; subsequent microscopic examination did not

support this view.

The removal of the skull cap was rendered
exceedingly difficult by the great variations in the
thickness of the skull, in places it amounted to as
much as 20mm, The frontal sinuses were considerably
enlarged.

The brain was not increased in size; the
membranes were healthy,.

On raising the frontal lobes a pedunculsated
tumour was found filling up the sella turcica., On
removal it was found to be soft, The sella turcica
was greatly enlarged, its transverse diameter being
4.0mm, The canal in the stalk of the pituitary measur-
ed 2mm, in diameter, the walls being enormously thickenQ
ed, In front of the chiasma was a tumour mass, the
gize of the thumb which passed hetween the optic nerves
without compressing them, into the gresat longitudinal
fissure and thernce intb the frontal lobhe.

The photograph of the vertical coronal section
shows this process passing into the right lateral ven—

tricle. In the centre of the mass is a cavity filled
with/
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Photograph to show the position and relations

of the-pituitary tumour in the giant K.
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with colloid or mucus.

MIGCROSCOPIC REPORT UPON THE VISCERA.

LIVER :—— There is no sclerosis propsriy so-callied: the
portal spaces show nothing abnormal; there is
no arteritis.

At rare intervals there is some slight swell-
ing of the endothelium of the capillaries
which are slightly dilated and have in their
walls occasional pigment granules,

The lohules are of unegual size some are large
and clear and show chromatolysis, There is
glight fatty degernieration in places and, in
one place, granular pigmentation of the cell
protoplasm,

KIDNEYS.-There is sclerosis both in the cortex and me-
dulla, but more marked in the latter, The
arteries seem healthy. The cells of the u-
rinary tubulules are not normal,in some places
the cell outline is lost, in others it is pre-
Bent; some of the cells are largsr, others
emalier than usual.

SUPRARENALS:~-The capillaries are dilated and the con-—
nective tissue is increased in the cortex.

There/
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There are islets of embrvonic cells in the
cortex. No other abnormalities are to be
seen,

SPLEEN 1 —
The spleen is apparently normal.

PANCREAS :——The pancreas was not examined owing to an

unfortunate slip in technique,

TESTICLE:—-There is marked sclerosis. The cells of the
seminiferous tubules are degenerated and show
granular pigmentation of the protoplasm; some
of the cells have two or three nucleil,

The epididymis appears normal,.

THYROID:-The vesiclss are 1argé, unequal in sige, and
contain colloid. The c¢ells show mucous de-
generation and chromatolysis. There is pig-
ment in the vesicles and interstitial tissue;
some large hands of fihrous tissue traverse

the gland,

THE NERVOUS SYSTEM.
The brain appears to be normal, although the
pia shows numerous areas of thickening. In

the/
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-————After Launols and Roy.
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cord there is marked diminution in the number
of the cells of the anterior cornu, especially

in the dorsal region,

PITUITARY TUMOUR:--Microscopically the structure of the
pituitary was at some places perfectly normal
at others that of a commencing epithelioma.

(1)
OBSERVATION VITI.

SIMON BOTIS.

Simon Botis, aged 35, a Greek Catholic., un-—
married and a swineherd, éntered.hospital upon 24th May
1894, All the members of his family ars of ordinary
staturs, Both parents weré alcoholic, but are dead.
One brother and one sister died in infancv: one
brother aged 25 is a domestic servant and is of or-

dinary stature,

Personal History.

He was a puny infant, but had nothing special
the matter with him, and at 17 he was developed like a
man of 20, At this time he abandoned himself to
sexual excess, keeping two mistresses, and for the

space of two years he copulated four to six times a

night./

(1) Buday and Jancso, Bin Pall von pathologesehen
Reisenwuchs Deutsches Archiv, r Klin Med. 1898,

P.385., (Summary.)
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Simon Botis.

———After Buday and Jancso,
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night. Then various troubles began to show themselves:
emission following immediately upon erection, he wase

no longsr able to satisfy his mistresses; a little
later he had erections, but no emissions. In 1879,
when he was twenty yvears of age, he became completely
impotent,

It was at this time that his abnormal growth
started.

When he was 20 he appeared before the medical
board for the inspection of conscripts, and the fol-
lowing measurements were recorded:-——

Stature 1me3,
Chest measure Om80,
Some time later a second medical board examinsd him
and recorded the following measurements :——
Stature 1mgo
Chest measure Om&8,
ATter a further interval he had to appear before ano—
ther board which recorded still greater measurements :——
Stature im72,
Chest measure OmSl,
He was then declared unfit for military service be—

cause of knock-knee and caries of the right heel. It
appears/
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appears that he had had for 18 years oedema with sup-
puration and fistulae of the right foot, for which he
wag treated at the aufgical elinic, In December, 188¢,
he came back for treatment for the same condition; ne-
crosis of the right tibia was diagnosed and a seques-
trum was removed, At this time he weighed 110 kilos,
and was so tall that he could not sleep on an ordinary
bed. He was dismissed cured, and retired to look
after his pigs.

In April, 1824, there was a recrudescence of
the old trouble and for this he was admitted to hos-

pital,

Present State (24th May 1894, )

Simon Bottis is a man of gigantic stature, he
is 1m84 in height and weighs 114 kilogrammes, At
first view one is struck by the-gigantic propoftions
of everything about him, both skeleton and musculature.

| The skin is normal; the hair is black and
short: the moustache is rather scanty, there is no

beard, The axillary and pubis hair is well developed.

HEAD,

The c¢ranium is larger than normal; the face

is/
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is markedly increased both in breadth and length: eos-
pecially are the nose, the malar prominences, the su-
perior maxilla, and the mandible enormous, in result
the face is diaagraeéble and repugnant. The cranium
is increased in Dbreadth and length, the forehead is
narrow, The increase of the upper part of the face is
due -

1st. To the enormous increase in the bony
part of the nose.

2nd. To the marked projection of the malars.
On the other hand the lengthening is espscially the
result of the growth of the maxillae, both superior and

inferior,

As a result of the great width of the nose
the eyes are sat very far apart.
The bi-internal angular distance is 73mm. in place of
the normal 59,
The mandible is truly gigantic, the lips are a little

thicker than normal,. The ears are small and of good

'ahape.

TRUNK ; ——

The /



2186

The thorax is increased in all its diameters;
the upper part is flat; the lower part projects mark-
edly in front and laterally.

The clavicles are thick, long, and strongly
curved.

The ribs are broad and thick and are more
markedly curved upoﬁ the right side than upon the 1left,;
the lower ribs and their cartilages are set at a right-
angle to one another and the costo-chondral Jjunctions
are marked by hard bony projections, perceptible to
the touch,

The vertebral column in the dorsal region is
curved towards the right,

The shoulders are square; the scapulae are

winged,

UPPER LIMBS,-——

The whole 1limb is longer than normal; the in-
creage affecting all the segments, but more especially
the hands, which are large, out of all proportion to
the rest of the 1limb. The muscles are feeble and
soft, On palpation all the bones seem to be increased
not only in length, but in all their diameters, but
the increase in length does not seem to have affected

a8ll the bones to the same extent, for the long axis of
the/
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the hand is bent towards the radial side as if the
growth of the radius had lagged behind that of the
ulna,

Both hands are very large and especially very
long, wut in spite of their enormous size they are well
proportioned and even not without a certain elegance.
The fingers are long; the joints are not thickened;

the nails are normally formed.

LOWER LIMBS:—-
The whole 1limb is increased, but the most
gtriking feature is the great growth of the feet.
There is a right sided genu valgum énd there is a
marked thickening of the lower half of the right tibia.
The left leg is not deformed, it is longer and more
slendsr than the right.
The intelligence is wonderfully good.
The spscial senses are normal; sensibility
of all sorte is normal; reflexes are normal, muscular
bower 1is slightly diminished.

Heart and pulse normal, 72 per minute.

BLOOD:-- red and white corpuscles normal in number,
form/



R1Y7

form and colour.

The bucco-pharyngeal cavity is very large: several
teeth are wanting; the tonsils are rather hig; the
tongue is longer, broader and thicker than normal,

The appetite is good, being slightly greater than tha;

of a man of average size; thirst is not exaggerated.

URINE:
normal, specific gravity 1012,
no sugar, no albumen,
The genital organs are not large; the testicles are

distinctly small.

The patient remained in hospital from 24th
May, 1894, to his death on 25th September, 1898.

PROGRESS NOTES:——

3lst May 1884, Two abscesses on the right

leg burst: they healed rapidly.

August 1894, Adenoids and nagal polypi ex-

tirpated,

October 1894. First appearance of polydypsia

(12 litres of water per day) and of polyuria (13 litres

of clear urine per day, 8sp,.gr. 1027; sugar present:
Polarimeter/
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polarimeter reading 5%.
November 1894. Pneumonia of the base of the

left lung developed; during its continuance the amount

of urine fell to 3 or 4 litres and the sugar reading

to between 1 and 2%.
March 1895, 9 to 18 litreg of urine passed

per day; sugar present,

August 1886, The patient has lost ground and

is much thinner; weight 102 kKilogrammes, Stature has
increased by one centimetre (1Ime95,) The circum-
ference of the thorax and of the limbs has diminished
considerably. Cough and expectoration, anaemia and
loss of muscular force ars well marked.

January 1898, The patient is much thinner

(weight, 96 kilogrammes,) The physical signs all
point to tuberculous disease of both apices: no tu-
bercle bacilli can be discovered in the expectorate,
The sugar has disappearad from the urine and the quan-
tity is now reduced to two or three litres per day.
Treatment; 80 grains of thyroid per day were given
without appreciable result. (Sugar did not again ap-
pear in the urine.)

March 1898, Temperature shows hectic swing:

tubercie bacilii and elastic fibres found in the sputum,
The/



The loss of flesh is rapid (weight, 70 kilogrammes. )
23rd September 1898, Death from tuberculosis.

AUTOPSY 24th SEPTIEMBER 1898,

Length of hody on post-mortem table 2mOZz,
weight 74 kilogrammes,

Brain weight, including pituitary, 1613 grammes.
A tumour rather larger than a hen's egg represented the
pituitary; 4t was lodged partly in the sella turcica
and lay partlj,f upon the neighbouring parts of the
sphenoid and i’rontal bones, It measured 70mm in
length and £%mm in breadth,. It pressed against the
tip of the temporal iobe and the anterior part of the
Pons Varolii. It was found to be made up of two parts,
an anterior, smaller, and a posterior, largsr. These
were united by a middle softer portion along the side
of which ran a groove which lodged the optic nerve,
The optic nervés and chiasma, although adherent 'to
the tumour and apparently pressed upon, were neither
atrophied nor discoloured. The tumour did not pene-
trate into the ventricles; the anterior commissure
was intact,

Normal pituitary structure was only found in
the middle part, In the other parts there was a cell

proliferation/
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proliferation of the greatest intensity: the cell ar-
rangements were orderless and the connective tissue
etroma was thickened. The condition was, therefore,
apparently not one of hypertrophy, but of true tumour
growth, probably angio-sarcoma rather than adenoma or
adeno—-sarcoma.

There were a few vestiges of the thymus; but
even after microscopic examination it was impossible
to say whether this was to be regarded as normal or
abnormal,

Lungs: advanced tuberculous changes.
Tongue: length, 110.5mm; breadth 80mm,
Thyroid cartilage: 1length 87mm,

Vocal chords: length 28mm,

Thyroid gland: weight E7gr05, On microscopic exami-
nation the structure appeared normal.

Pharynx: very large,

Spleen: 840 grammss: capsule thickened and connec—
tive tissue increased in amount,

Kidneys: very large; weight, right 208 grammes,

left 3165 grammes,

Consistency harder than normai, microscopic
examination showed traces of nephritis.

Suprarenals: not much increased: their structure was
practicalliy/
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practically normal.
Liver: weight 2980 grammes, congested,slight fatty in-
filtration; miliary tubercles present.

stomach and Intestines: increased in all their dimen-

gions; 1length, small intestine 10m70, large in-—
testine 3m80, Tuberculous lesions were present here
and there in the small intestine and the colon and

in the mesenteric glands.

Testicles: markedly diminished in size; right tes-
ticle weight 9gr5, left 12grE. Atrophy without
inflammation: no spermatozoa in the canals,

Prostate; small and pale,

Muscles: atrophied and pale, especially the gastroc—
nemius in which some trichinae were encapsulated,

Spinal Cord:+— normal except for a hyperaemia of the

lumbar enlargement with commencing sclerosis of the
column of Goll and the lower part of the lateral

columne,

Peripheral Nerves: some increase in the fibrous tis—

8ue and reduction in the number of the nerve fibres.
There was neither degeneration nor atrophy of the
optic nerves,

Joints: There were rheumatoid changes in the larger
Joints, especially at the hip. A loose hody was

found in the right hip. The synovial membranes

in/
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in the upper limb joints were villious and hyper—
trophied. In the right tibio tarsal Jjoint the
cartilages were thickened. In no joint was there

any trace of active or healed tuberculous mischief.

gkeleton: The diaphyses are large, but practically
normal; there are no exostoses apart from some o0s-
teophytes on the rignt leg. The epiphyses are
more unequal than the diaphyses; their vesssls are
larger. The muscular crests are sharp and out-
gstanding, especially that marking the insertion of
the biceps in the radiuse and the origin of the sub-
clavius from the under surface of the clavicle,
The bones are very light; the compact tissue is
unusuzlly thin and the medullary cavities are un-
usually large and axtend into the spiphyses. The
general osteoporosis is most remarkable, especially
in the small hones and more especially in the tar-
sus where the compact 1qyer is so thin that it can
be depressed bv the finger.

Skull: There is a disproportionate increase of the

face in relation to the cranium, although it, too,
is far from normal; thickness of the cranial vault
4 to 7mm,

In the interior the selia turcica is opened
up and much enlarged.

Distance/
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Face and profile views of the skull of
Simon Botis.

-———After Buday and Jansco.
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Distance between optic foramina 36mm.
Do. do, anterior clinoid processes 43mm,
Do. do, foramina rotunda 51mm,

In the Tloor of the sella turcica the bone separat—
ing it from the sphenoidal sinus is extremely thin,
but not perforated. The sella turcica forms a
large depression continuous anteriorly with the
floor of the anterior cranial fossa,

The foramen magnum looks very small; sagittal

diameter, 31lmm; coronal 32mm,

Face: The superior maxillae are very large; distance
from nasal suture to alveolar border, 102mm, The
nasal fossae are enlarged both in height and width
to an almost unexampled degree, The nasal hones
are twice the normal sigze; breadth, 1bnm; length
42mm, Height of nose, 84mm, The body of the

mandible is more increased than the rami.

Height of body 46mm,
Length of lower border 107mm,
Bigonial diameter 122mm,
Bicondyloida 14:6mm,

The inferior horder is thickened and projecting;
the angle is more open than ususl and measures

136° in place of the normal 120°

Vertebral /
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Vertebral Column: There is marked scoliosis with two

curvatures, an upper cervico dorsal with its con-
vexity to the left side, a lower, dorsal with ite
convexitv to the right; there is no kyphosis. The
bodies of the vertebrae are increaged in size es-
pecialiy in the cervical region.

Thorax: The thorax is markedly increased in all its
dimensions, especially in its antero-posterior di-
ameter, There is a marked increage in the size

of the rihs and clavicles.

Upper Limbg: 1In comparison with the other long hones

both the humeri are short, especially the left
which is hardly longer than an average borie. The
right is 35mm longer than the left; the asynmetry
is most striking. Unlike the arm, the forearm is
of enormous length, but the hones are not thick.
Contrary to the normal arrangement the ulnar sty—
loid process extends further down than the radial:
the ulna being longer than the radius, the nand is
Permanently radial flexed. The metacarpals and
Phalanges are very iong, but their proportions to

one another are gcarcely modified at all.

Pelvis: The pelvis is increased in all its diameters,

8spacialliy/
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especially in the transverse, as the result of the
great width of the sacrum and the great length of

the horizontal ramus of the pubis.

Lower limbs: The length of the femora is greater than

one would have anticipated from the stature. The
left femur is 15mm longer than the right; the
lower extremity of the right femur shows the mo-
difications typical of genu valgum,

The lege are even more elongated than the
thighs. There are well marked traces of caries
on the right tibia. The feet are not lengthened
in proportion to the limbs nor in proportion to
the other parts of the body. The right foot shows
equino varus. There are no osteophytes except on
the ungual phalanges.

(1)
OBSERVATION VIIT.

THE SKELETON OF THE AMERICAN GIANT,

It is probable that the American Giant was

twenty-two or twenty-four years old at the time of his

death, The bones ssem to have attained their full
development /

(1) Hinsdale, op. ecit.
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The skeleton of the American Giant compared
to that of a normal adult,

———ATter Hinsdale,
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development, although the epiphyseal Jjunctions are

svervywhere plainiy visible, The spine is both kyphotic

and scoliotic; this detracts somewhat from the height,

put taking the skeleton as it is,

is 7 feet, 6 inches,

THE SKELETON,
152 The Skull :——

its greatest length

The skull bears a fair proportion to the

great size of the skeleton.

Measurements :—

Cubic Capacity
Length Glabella occivpital

U internal
Height binaural over bregma
Vertical index
Breadth maximum
Horizontal circumference
Length of foramen magnum
Breadth 4 v
Interzvgomatic breadth

Intermalar u

2320cc,
234mm,
195mm,
361mm,
783
1485mm,
840 »
61 v
39
147 v
133 v

Internally; the pituitary fossa is very large:

length/



PLATE XLVITII,




PLATE XLVIII.

Pace view of the skull of the American Giant

compared to that of a normal adult.

———— After Hinsdale.
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length, 27mm; depth, 17rm; breadth 42mm,

2. The Face ——

The face is large even in proportion to
the large cranium; the inferior maxilla is mas—
sive and slightly prognathous.

Length of face 148mm.
Tace-stature index 6-.48: normal, 7.01.
Naso-alveolar length 90,
Naso-alveolar stature index 3.93; normal, 4-:26.
The measurements of the mandible arei——
Intercondyloid 141rm.
. Intergonial 113 *
Mento alveolar 40 *
Angle of ramus 1400

When the mandible is articulated the
lower incisor teeth project in front of the upper
incisors,

3. The Vertebral Column,

Viewed antero-posteriorly there is a
sharp curve in the dorsal and lumbar region with
its convexity to the right; viewed laterally the
upper four thoracic spines are prominent on a ky-

Photic convexity. The lumbar vertebrae are massive.
The /
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Internal and external views of the base of
the skull of the American Giant compared to that of
g normal adult,

aaaaa After Hinsdale,
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The sacrum is composed of four pieces, its width
is 180mm; 1te length 132. The coccyx consists

of three pisces.

4. The Thorax:——

The ribs are long and narrow and rela—
tively straight. The seventh and eighth right
ribs, measured along the under border, are 450mm,
and 485mm in length: the sixth rib on the left
side is 43bmm long; the seventh is 438,

The sternum has a total length of 23Bmm,
It is a well-proportioned bone,

The thorax is large, but narrow in pro-
portion to its depth; girth 1067mm; antero-poste-

rior diameter 430mm; transverse 280mm,

b, The Pelvig :—

The pelvis is large and proportionate to
the size of the skeleton, The bones are thickened
at their borders and bsar the marks of periosteal
inflammation; especially is this noticeable in the
iliac crests and above the acetabula which are evi-
dently arthritic,

Measurements :—

Interspinous 355mm,

Intercristal/
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Intercristal 335mm,
Betwean mid-points of ischia 165
sntero-posterior diam. of inlet 140 o

The cavity of the pelvis is considerably
encroached upon by the convexities which mark the
positibn of the acetabula, more particularly bv
that of the left side,

The acetshula are very deep and separated

onlv bv a thin layer of bone fyrom the pelvic cavity.

8. Superior Extremities:——

Clavicles: 1ength 212mm,
Scapulae: length 268 ¢
) breadth R.144, L,1590,

Humeri: the right is 47bmm long and has a

circular perforation in the olecranon fossa 16mm in

diameter,
Ulna: 1length R, 378mm, L.875.
Radius: it R.864 " 1,360,
Hand: - scaphoid to tip of middle finger
260mm,

/0 Inferior Extremities:—

Femora :——The femora though slender in

proportion/
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proportion to the great size of the body are sym-
metrical; the shafts are well-Fformed and not un-—
duly curved, 1ength{'R. 665mm, 1., 688: circum-

ference R, 84mm, L, 85: diameter R. and L. 20mm,

The hip joints are markedly arthritic,
the femoral heads misshapen and the necks deformed.
These instead of being circular on section are semi-
lunar, the flat side being anterior, they are short
and aprear to be at right angles to the shaft.

The condyles are weil-formed and in pro-
per proportion, The ccmpact tissue is very thin
at the extremities, barely covering the cancellous
tissus,

Tibiae and FPibhulae:——The fibulae are very long

and are curved so markedly backwards, that the per-
pendicular from the point of greatest convexity to
the chord of the arc is no less than 47mm in length,
The length of the tibiae is R. E&mm, L., 68E: of
the foot 306,
(1)
OBSERVATION TX.
DESCRIPTION OF A SKELETON,
THE GIANT OF THE NATURAL HISTORY MUSEUM PARIS.

The /

(1) R, Verneau: extracted from Launois and Roy.
op. cit.
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PLATE L.,

Skeleton of the Giant of the Natural History
Museum Paris compared to that of a normal adult.
-———After Vernean

Published by Launois and Rov,
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The foliowing facts are known with regard to
the individual whose skeleton is descrihed:

He was horn on 28th December 1847 in Anjou; he
died on 21st January 1876. His age, therefore, was
27 years and one month,

As a young aduit he was delicate and frequent-
ly was unable to work: in consecuence he frequently
had to go short of food, He suffered from boulimia
and polydipsia: 1t is said that he could eat three
quartern loaves of hread in a day and drink a litre at
a draught, He toured as a freak for some time, but
not 1liking the 1ife gave it up. His intelligence was
strictly 1;mited, hut he had a dog-like devotion to
his parenté%} He is said to have grown to within

two yveares of his death,

THE SKELETON,

.

STATURE AND PROPORTIONS.

Stature aml4,
The bones of the two sides are not symmetrical;

the/

(1) Cf. Remarks on the Psychical Attributes of
Eunuchs in Part I.of this Thesis.
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the 1aft side is considerably the larger.

Right Left Difference in favour

| l i of left side.
Famul 566mm | 574mm ! &mm
Tibia 473 ® 479 v 8 v
Fibula 1480 v | 488 ¥ g v
Humerus |]4:»;05 3 407 v o
Ulna 33c ¢ 345 ¢ (53
Radius L7 | |y 0

| .

| |

The total length of the left lower 1linb

therefore, 16mm more than that of the right.

is,

At

the same time there is a well marked genu valgum

of the right side: in 1ife. therefore, there was

an even greater reduction in the effective length

of the right lower limb,

Sige of Hands and Fest.

Right. Left.
Length of Hands 217 216
L/ " Feet 279 278

JMeasuraments./
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Maasurements Illustrating lack of symmetry.

Humerus Right. Left.
e !

Antero-posterior diameter
at the level of the del- 49 3E
| toid insertion.

Transverse diameter do. 36 36
Greatest breadth of lower
extremity. 72 70
Greatest breadth of in-
ferior articular surface 53 51
Femur,
| |
| Maximum great trochanter i
to head. 118 113
Height of the head BY ; 59
Breadth do, | B8 58
Antero—-posterior diameter
below liesser trochanter, 46 | 498
Transverse diameter do, 49 | 45
Index 838 1089
|
Maximgm Antero-posterior
diameter of shaft 49 49 !
Maximum Antero-posterior |
diameter of shaft 40mm
above the condylses. 37 | 36
Transverse diamster do. 49.5 48
Index T4.7 76
Maximum breadth of in-
ferior extremity. 92 89
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Tibia. _Bight.  Left.

Maximum breadth of superior |
extremity, 88 86

|
‘ |
| Antero-posterior diameter ‘
|
|

of the shaft at the level 46 46
of the nutrient foramen.
Transverse do. 35 ! 36
, Index. 76 .1 | 78.3
‘Scapula.
' Total length . 212 210
! Breadth (base of spine to
glenoid. ) 136 1382
Height of infra-spinous fossa 171 168
Length of axilliary border 178 LW
e 1 spine and acromion 180 180
" " acromion 89 84
Breadth of L 38 40
Height of glenoid cavity 45 | 45
Maximum breadth 34 35
Scapular index 84.15 _ 84.19
Infra-spinous index | 79:55 } 82-74]
The indices are intaresting.. The right ap;

proximates to the male standard; the left to the
female,

Pelvis., (Verneau records a large number of measurements
from which I select the following.)

Maximum/
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Maximum Breadth 379mm,
Maximum intercristal 333 *
Inter-posterior superior spinss 121 *
anterior superior 37 v
anterior inferior 266 "
Tnlet antero-posterior diam, 140 * (?) .
transverse ! - 189 ¥
obligue i g 1%e
Sacro iliac artic, to symphysis 148
Subpubic angle 9009

Pelvic Indices

Horizontal (Diam. A,.P.: Diam,

Tr, Maximum. ) 83

Transverse vertical (Max,height;
Diam. Tr. Max.) 73
Inlet 4

The pelvis is, therefore, essentially femi-
nine in type. In some respects it is infantile
e.g. the epiphysis for the iliac crest is not yet
Joined to the rest of the bone in the posterior
half and the cartilage between the ischial and pu-

bic rami has only partly disappeared.

The Sternum,

Body :—Length 136mn.
Breadth/
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Breadth 62mm,
Tndex Ay

This high index is almost ultra feminine in

‘BVIJB .
Manubrium:-—-—
Height 88mm
Breadth O
The Ribs.

The rihs on the two sides are not of equal
length. On the right the 7th and 8th are about
492mm; on the left the seventh is the longest ribh,

measuring 485mm,

The Thorax as a Whole,

As a whole the thorax is very abnormal, being

markedly flattened from before backwards.

antero-posterior diameter 24.8mm
Transverse n 367 n
Thoracic Index 180

This index is sometimes approached by the ne-

gro, for a European it is ultra feminine.

As/
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PLATE LI.

Full Pface view of the skull of the Giant of
the Natural History Museum Paris,
——After Verneau,.

Published by Launois and Roy.
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As a whole the skull is dolichocephalic and
the face is greatly exaggerated in height.
Cephalic index 7053
Facial index 78.81

As the skull is intact it was impossible fully
to examine the interior, bhut through the hole in
the vault made for mounting the specimen it was
possible to make out that the sellia turcica is of
unusual depth,

The mandihle is peculiar: the accompanying

photographs show its characteristics very well.

Measurements.

Cranial Capacity 1785
Projection anterior \ total 116
facial 41
Projection posterior 107

Diameters :—- |
Antero-posterior maximum 207
Transverse 1486
Bitemporal 1456
Biauricular 145
Bimastoid 110
Frontal maximum 120
Y minimum 110‘

Occipital/
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PLATE LIT.

Profile view of the skull of the Giant of the
Natural History Museum Paris

———After Verneau,.

Published by Launois and Roy.
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Oceipital maximum
Vertical basi bregmatic
Length of foramen magnum
Breadth 3 .
Naso basilar

Indices,.
Cephalic
Vertical
Transverse-vertical
Fronto parietal

Facial Diamsters.

Biorbital ext,
Interorbital
Bizygomatie max,
Bimaxill, min,
Orbits
Breadth
Height
Nose.

Breadth of hones sup,
Min,
inf,

Max, breadtn of opening

Total 1eng£h

Heignts: /

129
141
32
30
122

70 .53
68-08
96 .57
76.+34

1285
61
161
78

46
35

1
13
25
30
64
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Heights.

- Frontal sub-cerebral
Intermaxillary
Total of face
Malar prominence
Orbito-alveolar
Mastoid

Angles
Facial sub-nagal
Alveolar
Dental
Indices,
Facial
Orbital

Nasal

Mandible,
Bigonial distance
Angulo-symphyseal
Height or ascending ramus

Breadtnh « u u

Height gt Bymphysis

Thickness of ascending ramus

Thickness/

870
81°
520

7881
76 .09
46.87

107
132
684
36
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PLATE LIIT,

Cornelius Magrath,

From an old print or Poster from

the collection of Professor D.J.Cunningham,
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Thickness of symphysis 18
Angles

Mandibular 130°

Symphysis 31°

(1)
OBSERVATION X,

DESCRIPTION OF A SKELEION,
THE TRISH GIANT, CORNELIUS MAGRATH.

The age of Magrath at the tiﬁe of his death
wag 23 years, In every bone of his skeleston therse
are present appearances which indicate that during 1life
they were very vascular. The Haversian canals are
dilated and their mouths are filled with foreign matter.
This gives to the bone surfaces a punctated or dotted
appearance. In the shafts of the long hones the nu-—
trient canals have undergone a remarkable degree of
expansion,

Again, at the articular ends of the bones, and
in all other places where cancellous tissue is prssent
in bulk, the surfaces of the bhones are highly irregular,
osteophytic growths forming warty or Jjagged prominences.

The more evident impressions for the attachments of
muscles /

(1) Prof, D.J.Cunningham, The transactions of the Royal
Irish Academy, Vol, XXIX, Part XVI. (Summary)
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PLATE LIV,

Skeleton of Magrath,

———=From the colisction of Professor D.dJ. Cunningham,
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muscles and ligaments exhibit that peculiar roughness
and bony deposit which we know resulte from perio-

stitis.
Stature estimated from femoral length 2ml77.

THE SKULL,
The first point that strikes one on looking

at the skull is the disproportion which exists between
the size of the cranium and that of the face, The
eranium is, if anything, small for a psrson of his
gigantic stature: the face is out of proportion hoth
to the cranium and the staturs, The increase in the
gize of the face is due to a downward growth of the
maxillary bones, together with a great enlargement of

the lower jaw,

Measurementg :—
Cubic capacity 1800
Glabello—occipital length 198
Basi-bregmatic height 139
Vertical Index _WD=8
Minimum frontal diameter 109
Stephanic diameter 138
Asterionic diameter 144
Maximum brsadth 165
Cephalic Index e

Horizontal/
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PLATES
LV, LVI, AND LVIT.

Various views of the skull of Corpelius Magrath.
--——From the colle¢tion of Professor D.J.Cunningham.
VA :

A AV
Y
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Horizontal Circumfersence

Trontal longitudinal arce

Parietal do.
Qccipital do.
Total

Vertical transverse arc
Length of foramen magnum
Basi-nasal length
Basi-alveolar length

Gnathic Index

Inter—zygomatic breadth
Intermalar hreadth
Naso-alveolar length
Nasion to chin

Facial Index

Nasal height
Do, width

Nasal Index

Orbital height
Do. width
Orbital Index

Palato maxillary length

Do. do breadth

Palato maxillarvy Tndex

The/

568
138
135
120
324
340
40
106
107
1019
166
127
o8
166
_61.5

130
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The mandible i\—

The mandible is of enormous size, being in-
creased in all its dimensions except in the antero-
posterior width of its ascending ramus, The base is
exceedingly strong and the chin extremely prominent.
But the growth is not confined to its basal part. The
alveolar portion has also increased in height, whilst
the dentary arcade has widened out to such an extent
that the incisors of the lower range are placed fully
half an inch in front of the corresponding teeth of
the maxillary arcade.

The body meets the ramus at an angle of 127?

Measurements
Symphyséal height 48
Coronoid height 28
Condyleoid height b
Gonio-mental length _ 113
Gonio-alveolar length 104
Intergonial width 113
Breadth of ascending Ramus 34

Viewed from the interior the floor of the
cranium presents a coarse appearance from the strong

mAnner in which all the natural prominernces project
into/



into the cavity. The vascular grooves are deep and
the apertures for the emissary veins are large,

But the portion of the cranial floor which at
once attracts the eye is the pituitary fossa which is
enormously expanded. The floor of the fossa is at
one point perforated; at others it exhibits a number
of deep depressions separated from one another by
salient smooth ridges. From this we may infer that
the under surface of the greatly enlarged hypophysis
was lobulated. The dorsum selliae is very nearly com—
pletely absorbed; only the basal part remains and
this 1s reared erect and is as thin as paper. Not a

trace is left of either of the posterior clinoid

processes.

Dimsnsions :——
Length 38mm,
Depth 28

Vertebral Column:——

 There are two lateral curvatures; one, in
the dorsal region, with its convexity to the left;
the other in the lumbar region with its convexity to
the right., In comnection with these a considerabile

amount of torsion has resulted.

In/
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PLATE LVIIT,

The cervical vertebrae, the astragulus, the
scaphoid and in'terﬁal cuneiform and the femora of
Cornelius Magrath,

————— From the {',_pi;e’}p_t-ﬁ\on of Professor D.dJ.Ounningham.

|
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In the cervical region the vertebrae have at-—
tained a great development, more especially the ar—
ticular pillars which have grown to such an extent
that they form on each side, when in apposition, two
columns comparabie with the central column formed by
the bodies of the vertehrae, They project laterally
beyond the transverse processes,

There is a peculiarity with regard to the pro-
portionate length of the different segments of the

column, This is bhrcught out in the folliowing table:—

Proportions of the different regions of the

vertebral column,

Length of Spine = 100,

Magrath.® Average of 6 Irish

‘Spines.
Cervical Region 19-3 21-8
Dorsal Region 51 465
Lumbar 0 20-7 21 B

In Magrath there is, therefore, apparently, a
shortening of the cervical spine and a marked elonga-

tion of the dorsal.

THORAX :- -
The /
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The chest cavity is greatly expanded; at
its widest part it presents a girth of no less than
1m323 (52% inches).

The sternum is a large but well-proportioned

hone.

Measuremente,
Total length 270mm,
Breadth at Junction of

1st costal cartilages 100

Manubrium length 74
Gladiolus 141
Ensiform process ¥ 515)

The rihs are notable for:—
i the boldness of their curvature,
2. the great depth and width of the subcostal

grooves,

The Pelvisg:——

The pelvis is of great size and its breadth
" is especialiy remarkable. The bones are coarsely
Modelled and the muscular impressions are conspicuous.
The acetabula and ilia show arthritic changes. The
8Xcessive width is due to the great breadth of the

facrum and to the elongation of the pubic bones and
the /



the spreading out of the pubic arch,.

Measurements -

Breadth ‘ 388
Height - 274
Breadth Height Index 70-9
Between ant. sup. spines 385
RBetween post.sup. spines 192
Between ischial tubera 2656
Greatest diam. of cotyloid cavity w4
Trans., diam. of obturator foram 87
Vertical diam, of do. | 70
Obturator Index _98-5
Sub-pubic angle 88°
Trans, diam, of brim 217
Conjugate diam. of brim | 112
Pelvic Index _Bl1-8
Depth of Symphysis Pubis 67
Depth of Pelvic cavity 126
Length of Sacrum 112
Breadth of Sacrum 162
Sacral Tndex 144:8

Superior Extremity :——

In the bones of the upper limb there are also

arthritic/



arthritic changes: these are especially noticeable in
the elhow joint, Here the articular margins are
1ipped and the range of movement is very circumscribed.
gomplete extension is an impossibility: in 1ife it

was probably limited at an angle of 1259

Shoulder Girdle :——

The left scapula is damaged: the right well
preserved, In both the position of the coracoid is
peculiar: it is bent so that its extremity looks more

directly downward than in the normal bone.

Measurements !—
Length 167
Breadth 142
Scapular Index 78
Infra-Spinous length 161
Infra—-Spinous Index - 94

The scapular indices bring out well the most

marked feature of the bone., viz., ites great breadth.

The right clavicle is a long massive bone and
Presents a curious osteophytic outgrowth on its under
}urface which must have developed in connection with
the insertion of the subclavius muscle. The left cla-

vicle has been lost.

Hunerus i



Humerus :——

On both sides the upper epiphysis of the Hu-
merus is only partially ossified to the shaft. Its
lower end is marked by arthritic changes: the upper
end is comparatively free from this condition, In the
ghaft the only smooth surfaces are the floor of the
musculo spiral groove and the areas covered bv the

brachialis-anticus muscle and by the inner head of the

triceps muscle. The nutrient foramina are of huge
gize.
Measurements :——
Length Right 431mm
* Left 433 "
Radius :——

In both radii the lower epiphysis is not com-
pletely ossified to the shaft.

Measuremsnte :—
Length Right 331mm
- Left 338

The evidence of periostitis is not so marked

as in the humerus.

The shaft of the ulna is also tolerabhly free
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from periostitic changes. In both bones the upper end
is greatly expanded in an antero-posterior direction.
On the surfaces to which the tendons of triceps and
brachialis anticus are attached there are marked osteo-—
phytic growths. The most remarkable feature of the
bone, however, is a curious outward bend of the shaft

immediately above its lower half.

Meagsurements i~
Length Right 366mm
& Left 388 ¥

In both radius and ulna there is a marked ex-
pansion of the nutrient foramina,

The radio humeral index on the right side is
76 -8; on the left ¥8,.

The normal index. (Topinard.) is 73-.4.

Hand :—

There is little trace of arthritic disease in
the bones of the hands. The prominences of the carpus
are exaggerated and the pisiform is remarkably large,
but the articular ends of the metacarpal bones and
phalanges are almost entirely fres from projections of
new bone.

mThe length of the middie column of the hand

is 268mm. This is 11'8% of the calculated stature,

The /



361

The normal percéntage, (Topinard. ) is 11.7.

Inferior Extremity :—

Femora :—-The femora are very far from being
symmetricali, There is not only a difference in the
length of the two bones, but also a decided difference
in their configuration, The 1left femur is élmm. longer
than the right and deviates much more from the normal
shape. This deviation is particularly noticeable in
the uprer and lower extremities. Thus, the neck is
exceedingly slender, is longer than that of the right
femur, and joins the shaft at ﬁ more open angle.

On the right side the angle is 130°, on the left, 140°,
In both hones a third trochanter is present, but it is
much more marked in the right bone. |

The ghaft of the hone is in both cases clumsy,
and exhibits a small degree of curvature, In its up-
per two thirds it is massive and strong, but in its
lower third: it becomes reiatively slender and weak,
The most notable feature is the linea aspera; - in both
bones this is enormously strong, projecting and thick,
When tﬁe shaft is viewed in profile it descends verti-
cally and thus obliterates the natural posterior con-

cavity. The nutrient foramina are greatly expanded,

and/
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and along the lines of tendinous and ligamentcus at-
tachment there is distinct evidence of periostitic ac-
tion.

The lower ends of both bones, but more es-
pecially of the left, show the condition which we as—
sociate with genu valgum. In the lower extremities
of the femora the arthritic changes are more marked
than in the upper; the articular surfaces are smooth,

but their margins project in the form of high ridges.

Measurements -
Length Right 803
¥ Left 624

Tibia and Fibhula:--

The upper three-fourths of the shaft of the
femur is of unusual strength; 1in the lower fourth it
is decidedly weak and narrow, The fibula is weak
throughout especially at the upper end. The fibula
too has not kept pace with the growth of the tibia and

on the right side the head does not reach the external

tubsrosity.
Measuremsnts :——
Tibhia length Right £068mm
! 4 Left 504
*  gircumference at middle 120 ®
Fibula length Right 485 "
: v Left 490

The /



The tibio-femoral index on the right side is
83.9; on the left &0.7.

The normal index,(Topinard, ) is 80.5,

The bones of the feet are greatly altered: in
this portion of the skeleton the arthritic disease has
attained its maximum intensity.

The first metatarsal bone and its proximal
phalanx are remarkable on account of their massive size
and the great expansion of their extremities. Some of
the bones as the os calcis, astragulus, scaphoid and
internal cuneiform are disproportionately large whilst
the others are relatively small,

The length of foot is 300mm, This is 18.7%
of the calculated stature. The normal percentage,

(Topinard, ) 16.4.

This completes the records of the ten ohser-
vations which I desire to quote in detail; in addition
I have studied, either in the original papers or in
extensive summaries, some sixty-five other cases,

Apart from the case of Magrath, those guoted were se-
lected almost at random. The significance of the

observations is discussed in the following chapter.
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CHAPTER XVI.
PATHOLOGICAL GIANTISM. (continued )
AN ANALYSIS OF THE OBSERVATTIONS QUOTED,

SECTION TI. PRELIMINARY,

An analysis of the measurements quoted in the
reccords of the giants is not unattended by difficulties.
In the case of the three skeletons described in 0b-
servations VIII, IX and X., the exact heignht is a mat-
ter of conjecture, the mounter may have been too liberal
in his supply of artificial intervertebral disc, or he
may have added to the stature by straightening out a
kyphotic or scoliotic curvature. Nor is it possible
to calculate with accuracy the stature of a giant from
the length of his 1imb bones, Different bones may
give widely differing results and, at best, the for-

mulae in use are known not to be reliable in the case

of/
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of individuals at the extremes of stature. It is well
to realise at the outset, thersfore, that the accuracy
of some of the observations is not bhevond dispute, For
example, were we to employ the msthod used by Professor
Cunningham in calculating the stature of Magrath, to
calculate the stature of the American Giant we would
obtain as our result a height of about 7 feet, 10 inches.
whereas, the skeleton as mounted measurss only 7 feet,
6 inches. Again, were the game formula applied to the
giant described by Verneau we would obtain a stature

of about 2m063, whereas, the skeleton as mounted
measurss 2ml4, The possible intrusion of a fallacy

is thus obvious, Magrath's skeleton as mounted
measures 7 feet, R2+; the calculated heights varv from
7 feet 43 to 7 feet. 13, and Professor Cunningham ac—
cepts the latter as the l1less inaccurate. With this

I am sure everyone will agree, but few, I think, will
accept it as absolutely accurate, A less careful ob-
server might with justice have adopted a lower estimate
and obtained a clearer demonstration of some of the
special characteristics of the later stages of giant
growth, The conservative estimate adopted, in one

sense, renders Professor Cunningham's observations more

valuable,

SECTION/



266

SECTICN IT. CHARACTERISTICS OF GIANTS IN WHOM NUTRI-
TIVE OVERLOADING IS ESTABLISHED BARLY IN LIFE.

The giants described in Ohservations I-IV form
a group characterised by the earliness of the onset of
their nutritive overioading. To this group, too, be-
longs "Le Grand Charles" (Chapter XI.) The exact
time of onset in all these cases 1is uncertain, but it
is certnin that Constantin was of unusual height at the
age of fourteen: that Miss Ella Ewing "shot up rapidly
to a great height," her active growth manifesting it-
self in her tenth year: that Machnow was of normal
'size until he was four vears old: that Lady Aama was
on show as a giantess when she was about fifteen and
that "Le Grand Charles" was taken for a lad of twenty
when he was only twelve ysars old.

Nor is it surprising that the ‘exact date of
onset is uncertain for at its commencement the condi-
tion has no appearance of disease, Charles, it will
be remembered, was remarkable not only for his height,
hut for his strength throughout the whole of his ser-
vice as an artilleryman: Constantin was never remark-
able for strength, but he was apparently quite a healthy
child, Ella Ewing was quite well at the age of twentyv-

three: Machnow was certainly fairly well when he was

on/
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on show in London, Aama at the beginning of her l1life
as a professional freak waé apprarently healthy.

Their period of apparent good health obvious-—
ly synchronizes with the period of greatest cell vigouf,
in other words, the concentration of nutritive material,
in the body fluids is for several years amply suffici-
ent for the body cells. As a result the hodies and
the metabolisms of giants are for a time precisely
similar teo ﬁhose of healthy children, In this respect
I find the record of the analysis of "Le Grand Charles'!"
urine particularly interesting, It is, of course, an
isolated observation, but in spite of that, the fact
that the amount of chlorides and phosphates eliminated,
though excessive for an adult, was Just equal toc the
average for a child of about ten can only mean that his
metabolism on that day, even if only for that day, was

infantile in type.

In other ways these giants resemble children:
for example, their epiphyseal cartilages are active;
but the activity is abhnormal for they all become hyper—
macroskelic: thus Charles' stature was 2m04. his
height seated was only 9680mm: Constantin'’s femur is
760mm in length which corresponds to the calculated

height of 2m772 while he himself on his show card only

claimed/
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claimed to be 2mb9:  Ella Ewing had such long legs
that she had the appearance of being on stilts and her
arms were so long that she could stretch 10 feet 2 in.;
Machnow's stature was 2m38, his heignt seated 1ml30;
Aama's height as calculated from her femur should have
been 7 feet; her real height was only 6 feet ?% inches,
Thé first stage of the giantism of nutritive
overloading established early in life, therefore, is
characterised by fairlgeneral health aﬁd by an infan-
tile hahit of the body in which rapid growth is not
only possible, but compulsorv, The growth, howevsr,
though, in general, similar to the child's is in one
way dissimilar, Godin found that the normal growth
of long hones showed alternating phases of activity
and quiescence and that the period of cessation of
growth in length was utilized by the bone to grow in
circumference, There is no evidence to show whether
the growth of the bones of giants is characterised by
these alternating phases or not, but it is certain
that during the early stages of their growth the bones
find reliatively few opportunities of increasing in
thickness. In this connection Hinsdale's observation
upon the skeleton of the American Giant is of interest.

He notes that the femora ars slender, being only &4

or/
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or 86mm, in circumference and 20mm in diameter. In-
teresting too, is the fact that Ella Ewing hroke her
tibia by Jjumping to the ground off a stump two feet
high and that the tibia healed guite well afterwards.

In Chapter I. we saw that the facts of growth
necessitated the stimulus to macroplasty bheing little
favourable to euryplasty; we are neow in a position bhet-—
ter to understand why this is so,

We have seen that the highly nutritive body
fluids drive the cartilage cells to divide to save
their race from extinction and that when, because of
individuation, genesis is no longer possidle, the older
cellis bhecome larger and larger until they die, their
places being taken by the osteoblasts, We have also
seen that the osteoblasts have a wider range of pos—
sible nutritive adjustment,

The peculiarities of the growth of bones seem
to me to admit of adequate explanation in terms of
these bone and cartilage cell peculiarities. What I
cénceive as happening is this; the nutritive supply
to a young bone is greater than the necessities of cell
replacement and cell repair demand, the carfilage cells
being overfed, proliferate rapidly only to die and to
be replaced by osteoblasts. The mass of the bone

having increased, the nutritive supply must be relativeiy

less/
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less, unless the arteries of supply have also suddenly
increaced. But arteries do not increase in diameter

by sudden leaps and the result therefore must be that
the cartilage cells are no longer threatened with sur-
feit with the result that they cease to proliferate,

Any surplus nutrition there may bée now becomes available
for the less absorptive osteoblasts and the bone is
increased in thickness by the deposition of new layvers——
euryplasia succeeds macroplasia, But the arteries

of supply steadily growing day by day deliver more nu-—
trition to the bone, At last the time comes when the
cartilage cells again are overfed and again are forced
to proliferate——macroplasia succesds euryplasia,. And
g0 the seesaw goes on, the macroplastic phases diminish-
ing in length as the general food concentration falls
and as absorptive power declines until. at last, the
cartilage cells with their narrow range of nutritive
adjustmant, die out and macroplasia ceases.

On this view it is the high concentration of
nutritive material which causes the early stages of
giantism to be characterised by the relative absence
of the normal euryplastic phases. It follows that in
the later stages, as nutritive concentration diminishes

growth must become wholly esuryplastic and that the

more /
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more absorptive the cells of any area may bhe, the more
marked relatively will be their multiplication, for in
conditions of diminished nutritive concentration only
those cellis which can readily absorh will maltiply, If
now a condition of unequal cell anaﬁolic power exist,
of the same kind as that bslieved to underlie the par-
tial physiological giantisms, the part of the body so
endowed will continue to grow'aftar the rest of the
body nhas stopped growing. Again,if there he areags of
the body normally composed of cells more anabolic than
these of other areas these too will continue to show
cell multiplication and growth, This, I think, is ob-
vious,

We are now in a position better to understand
the changes which occur in the later stages of giant

growth,

SECTION III. AN ANALYSIS OF THE LATER STAGES OF
GTANT GROWTH.
We are fortunate in the case of "Le Grand
Charles® in that there exist two sets of measurements
which can be regarded as reliable and comparable, the
first, made in May 1899, the second, in November 19602,
(See Chapter XI.) The period between the observations

corresponds/ -
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corresponds to the period of marked increase in Charles'
disabilities, we may, therefore, claim to be observing
the close of the first stage of the giant's career and
the opening of the second stage: the periocd of transi-
tion when hyperanabolism is passing and katabolism is
increasing, owing to the somatic cells having multiplied
almogt to the 1imit of support and_owing to their di-
minishing absorptive power. It is at this stage that
euryplasia begins to replace macroplasia though macro-
plasia of the more anabholic cartilages will for a time
persist, .

In 1829 Charies was 1m890: in 1902 he was |
2m040 so that in three vears he added Bmm. to his sta-
ture, His growth, however, was greaﬂ;f than appears
for the lower limb during the same time increased by
no less than i@mm. There is evidence to show that the
aprarent loss of 14mm was due to the development of
spinal curvatures.

I In 1899 the biacromial diameter was 4900, in
1902 it had fallen to 4256, The circumference of the
chest had in the same period increased from 101Bmm to
1040, This in connection with the loss of height in-
crement makes it seem probable that the spine was yield-

ing, pushing the ribs out slightly more horizontally

and/
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and allowing the scapulae to fall forward and to ap-—
proach the middle l1ine.

During the same period the breadth of the pel-
vis increasged from 303mm to 321mm,

The femur increased 12mm (B29 to 641mm) or
2.25%: the tibia 7mm (502 to 509) or 1.34%: the foot
12mm (287 to 299) or 4%.

The humerus increased 41lmm (381 to 422mm) or
10.7%: the radius not at all: the length of the hand
10mm (283-243mm) and the breadth 6mm (87.to 1038mm) or
4.3% and 8.2% respectively. The breadth of the hu-
merus at its lower extremity increased 12-1% and the
greatest diameter of the wrist 3:76%

The general tendency of the muscle masses was
to decreass,

In the same three years the skull grew in cer-
tain of its diameters, in others it did not alter,
The bimastoid width increased 2.-6mm or 1:76%: the an-
tero-posterior diameter .5%: the ophryo-mental height
6.5mm (164 to 159 5mm) or 8°67%: the bizygomatic width
4mm or 2-Y%. The gonio-mental diameter increassd 2mm
or 3%: the transverse maximum Smm or nesrly 2%. The
nose increased in breadth 1lmm or nearly 3%,

The stature face index in 18992 was 7.73: in

1902/



1902, 7-81: the ophryo-alveolar stature index in 1889
was 5+12: d1n 1902, &, It is, therefore, evident
that the mandible was not only actualiy? but also re-—
latively increasing, whereas the ophryo-alveolar height
was actually constant, but relatively decreasing. The
bimastoid and hizygomatic hreadths and the transverse
maximum diameter of the cranium increased sligntly and
the antero-posterior diameter very slightly. Al though
no figures exist for the earlier years of Charles'
growth it is interesting to compare the 1£28 photograph
with those taken later and it seems to me that the
forehead has got much flatter, as if the base of the
skull had increased without.any corresponding increase
in the mass of the brain, This is, of course, purely
‘a matter of opinion and upon it I lay no stress.
Papillaulglﬁas published tables comparing the
189¢ measursments with those of three Parisians with

the average stature of 1m770. He gives the following

figures.

COMPARATIVE/

(1) Papillault.,op. cit.
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COMPARATIVE TABLE OF SOME OF THE SKULL MEASUREMINTS,

—
A, B. Index.|
Charles i Average of |B:™ 100
|3 Parisians
Naso-Alveolar height 87mm i 74+ Bmm 1186
Naso sub-nasal height 84 £EB8.7 112
Ophryo-alveolar height 102 95.2 107
Antero-posterior diam, 199 ; 198 101
Ophryo-mental height 164 163-b6 | 100.3
Transverse max, diam, 168 183:6 i 964
Frontal minimum ¥ 1046 109-%7 96+ 2
Bi-parietal " 136 14756 92

These indices suggest that Charles' cranium
is less well filled and less expanded by its contents
than the crania of average men., I helieve the cause
of this to be the length of base of the ekulli, the
length of the cranium being 101% of the normal, the
transverse maximum diameter £5°4%,

When we pass to consider the obsefvations up-
on the other giants of this group we find ourselves re-—
stricted to a consideration of the definitive condi-
tion: comparison with their former selves is impos-
gible. |

Constantin/
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Constantin was remarkable for the prolonged
persistence of his epiphyseal cartilages, the enormous
growth of his femur, the slight hunching of his back
and the great size of his Jaw, The photographs show
these characteristics well. The manner of his death
was peculiar: symmetrical gangrene attacked the tips
of his lower extremities.

Flia Ewing had remarkably long weaX limbs,
enorﬁous feet and hands and a heavy Jjaw, a prominent
nose and prominent malar eminences,

Machnow's height is recorded as 2m38; his
height seated was Iml30: the height of his symphysis
pubis was 1m2868,. In general terms, therefore, it is
permissible to say that his lower 1limbs were relatively
longer than normal, The length of his hand was 251mm,
The hand length stature index, therefore, is 10-55:
the average as stated by Topinard is 11°7. The photo-
graph of Machnow shows very well some of the charac—
teristice of the right hand, the fingers look big and
thick and thé dorsum very fat, its actual breadth is
10emm, The length of the foot is 370mm, The foot
length stature index, therefore, is 16-656: the aver-
age as stated by Topinard is 15-4. The bhreadth of
the foot is 149mm,.

The /
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The measuremente of the limbs and trunk are
incomplete and avowedly approximations, for Machnow re-—
fused to take off his clothes when Professor V., Luschan
examined him.

His cranium measures 220mm by 173; the ce-
prhalic index, therefore, is 78:6, The face stature
index is €:5; the naso-alveolar stature index is 4.1.
Professor Cunninghaéléives the average of these indices
for seven Irish skulls; they are 7:01 and 4.28 re-
gpectively. It, therefore, appears that Machnow's
lower jaw is not unusually deep considering his great
stature. This, however, is not a satisfactory guide
for it is obvious that if it be employed an undue
growth of the femur will tend to obliterate and an un-
usual curvature of the spinal column will tend to ac—
centuate any excessive growth of the face that there
" may be, It is better, therefore, to foliow
Professor Cunninghan's suggestion and to compare the
face with some measurement less liable to variation.
The circumference of the cranium best meets this re-
quirement for, first, it is in great measure dependent
upon brain mass which is believed not to be much affect-

ed by giant growth, and second, by using it we get

accurate/

(1) Professor Cunninghan, op. cit.
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accurate information about the proportions of the skull.
The indices obtained in this way are:—

] Length of Face from nasion tc chin comparsd

with the size of the cranium.

Ccircumference of Cranium= 100,
Machnow — — —= —= — — 2b
Seven Irish Skulls (average) 22-8( Cunningham)

2. Nagso—alveolar length comparsed with the size of

cranium,
Circumference of Cranium= 100

Machnow - — —-—- — — -—-18

Seven Irish Skulls (average) 13.8 (Cunningham)

These indices place it beyond dispute that
Machnow's skull is characterised by an unusual develop-
ment of the mandible and superior maxillia, The pro-—
prortion to which each is affected is shown by comparing
the naso-alveolar heighp withh the height of the symphy-
gis menti,

3. Relationes of Maxillary to Mandibular portions

of the face.

Naso-alveolar height =100,
Machnow - —-—= —=— —— —— BB
Seven Irish Skulls (average) 46:5 (Cunningham)
The depth of the lower Jjaw is, therefore,

increased/
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increased out of proportion tc the increase of the su-
perior maxilla, But the superior maxilla is itself
considerably increaseda in height. This is shown by
the facial index obtained by comparing the naso-alveo-

lar length with the bizygomatic diameter,

4, Naso—alveolar height compared with bizygo-

matic breadth.

Bizygomatic breadth = 100
Machnow — — — —— - 59+3

Seven Irish Skulls (average) 6&65.7 (Cunningham)

From the results of the analysis of Machnow's
measurements it is obvious that though his early growth
had been excessively macroplastic there had been at
some time prior {o the date of V, Luschan's observa-
tions a distinctly active euryplasia progressing.

From the result of the analysis of "Le Grand Charles'"
measurements and from the general hypothetical consi-
derations I am inclined to think that Machnow, at the
time under discussion, was Just in the transition period
between the unduly prolonged infantile state and the
unduly rapid senile state, Within a few years he was
dead, but I have no further information about him,

The fifth and last of the giants of this group

is Lady Aama, In her cass it is unnecesesary to enter

into/
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into a fuil analysis, it is sufficient toc point out a
few of the more important peculiarities of her hody
form,

The length of her lower 1imb was 47 inches,
or nearly 80% of her total height, in place of the
average £2-1%. the length of the upper limb was 387
inches, or nearly 47% of her total height, in place
of the average 42%. IThis is in full accordance with
the usual results of hypermacroplasia.

The hands are described as having been pecu-—
liarly spade-like, with long squarse-tipped fingers of
uniform breadth throughout their length,

The length of the hand was 11-26 inches: this

may be compared with the stature.

LENGTH OF THE HAND COMPARED WITH THE STATURE.
STATURE = 100,

a0

Average (Topinard) _— == 11-7
The length of the foot was 13:76 inches.

LENGTH OF THE FOOT COMPARED WITH THE STATURE.
STATURE = 100
Aama —-— —-— — = —-—= - 17.4
Average (Topinard) —= == 1B°7
It is, therefore, clear that, in spite of the

undue exaggeration of the stature resulting from the

great/



great length of the lower 1limb, her hands and feet
were relativalyqvery largé:- absolutely, they must

well have deserved tne epithet enormous,

The measurements of the skull given by Woods
Hutchinson are not of great value: the series is too
incomplete, I have, however, constructed from his
figures an index to show the great development of the
mandible which so much impressed him, In this I com-

pare the gonio-mental length with the cranial circum-

ference.
I. GONIO-MENTAL LENGTH COMPARZED WITH
CRANTIAL CIRCUMFERENCE,
Cranial Circumference = 100
ABME —— —— == —= en == == = =— 80
Average —_— —— == == —— —— —— —— 18.7

If we compare the gonio-mental length with

the stature we get equally striking results,

IT. GONIO-MENTAL LENGTH COMPARED WITH STATURE,

Stature = 100

KSR et e Aratgre tidaknese —— U= 70l

AUenAle Pommg Sunle GrEm TR 0 LN eEIYE
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In both the above tables the average is based
upon figures given by Woods Hutchinson in the various
comparisons which he adopts. They are probably not
quite accurate as averages, but their errcr is on the
gide which minimises the great increase of the man—

“dible,

Aama's superior maxilla and nasal bones were
also enormously increased.

Now, in Aama's case, we are looking at the
very last stage of precocious giantism.  The mannsy
of her death, which is hest described as a general
collapse, and'the conditicen of her hones show that
she had passed the stage of active hvperanabolism,

Her somatic cells had in fact multiplied beyond the
limits of support and the whole organism died of
starvation, Woods Hutchinson says, "the body was
extremaly emaciated." Aama.is, in fact, the purest
example of an individual that grew to death with which
I am acquainted, and we see that her hands and her
feet and the bones of her face had increased out of
ali proportion to the rest of her body,. The body was
extremely emaciated, but the hands were spade-shaped
and the fingers of uniform thickness, The genersl
body cells found their environment too impoverished,
but the cells that formed the hands and the feet and

the /
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the lower jaw were still able to obtain nutrition and
to multiply.

From the details of the foregoing analyses we
are enabled to construct an ideal picture of the course
and possible modes of termination of a case of preco-
cious giant growth.

A child is born which appears healthy in every
respect, and its growth and development proceed on nor-
mal lines for some years. Then, suddenly, possibly
after an acute iliness, possibly for no aprarent reason,
it begins to grow more rapidly. At first there is
nothing to show that this growth is pathological and
for vears the individual may appear to be in perfect
health, may even be unusually strong, and then the
strength begins to fail and the hands and the feet and
the face begin to increase out of all proportion to
the rest of the body, the spine begins tc bend, the
muscles to degenerate,. If now the individual's cells
are'naturally of rather low absorptive power the
greater part of the hody may be starving to death,
while the cells of the more absorptive areas are still
multiplying——such was the case in Aama, Or the ana-
bolic power of a part of the body may lead to its in-
crease beyond the limits of the local food supply, when
it must die--such was the case in Constantin, who died

from/
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from the extremities like a tree when its roots have
struck the rock, Or the individual may continue to
grow in parts, euryplasia replacing macroplasia, his
spine yieliding and his giant frame become bhowed--such
is the case in "Le Grand Charles," but a far better
example is furnished by the case of Jean Pierre Mazacs.
géant de Montasture. The record of this case I quote
in full, as a type of the complete picture of the less

acute forms of precocious giant growth.

JEAN PTERRE MAZAS

(1)
GEANT DE MONTASTURE.

Jean Pierre Mazas was a professional freak
and he wag with difficulty persuaded to permit of a

complete examination,

Personal History.

Mazas is 47 years of age,. He was born at
Montasture (Haute Garonne) of peasant parents of whom
he is unable to give any particulars. There is con-
siderable difficulty in getting any information out
of him as he cannot, or will not, speak anything but

his/

(1). Brissaud et Meige, Journ.de Méd.et de Chir.prat.
26th Jan, 18965, (Summary).
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his native patois. He understands French perfectly,
but returns the most laconic and evasive answere which
are translated by a woman who acts as his “showman"
and interpreter.

He says that his family is healthy and of
good height, but in no: way gigantic. He, himself,
was a healthy boy of ordinary size until he was about
sixteen when he commenced to grow unusually rapidly,.
lle remained, however, perfectly well and worked in the
fields where he was chiefly remarkable for his enor-
mous strength.

At the age of 21, when he was passed as a re-
cruit by the medical board, he was 2ml2 in height. He
ultimately grew to the height of 2m20, and for fifteen
years he remained well, being renowned through all the
country side for his great strength. His weight was
160 kKilogrammes.

When he was about 37 he was one day 1lifting
a heavy weight when he felt a sharp pain in his back,
he thought that he had broken his spine. Be that as
it may, it is from that time that his stature has
steadily decreased as the result of a steadily pro-
graeseive spinal curvature. He became weak and feeble
and had to give up his work as a labourer when it wae
suggested to him that he should tour the fairs as a

freak./



PLATE LIX,




PI.IATE IJX .




PLATE LXT,




PLATE LXIT.




PLATES.

. LIX, LX, LXI AND LXIT,

Jean Pierre Mazas

———-After Brissaud and Meigs.



276

freak. He fell in with the idea and has become a
very vopular giant.

He was formerly 2m20; now, he is only 1m86,
but what he has lost in height his bust has gained in
thickness. His limbs are of enormous size; his hands
and feet are monstrous. During the last two years his
health has ehanged for the worse. He has had repeated
attacks of pleurisy and his skin shows the marks of
the blisters that have been applied on these occasions.
He now suffers from night sweats. His thirst is enor-
mous, he drinks large quantities of water, wine, spir-
its, anything. He complains continuougly of feeling
tired, and for the last year he has neither by day
nor night been free of headache.

His intelligence is pocr, his temper is gloomy
and uncertain. Sexual desire is conspicuous by its

ahsence.

Present Condition (15th June 1884).

Body Form:-—-
"The accompanying photographs give a better

idea, than any written description could convey, of
the prineipal features of his deformed and colossal
frame.

with/



With his great arms hanging to below mid-
thigh, with his bowed body and his great cheeks and
jaw, he resembles in some ways one of the anthroroid
apes.,

In the length of the limbs, the breadtih of
the shoulders and pelvis, in the enormitv of his hands
and feet, he is still the ziant that he was, but his
body seems to have been telescored so that the lower
part has disavpeared within the upper. At least 300mm.
of height have been lost in this way, but in their
place have developed two enormocus bosses, one in front
and one behind. Thev are the humps of Punch whom he
further resembles in his big nose and prominent chin.

The posterior boss is the result of a thoraci-
¢o lumbar Kyvhosis; the anterior, of the forcing for-
ward and downwards of the lower ribs and the crowding
forward of the abdominal contents by an exaggerated
lumbar eurvature, There is also some scecliosis as a
result of which the right iliac crest is pushed into
the outlet of the thorax, whereas, on the left side,
the ribs are pushed down into the false pelvis,

The thoracico-cervical junctiion is almost
vertical; to get the face vertical the neck is arched
backwards. The circumference of the neck is 460mm,

but/
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but the thyroid does not seem to be especially de-
veloped,

The chest, at the mammary level, measures
Im55: the maximum circumference is 1m86. The anterior
abdominal wall is represented by rolls of the soft
tissuvues owing to the diminution of its extent by the
falling down of the thorax; the nivnles are on the
same horizontal plane as the anterior suverior spines
of the ilium,

The bones of the limbs are huge, but well-
proportioned. In the neighbourhocd of their extremi-
ties they are greatly thickened.

The internal tuberosities of the tibiae are
very large, but it is at the level of the malleoli
that the osseous hypertrophy is most marked. The in-
ternal and external malleoli form two enormous lumps
which completely modify the shape and proportions of
the tibio tarsal region; the circumference just below
the tips of the malleoli is 380mm.

The wrist also is very large; 1its circum-
ference is 250mm. Next to the torso the hand is the
most strikingly monstrous thing about Mazas. In
shape it is normal, but it is increased almost beyond
belief in all its diameters. The soft parts do not

seem/
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seem to have increased so much as the bone although

the skin 1s enormously thick. By comprarison the nails
are rather small, Longitudinal striation is most
marked. The thumb is big enough to comrletely cover

a five franec piece,

Face:——
The most striking peculiarities of the face
are the extraordinary size of the mandible and the un-
usual prominence of the malar eminences. The red mar-
gin of the uprer 1lip is completely hidden, the lower is
prominent without being inereased in thickness. The
canse of this is, without doubt the size of the man-
dible: the teeth in the lower jaw are in front of
those in the uprer. The hypertrophy of tﬁe lower jaw
is not symmetrical, the left side being the larger.

The tongue 1is large and thick,

Cranium:—-—

The eranium does not apprear to be much in-
¢éreased.: vossibly it is a little lengthened, The su-
tures are very prominent especially posteriorly: the
external oceirital »rotuberance is very strongly de-
veloped.

The voice 1is deep and monotonous.

It/
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It is not rossible to state anything with re-

gard tce the external genitals as the patient resolutely

refused to permit them to be examined,

above, however, sexual desire is completely

Mezsurements:—-

Stature (formerly) —-—-— —= —= — ——
Stature (at the time of examination)
Height of head (vertex to chin)

Chin to root of nogse - - —= —= —
Binumeral Diameter - — — -= -——

Length of the arm (acromion to tip of
middle finger)

Elbow
Hand.
Middle Finger

From internal tuberosity of tibia to
the ground

From great trochanter tc internal
tuberosity of the tibia

C ircumferences;—

Neck at level of thyroid cartilage
Thorax at level of niprles
" Maximum
Thigh
caif/

As noted

lost.

-— 2ml2
—— 1m86
—_— 293mm
— 140mm

= 550mm

1030
620
260
156

575

590

460
155
186

590
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calf 400
Arm (at mid-point) 310
Arm (above elbow) 310
Forearm 320
¥rist 250
Hands:—

(Note: The measurements for the right and
left hands are practically identical, )

Length of hand (from crease at the wrist
to the tip of middle finger) 260mm

Length of fingers (flexed at the metacarpo
phalangeal joint.)

Index 130
Middle 156
Ring finger 140
Little finger 110
Thumb 90
Breadth at middle point 140
Circumference at heads of metacarpals 320
" of Thumb (2nd& phalanx) 100
" " (1st phalanx) 95
Feet:—
Total length 350
Circumference at mid-point 330

: Circumference/
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¢ ircumference of great toe 125

" at level of malleoli 380

Muscular System:—

Mazas was of enormous strength in his youth:

his muscles now are weak and flabby.

The Skin:-—

The skin is very thick over all the bhody.

General noteg:—

There are marked varicose veins on the legs,
more especially on the left,

Sengibility is normal: hearing, taste and
smell are intact.

His éyes were thoroughly examined and found to

be normal,

Such is the history of Jean Pierre Mazas,
Géant de Montasture, selected type of the giants of
early nutritive overloading.

with regard to Mazas and Le Grand Charles an
interesting question arises, Is it possible that the
hard work and not too plentiful food of their early

lives have, to a certain extent, prevented them growing

anq/
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and have saved them from the fate of Constantin or of

Aama?

SECTION 1V, CHARACTERISTICS OF GIANTS IN WHOM NUTRI-
TIVE OVERLOADING IS ESTABLISHEL AFTER THE
PROPER ACE OF PUBERTY AND BEFCRE THE PRO-

PER AGE OF MATURITY.

The three giants whom I c¢lass in this group
are described in Observations V,, VI., and VII of the
preceding chapter. They are Goliath, Drum-major K.
and Simon Botis, At the vresent moment I have nothing
to add to what has been already written about Goliath:
his case is of a transition type, standing between true
precocious and true adolescent giantism, but inelining,
however, if anything more towards the later. In many
respects he resembles Mazas, in rather more he resembles
Drum-major K. and Simon Botis.

The first point of interest with regard to K.
is that he was a member of a family remarkable, through
at least two generations, for its stature. At the age
of 18 he was 1m76 and aprarently normal in every way
when suddenly, without assignable cause, he began to
grow, By the time he was 20 he was Im96: during the
whole or some part of the next 14 years he grew to the

height/
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height of 2ml2. It was specially noted by K. himself
that the growth of his hands and face did not come on
until a period subsequent to that at which he commenced
suddenly to inerease in stature. The various indices
which we have already employed show to what an extent
the special growth of the face was carried.

First compraring the height of the face, nasion
to ehin, with the stature:.——

VERTLCAL DEPTH OF FACE COMPARED WITH STATURE

Stature = 100

Drum-major K. 75

Seven Irish Skulls (average) 7+01 (Cunningham).
¥e have already seen that this index is apt, in a man
of unusual stature, to mark the unusual growth of the
face. The increase of size is nevertheless apparent
but it is minimised. Comparing the length of the face
with the eircumference of the cranium we get a most

striking result.

VERTICAL DEPTH OF FACE COMPARED WITH THE SIZE
OF THE CRANIUM

cireumference of Cranium = 100

Drum-major K. 25°8
Seven Irish Skulls (average) 22+8 (Cunningham)
The photographs of K. show the difference in
his/
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his build from that of the earlier class of giants:
the great development of 1limb length is obviously not
present. This 1s hypothetically correct, the later
onset of the condition reducing the possible endurance
of macroplasia,

The length of the hand and foot as compared
with the stature are, however, of interest. The hand
length stature index is 11+3: the averagze, as stated
by Torinard, is 11.7. The foot length stature index
is 15: +the average, as stated by Topinard, is 15-4,
These indices are particularly interesting, for the
hands and feet apreared very large: the breadth of the
hands in life was 120mm or eiactly 50% of the length,
the percentage normally met with is between 42 and 45.
In the same way the foot was very wide. The increase,
therefore, was chiefly confined to the soft parts:
again, this 1is hyvothetically correct, the late onget
reducing to a minimum the chances of endochondral
ossification,

It is obvious, however, that were the condi-
tion of nutritive overloading to develop slightly ear-
lier in the period of adolescence the epiphyseal carti-
lages or some of them would be cauzht unobliterated
and be forced tc proliferate and that the period of

macroplastie/
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macroplastic growth would be prolonged. Such a giant
was Simon Botis, the subject of Observation VII. His
case is full of interest, but at present it is suffi-

cient to draw attention to the undue growth of some of

his long bones, of his hands and feet and face.

SECTION V.- A PRELIMINARY CONSIDERATION OF THE EFFECTS
OF THE ESTABLISHMENT OF NUTRITIVE OVERLOADING

AFTER THE ATTAINMENT OF FULL MATURITY.

It is obvious that the effecte of nutritive
overloading established after the attainment by the
ratient of full maturity will differ markedly from those
discussed in the preceding sections: it is, however,
hypothetically necessary to recognise that such a com-
bination is possible, We have seen that the effect of
hypernutrition is to compel the cartilage cells to
proliferate, provided that cartilage cells still exist.
If, however, there be no cartilage cells to proliferate
there can be no marked increase in the length of bones.
A1l the cells in the body, however, will be affected
and. the more anabolic the cells of the body or of any
area of the body, the more marked will be the general

or local increase.,

In/
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In discussing the possibility and meaning of
vhysiological giantism we saw that it could only be the
result of unusual loecal or general cell anabolic power.
There is, however, a further consideration whieh I have
not vet dealt with. So far, in speaking of growtith, I
have dealt with it almost entirely from the stand-point
of the nutritive concentration of the body fluids:
only incidentally have I referred to the vossible effects
of the disturbances in uniformity of blocd supply con-
seguent uron stimulus. It 1s essential, however, to
realise that, though all growth 1s directly consegquent
upon c¢ell anabolie pvower and food supply, the latter
is not simple but compound, Without any inecrease of
nutritive concentration there may be increased nutri-
tive delivery. In other words growth 1is dependent
vpon use stimulus and nutritive concentration. There-
fore, given the amount of growth as constant, these must
vary inversely.

In normal growth use stimulus is the predomi-
nant factor and growth is continued to the limits of
the increased food suprly consequent upon use; there-
fore, two parts equally used will grow to the same size
in spite of small differences in anabolic power. ! s
however, use stimulus be small the food nutritive con-

centration/
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concentration must be great and slight differences of
inborn anabolic power will show themselves as differ-
ences 1in resulting mass, Therefore, in all hyperana-
bolies it 1s reasonable to expect marked inequalities
in the length of corresponding bones and marked dis-—
prorortion in the growth of parts of the body. Re-
stated corresponding organs equally stimulated by use
will ¢grow to the same size while corresponding organs,
which receive unlimited food, will grow to sizes pro-
rortionate to their innate anabolie power,

That thie is so is well seen in many of the
measurements already quoted. Most striking, perhaps,
are thoge of the Gliant of the Natural History Museum,
Paris, described by Verneau, where the bones of the
left side are considerably the larger; this is exactly
comparable tc the cése of hemi-asymmetry recorded in
Chapter IV., but as in this case the conditions are
obviously pathological I repeat the table, giving t?e)
measurements of the bones of Pirsche's guinea pigs. :

No.1/

(1), V.S.Record of Expreriment II., Chapter III.
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PLATES

LXIII, LXIV AND LXV,

various photographs of the giante Wilkins and
Hugo to show the asymmetry of their faces and in Hugo's

cage the genu valgum,

1,1.3. Wilkins.,

2,2.,2, Hugo,
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e S B -
[ No.l Castrated | No.2 Castrated | No.3 Entire
R L i | R L
Femur 46% ‘ 47 47% 1 47 B !44
Tibia 49% | 50 503 50+ 46% |46% |
Humerus 39 |39 402 41 38 l::za
Ulna 44 i45 43 !145 |42  |42% ‘

This result is most striking and is undoubt-

edly in series with the cases of asymmetrical giantism

(1)

which are not uncommon, The photographs of Wilkins
and Huggzghow that they also were hemi-hypertrophic.
Such irregularities of anabolic¢ power may, of course,
be distributed inany way; no laws are known to govern
them; there is, however, strong evidence tc show that
certain parts of the body are normally more fullv en-
dowed with anabolic power than others., This proposi-
tion is so important that the next chapter is devoted
to its consideration. On it obviously depend the re-

sulte of the establishment of nutritive overloading

after the attainment of maturity.

(1). wilkins, described by Dana, The Journal of Nervous
and Mental Diseases, 1893: by Lamberg, Wien klin Woch-
enschr.t XLVI. no.19,18926, p.3592; by Bassoe, The Jour-
nal of Nervous and Mental Diseases, Sept.1903.

(2). Short notice by Launois and Roy, Op.cit.
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CHAPTER XVII,

THE UNEQUAL DISTRIBUTION OF ANABOLIC POWER TO THE
BODY CELLS AND SOME OF ITS RESULTS.

SECTION I, PRELIMINARY.

The results of the experimental castration of
guinea pigs were described in Chapter IT, It will be
remembered that for a time the animals grew very ra-
pidiy their bone growth being macroplastic, but that
after about four months macroplaéia ceased. Growth
of the paws continued, however, and was so striking
that their pituitaries wers examined with negative re-—
sults,

Léri's observations upon the condition which
e calls Spondylose Rhizomdlique were described in
Chapter VIII,. It will be rememhered that in that con-

dition which I regard as the physiological expression

of/
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of a precocious senility, the changes are most marked
in the spine and then, in descending order of freguency
in the region of the hip and shoulder and at the knees,
the region of the small Joints of the feet and hands
very rarely and then only at a very late period be-
coming involved.

Placed beside the later growth changes of
giantism these observations suggest that the cells
forming the hands and feet are more absorptive than
those forming the more proximal ssgments of the limbs.

It is, of course, open to argument that the
conditions were abnormal and that the observed pheno-
mena have a totally different meaning. I, therefore,
take as my hasis of observation the non-pathological
type of body form described by Manouvriegl)"as the
rustic clown typse.*

The characteristics of the type are:—

The great size of the hands and feet.

A tendency to brachycephaly.

The excessive length of the upper 1limb,

A twisted and shortened trunk,

"It/

(1) Manouvrier Etudes sur 1les rapports anthropométri-
ques en géneral et sur les principales proportions
du corps, Bull. et Mem. de 1la Soc. d'Anthropo-
logie, 1902,
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"Tt bears," he says, "a close relation to the
occuration of the individusl, and is associated with
the performanence of hard manual labour, i occurs
especially in men, but also in women who have evolved
towards the masculine type.*

I interpret Manouvrier's observations as fol-
lows :~—a child with the average possibilities of growth
and development is born to some peasant woman, Sub—
Jected to hardship and food shortage its metabolism is
less anabolic than that of a healthy child of prosper-
oug parents. Less threatened by surfeit its carti-
lage cells proliferate slowly. Barly compelled to
work, its arms receive a greater proportion of the a-
vailable food than its legs which are degraded, to per-
form the humble task of carrying the body and arms to
the appointed place of lahour, In the general food
scarcity the more anabolic cell areas are alone able
to preoliferate at all freely and the parts which they
form show a disproportionate growth. The hands and
feet are especially affected, therefore, I think, that
they are compossd of cells of relatively great anabolic
power.

Developmentally, however, the hands and feet
are formed at the tips of body processes and ontoge-

netically are vounger than the body axis. I, therefore,

make/
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make a guess which I put in the form of a generalisa-
tion:——- "The cells of the ontogenetically and phyloge-—
netically more youthful areas of the body are more ana-
bolic than the cells of the older areas."

In order to establish this as an hypothesis,
it is necessary first to decide which are in this sense
the younger areas of the body and then to examine all
available evidence to see if in conditions of hyper-
anabolism these are the areas of most marked cell pro-

liferation.

SECTION II. THE PHYLOGENETTICALLY AND ONTOGENETICALLY
YOUTHFUL ARRAS OF THE BODY.
The evidence of ontogenetic and phvlogenetic
youth can best be arranged under two heads.
_1l. The evidence of Embryology.
i The evidence of Morphology and Anthropology.
The evidence under the first head is of the
simpiest kind: that under the second is more compli-
cated.

5% The Evidence of Embryology.

From a developmental point of view the body
may be regarded as made up of two symmetrical halves:
taking the medullary groove as the 1line of division

each/



each half of the embrvonic plate is responsible for
the formation of one half of the body,

Development of the Face and the Structures

in the Neck,

The face is formed from five processes which
spring from the base of the primitive cerebral capsule,
In the human embryvo these processes appear about the
middle of the first month, but do not unite to form
the face until the end of the second month, The man-
ner of their growth is comparable to that of an ordi-
nary vegetable axis. Length is gained by rapid cell
proliferation'at the tip, the cells left behind pro-
liferating more slowly and being responsible for the
increase of thickness.

The leal of the daffodil and the human hair
provide good examples of the opposite type of growth
in which proliferation takes place at the hase, the
first formed tissue being pushed forward.

The five facial processes are, the median, or
fronto-nasal which is unpaired and the lateral or
maxillary, and mandibular which are paired.

The fronto—-nasal is composed of symmetrical
halves, It projecte beneath the fore brain and is
responsible for the formation of the bony nasal septum,

the cartilages of the nose, the praemaxiliary part of

the/
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the upprer Jjaw and the middle third of the upper lip.

The maxilla:y procesgses spring from the base
of the mandibular and grow forward below the eye,
separating it from the mouth, In it are formed the
zygomatic process of the temporal, the superior maxil-
la and the soft palate and the sgoft parts covering
them, The 1linegs of Jjunction between the maxillary and
fronto-nasal processes are marked in the adult by the
lachrymal sac and nasal duct.

The mandibular procaesses grow forward, unite
in the middle line and form the first visceral or man-
dibular arch, The tips of the processes meet in the
middle line and form the symphysis menti.

Later, certain portions of the mucous mem—
brane lining the nasal cavities grow out to form the
air sinuses,

The tongue is developed in the floor of the
primitive pharynx, It coneists of two wholly distinct
parts, a buccal and a pharyngeal, The buccal part is
formed by an outgrowth, the tuberculum impar arising
from the mandibular arch and from the first interbran-
chial space, and by two symmetrical laterally placed
ocutgrowths of the mandibular arch, The pharyngeal

part is derived from the ventral extremities of the

second/
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gecond and third visceral arches,

The Larynx is developed from the anterior snds
of the fourth and fifth visceral arches.

It ie. therefore, evident that the noss, the
nasal septum; the buds of mucous membrane which form
the air sinuses; the superior maxillae; the mandible.
more especially the parts near the symphysis; the
tongue and the larynx are ontogenetically the voungest

portions of the head and neck,.

Development of Structures in the Ventral Median

Line,

The development of the ventral median line of
the body is not so simplée a thing as has frecuently
been supposed, It is not formed by a series of cres-
cents growing forward from the dorsal aspect, meeting
and fusing tip to tip. Arthur Keit%l)aptly compares
the growth of the blastoderm outward from the umbilical
ring to the expansion of a soap bubble blown from the
end of a pipe. In an embrye of 4mm the umbiliicus oc-

cupies 8mm of the ventral line: in an embryo of 15mm

the/

(1) Fuman Embryology and Morphology, London 1904,
page 349,
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the umbilicus is still about Smm in length.

The paraxial ceoclurmns of mesoblast bhecome seg-
mented early and form the muscle plates: from each
muscle plate a process grows fbrward into the undif-
ferentiated somatopleure towards the ventral line.

The segmentation of the somatopleure is, therefore, a
late phenomenon, differentiation spreading from the
dorsal to the ventral side. There is, however, a de-
finite band of mesoblastic tissue which remains undif-
ferentiated and separates the right processes from the
left, In this ventral band are developed the sternum
and the l1ineaz alba. The ribhs are formed in the septa
between the muscular segments of the somatopleure, In
them chondrification begins dorsally and spreads ven-
trally:; this shews that they are formed by growths
from behind., The inner end of the clavicle is formed
from the precoracoid, is ossified in cartilage and cor-
responds to the pubis, Strictly the tissues of the
lines of junction of the fronto-nasal and maxillary
processes, the symphysis menti and the angle of the
thyroid cartilage belong to the median ventral 1line;
with them, we can associate the inner ends of the cla-
vicles, the sternum and the anterior ends of the ribs

in respect of ontogenetic youth.

Development/
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Development of the Limbs.

The l1limbs appear about the end of the third
week of development as flattened buds with anterior
and posterior borders and dorsal and ventral surfaces
Each bud is at first composed of an undifferentiated
mesoblastic mass with an epibhlastic covering. Dif-
ferentiation begins proximally and the developing 1limb
increases in length primarily by growth at its tip,
secondarily by proliferation of the axial cartilages.
The growth of the 1limb is, therefore, of two sorts;
first, growth at the extremity which adds to the length
at the end; 8second, growth in the middle which adds
to the length by pushing forward the end. As is
shown, however, by the distribution of the nerve supply
in the adult arm, the growth of the soft parts covering
the skeletal base is most active at the tip.

Hypothetically then the epiphyseal cartilages,
because of the inherent qualities of the chondroblasts,
should be the prime anabolic areas of the limb, but
because of their ontogenetic youth, the distal segments,
tissue for tissue; should be more anabolic than the

proximal.

The embryological eviderice, therefore, shows

that/
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that the nose, the superior maxillae, the palate, the
air sinuses, the mandible, the tongue, the hvoid, the
larynx, the inner end of the clavicles, the sternum,
the anterior extremities of the ribs, the pubis, and
the distal segments of the limbs are ontogeneticalliv

the most youthful areas of the body,

2. The Evidence of Morphologyv and anthropology :——

Face --The embryological evidence has made it clear
that the skelston of the face is formed by cells on-
togenetically more youthful than those which form the
bage of the skull. In order to determine which parts
of the face are phylogenetically the younger I propose
to describe the face of the gorilla and to consider in
what points it differs essentially from the face of

man,

The Skeleton of the face of the gorilila.

The upper portion of the face of the gorilla
has a peculiar rectangular appearance which is due to
the great supra-—-orbital ridges. These are continuous
practically without interruption from the massive
strongly projecting external angular process of the one

gide to that of the other, The outer margins of the

orbits/
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orbits are indistinct and bevelled. The lachrymal
bones are small. The nasal bones fuse early and the
resulting median nasal bone is of peculiar and charac-
teristic shape and descends well below the level of the

orbits,

The lateral margins of the anterior nares are
formed by the praemaxillae which extend upwards to ar-
ticulate with tlie nasal bone. The lower margin of
the nasal aperture is quite indistinect.

The mandible is large and heavy with no men-—
tal prominence, but a retreating chin and deep symphy-
gis. The genial tubercles are commonly represented by
a single sharp ridge. The lower incisors project for-

wards, The sigmoid notch is shalliow,

Tabular 1ist of the more marked differences bhe-

tween the skeleton of the face of a gorilla and

European.
In the skeleton of the face of a gorilla as

compared to that of a man's:i—

155 The supra—orbital ridges are much more promi-
nent -
e The praemaxillsae are much larger,

The external orbital margin is less prominent,

b e |

The chesk 1is less upstanding.

om
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b, There is no chin,
6., There is marked prognathism,
%, There is no infra-nasal crest or nasal spine,

|

In the same characteristics, but to a less |
degree, the facial skeletons of the lower races differ !
from those of the higher. It is obvious, therefore,
that the nose, the superior maxillae, the malars and
the mandible comprise in the face of the European the

phylogenetically most vouthful areas.

Trunk :——— The embryvological evidence has made it
clear that the structures formed in and near the median
ventral line are formed of cells ontogenetically more
youthful than the cells forming the axial structurses,

A study of the morphology of the sacrum, however, shows
that it is a progressive structure; nor is this sur-
prising when it is remembered that the lateral mass of
the sacrum is composed of true costal elements and that
the cells forming the outer portions of the alae and
the bons in the neighbourhocd of the auricular surface
are strictly homologous with the cells forming the an-—
terior ends of the costal arches.

In a comparison of the sacra of the simiidae

and the hominidae, the relative narrowness of the

former/



: ijrmer is qvident at a glance, The simiidae are mark-
‘edly dolicho-hieric with indices ranging from 72 in the
goriila_and 77 in the chimpanzee to 87 in the ourang-
outang and 89 1n the gibbon, Sir William Turneélﬁas
shown that within the hominidae the sacrum increases
in breadth as we pass from the lower races to the high-
er, Thus in.the Bush race, the Bantus and the Austra-
lian the sacrum is dolichieric; while in Europeans,
both male and female, it is platvhieric. Among the
Zuropeans, however, there is a marked sexual difference;
the average male sacral index is 112:4, the average
femaie 1186.8, The difference is of interest consi-
dered in.connection with the relative anabolism of the
female as it is hypothetically correct for the more
anabolic to have the wider sacra.

In the same way the pelvis of the higher
races is broader than that of the lower, the pelvis of

the lower races in turn being broader than that of the

simiidae,

Among the hominidae, the Bushmen, Australians
and Hottentots are dolichopellic; the Negroes, Tas-
manians and New Caledonians are mesatipellic; the
British, Prench and Germans are platypellic.

Pelvic/

(1) Challenger Reports. The Bones of the Skeleton,
PapLeiERa Vol - XV,
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Pelvic breadth, therefore, is a phylogeneti-

cally modern characteristic,

Limbs :———-The hominidae are distinguished from the
simiidae by the great development in bulk and length
of the lower 1limb; in the latter the combined lengths
of the humerus and radius exceed the combined lengths
of the femur and tibia, in the former the converse ob-
tains. The "intermembral" index for these groups
ranges from 141 for the ourang-outang to 103.5 for an-
thropopiﬁhecus niger and from 82.6 for the Bambute
_Pygmias to 89.7 for Hurcreans and even lower for some
of the negro races,

Length of the lower 1limb is, therefore, ob-
viously é progressive characteristic, but it is wholly
dependent upon the proliferation of cartilage cells
and, therefore, can only be affected by hyperanabolism
established prior to maturity.

Within the lower limb of the hominidae there
are some further progressive modifications. The lower
end of the fibula increases in relative length as we
pass from the chimpanzee tc the Australian and from
the Australian to the Caucasian, Further, the skele-
ton of the human foot is distinguished from the foot
of the anthropoid ape by the vastly stronger and great-

er development of the great toe and by the greater

development/
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development of the tarsus, but especially of the os
calcis, astragulus, scaphoid and internal cuneiform so
that these too must be classed as phiylogenetically

youthful areas,

SECTTON IIT. SOME HYPOTHETICAL APPLICATIONS,

If the guess that I have made bs correct it
is necessary from the developmental, morphological and
anthropological evidence to regard as especiallvy ab-

sorptive cell areas (-

Ay The face, but more especially the chin and to
a less degree the superior maxillae and malars,
_ 2. The mucous membrane forming the air sinuses,.
e The palate, in both its hard and soft portions,
_4. The tongue and hyoid hone,.
b, The larynx,
=@ The inner ende of the clavicles,
L The sternum,
_ B, ‘Tne anterior extremities of the ribs
- The region of the pubis. :} Together re-
sponsible for
10, The lateral parts of the sacrum) | sacral width.
_ 11, The extremities of the limbs,
12, Gertain points in the axes of the limbhs, in

the lower 1imb morse especially than in the upper,

13/
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_13. The lower part of the fibula,
_14., The great toe and parts of the tarsus.
Hyperanabolics, therefore, should he charac—
terised by unusual growth of these parts, the amount
of growth depending upon the relative absorptive power
of the type of cell involved., We have already seen
that chondroblasts are more absorptive than osteoblasts,
therefore, in young hyperanaholics the latter will not
be accorded an opportunity of multiplying except in
the wake of the surfeited cartilage cells, Ultimate-
1lyv,' however, when the pinch of focd shortage is felt,
the cartilage cells will die out and macroplasia will
be replaced by a specialised euryplasia, Assuming for
the moment the general hypothesis to be true certain
deductions can 2e made, First, as the lower 1limb is
composed of more absorptive cellg, it will grow mors,
than the upper; but the rest of the body, though grow-
ing more slowly, will be steadily increasing in size,
therefore, the amount of nutrition supplied to the low-
er 1limb will relatively, and, if there be no increase
in the total amount of nutrition absorbed, absolutely,
diminished. Whereas in the upper limb which is less
macroplastic, the relative diminution will be very

slight and the absolute diminution for a time immaterial,

It/
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It follows, therefore, in hyperanabolics of long stand-
ing and in whom the condition was established before
maturity that the foot may be starving while the hand
is prospering, Absolute starvation will, of course,
mean death; relative starvation a condition of . .preco-
cious senility with its attendant so-called rheumatoid
arthritis. Therefore, it is hypothetically corract

to expect to find an occasional giant dying of gan—
grene of the feet, This means that the epiphyseal
plates of the femur and tibia were unusually anabolic.
More commonly, however, we would expect to find affect-
in the skeleton of the lower 1limb a condition of pre-
cocious senility which reached ites greatest intensity
in the foot while in the skeleton of the upper limb

the so-called rheumatoid changes ghould be intense at
the shoulder and elbow and 1little, il at all, marked

at the wrist and in the hand, The reason for expect-
ing great intensity of rheumatoid changes at the elbow
is that the lower end of the humerus and the upper

ends of the radius and ulna are shown by the course

of/
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of os?ification and the direction of the nutrient ar-
teries go be less anabolic than the upper end of the
humerus and the lower end of the radius and ulna,

A further consideration is, that as a result
of the great increase in the breadth of the pelvis
there must be an increased obliguity of the femur,

The weight transmitted through it wili, therefore, not
be directly taken by the head of the tibia, a simple
shear will result. If now the ligaments or muscles

are weakened, or are relatively weak, the knee will

yield inwards and genu valgum will be occasioned.
It now remains to consider how far these hypo-
thetical considerations are borne out by the observed

phenomena of early and late giantism,

SECTION /

(1) The epiphysis to which the nutrient artery is di-
rected is the first to be united with the shaft.
It is also found that while the increase in length
of the long bones takes place at the epiphyseal
cartilages, the growth takes place more rapidly and
is continued for a longer period where the epiphy-
gis is the last to unite, It follows, therefore,
that the shifting of the investing periosteum,
which results from these two factors, leads to ob-
liguity of the vascular canal by drawing the pro-
ximal portion of the nutrient artery towards the
more rapidly growing end. Moreover when a long
bohe has only one epiphysis, the nutrient artery
will be directed towards the end which has no epi-
physis, Morris, "A Treatise on Anatomy." page 3.
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SECTION IV, COMPARTSON OF' THE HYPOTHETTICAL AND
ACTUAL RESULTS OF GIANT GROWTH,

The growth in height of giants, the growth
more especially affecting the lower limbs, the great
increase in pelvic breadth the changes affecting the
facial part of the skull and more especially the man—
dible, the growth of the frontal sinuses, the tendency
to undue increase in the size of the hands and feet
have been so0 repeatedly reiterated that no further
comparison on these points is necessary. With regard
to the last, however, the increase is often not very
marked in the becnes of gilants. Thus, though Magrath's
hand was degcrihed as the size of "a middling shoulder
of muttcn," his skeleton is not characterised by great
increase in the length of the bones, The explanation
of this, I believe. to be that during the active stages
of the macroplasia of the long bones there was re-
latively little nutrition a?ailable for the hands, but
that after the period of active macroplasia had ceased
there was relatively mors, This is stricily in accord
with what Godin founélgo be the rule in the normal

growth of long bones.,

As is hypothetically correct the sacral index

is/

(1) Vo8,
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is raised in giants, In Magrath it is no 1less than
144.6 in place of the normal 112.

We have seen that it is hypothetically cor-
rect to expect an undue growth of the fibula: it is
interesting to note that the fibulae of the American
Giant were so increased in length that they formed an
arc which at its maximum point was 47mm from the per-
pendicular,

Professor Cunningham describing Magrath's
skeleton says, *the first metatarsal bone and ites pro-
ximal phalanx are remarkable on account of their mas-—
sive size and the great expansion of their extremities.
But in addition to all this, the foot shows a certain
degree of distortion from another cause, The growth
of its several bhones has not been uniform. Some of
the bones such as the og calcis, astragulus, scaphoid
and internal cuneiform are disproportionately large,
whilst the others are relatively small." Compare
this with what is written above of the phvlogenetically
yvouthful areas of the foot and T think no one can
reasonahly doubt thatlit is the phylogenetically and
ontogenetically younger areas of the body which are

the seats of unusual growth in conditions of excessive

nutritive supply.
with/
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With regard tc the localisation of the most
marked starvation changes in giantism compare again
what Professor Cunningham wrote of Magrath with what
was found to be hypothetically probable,

In Magrath the upper end of the humerus is
comparatively free from arthritic changes; the elbow
joint is particulariy affected, the articular margins
being lipped and the range of movement circumscribed;
the skeleton of the hand is almost entirely free from
osteophvtic projections.. In the femur the arthritic
changes are more marked at the lower end than at the
upper, at the extremities of the tibia and fibula there
are well marked arthritic changes; 1in the foot the ar-
thritih disease has attained its maximum degree of de-
velopment. This is exactly what was found to be hvpo-
thetically probaﬁle. A concrete example of the hypo-
thetically possible form of starvation in which the
foot dies en masse is furnished, as we have sesn, by
the giant Constantin,

The occurrence of genu valgum is exemplified
by "Le Grand Charlies," Magrath and many others.

We are now in a position to return to a consi-
deration of the problem of the effects of the establish-

ment of nutritive overloading after the attainment of

full/



Plate LXVI.




PLATE LXVII.




PLATE LXVIIT.




PLATES LXVI,, LXVII., LXVIII.

Plate LXVI. is a rhotograph of the skull of
a c¢hild and shows the relative proporiions of the
cranial and facial portions of the skull.,

Plate LXVII. is a vhotograprh of the skull of
Cornelius Magrath.

Plate LXVIII. is a photograph of three man-—
dibles, the highest, is that of a child; the middle,
that of a normal adult; the lowest, that of Magrath.

The series of plates is included to show the
localisation of the growth changes in eases of nu-
tritive overloading.

~——— From the Collection of Professor D.d.

Cunningham.
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full maturity.

SECTION V, THE EFFECTS OF THE ESTABLISHMENT OF NU-
TRITIVE OVERLOADING AFTER THE ATTAINMENT OF MATURITY.

At maturity the last of the epiphyseal carti-
lages disappears and the possibility of macroplasia is
excluded. Thereafter growth of the skeleton must be
euryplastic, and the areas most affected will of ne-
ceesity be those which are composed of the more absorp-
tive cells, It would be tedious to repeat what those
areas are,

One result of such growth must not he over-
locked, however, The greatly increased weight of the
masticatory apparatus will demand some increase or
change in the supporting structures. The increased
anteriof projection of the skull will require a strong-
er posterior musculature to balance it and a stronger
bony column for its support. Also there will of ne—
cessity be a eurving backwards of the upper part of
the cervical column, This will necessitate a compen—
eatory dorsal kyphosis and a lumbar lordosis, In re-
sult the lower part of the muscle multifidus spinae,
passing from the sacrum to the lumbar vertebrae, will

be subjected to increased strain, the thoracic centra

and/
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and intervertebral discs will be subjected to increased
pressure and the muscles attached to the ocecipital
gquame will be subjected to increased tension. From
this it follows that coincident with the growth changes
forced on by the excessive nutriment there will be se-
condary abnormal bhone growth manifestations which are
strictly in series with all growth consequent upon the
stimulus of use, That is to say, increasad blood
supply, consequent upon the active perfornianence of
function, will render more food available for certain
less absorptive cell areas and will cauéa them to grow
in a manner analogous to, but not homologous with that
of the more absorptive cell areas, A further point
requires to be considered. The cellis forming the
hands and feet are the most anabolic of their respective
limbs, If, therefore, nutritive overioading be es-
tablished just as the epiphyseal cartilages are on the
point of commenecing to ossify the process of ossifi-
cation may be stayed in the epiphyseal plates of the
hands and feet and in them alone, all others closing

in the normal manner, It will result froﬁ this that
in some cases the metacarpals, metatarsals and pha-

langes will show macroplacsia. the rest of the body

euryplasia,

A/
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A further consideration affects the tissues
which are katabolically dividing. We have seen that
the production of spermatozoa is essentially a kata-—
bolic process, If the supply of nutrition to the
testicles be suddeniy increased, the theoretic result
willi be either to cause a sudden and complete cessation
of cell division or else to lead to the most riotous
and excessive cell multiplication, - This is easily
understobd. In the first case it means that the cells
can support thelr increased mass without feeling the
effects of the disproportionate increase of content
and surface; in the second, that they cannot, and are
forced on to divide in a similar manner to the chon-
droblasts, Olinically the result will be either a
complete suppression of sexual desire or the occurrence
of wild sexual orgies 1like those of Simon Botis. 1In
either case the ultimate fate is the game, complete
sterility, Similarly the hair which is the product
of katabolic division will either he increased in
thickness and length or will fall out and disappear.

We are now in a position to construct an ideal
case of delaved nutritive overloading.,

The condition wili, by definition. only af-
fect persons in whom the epiphyseal cartilages are

obliterated/
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obliterated, The resulting growth will, theref'ore,

be euryplastic, and will affect the whole body slightly,
but will reach its maximum in the more anabolic face
and hands and feet and pelvis,

In the feet, the growth willi particularly af-
fect the great toe and the inner tarsal bones.

In the pelvis. the sacrum and pubis will bhe
especially affected; growth in pelvic diameter will
result,

In the hands the growth will be uniform, the
hand either increasing in all its circumferences, or,
if the condition he estabhlished Jjust before the carti-
lages disappear in the length of all its long bones,

In the face, the lower Jaw and more especially
the chin will increase in size, To balance this,
changes will take place in the posterior cervical muscles
and ligaments and in the curvature of the cervical seg-
ment of the spinal column, Thig will provoke com—
prensatory thoracic and lumbar curves,

Later, as the absorptive power of the body
cells diminishes, starvation effects will be produced.
Spinal intervertebral discs subjected to pressure will
be absorbed in part and ossified in part, A vicious
circle will result; for, advancing absorption will

necessitate/
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necessitate a greater curvature; a greatsr curvature,
a greater compression; a greater compression a greater
absorption, In result, there will develop a marked
thoracic kyphosis, with marked compensatory cervical
and lumbar liordoses,

A l1little later, and the diminishing cell ab-
sorptivé rower and the resulting cell starvation will
be evidenced hy the development of the growth changes
of precocious senility or of the so-called disease
rheumatoid arthritis.

A 1little later still, and general starvation
osteoporosis will result, the cells with their dimin-
ishing absorptive power being unable to extract suf-
ficient nourishment from the body fiuids in which the
nutritive concentration has long been maximised and to
the limits of which the cells have multiplied in their
younger and nore absorptive days.

Long ago Virchow said that the clinical pic-
ture of acromegaly was that of a general degeneration
following upon a general hypertrophy, and under the
title of “the effecte of the establishment of nutri-
tive overloading after the attainment of maturity."

I have described the gigns and symptoms of acromegaly,

during the stage of general hypertrophy and during the

stage/



216

stage of general degeneration.
With this I close Part 1T, In the next part
I consider Acromegaly as if it really were an indepen-

dent disease.

END OF PART II,

s s
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CHAPTER XVIII.

ACRCMEGALY,

SECTION I. THE HISTORY OF ACROMEGALY.

"There exists a disease which is especially
characterised by an hypertrorhy of the hands and feet
and face which we prorose to c¢all acromegaly; that is
to say, hypvertrophy of the extremities, not because
they are alone affected, but because their increase is
an initial lesion, and constitutes the most character-
istic feature of the affection."

In these words, in the year 1886, Pierre MHarie
introduced to the medical profession this peculiar con-
dition of partial giantism which has since been found,
sporadically, to affect individuals of every country
and of every race,

"The enlargement of the hands and feet is

chiefly/
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chiefly caused by an increase of thickness: in com-
varison with these bulky, clumsy varts, the forearm and
lower part of the leg whieh are not enlarged, but ra-—
ther of feeble muscular development offer a striking
contrast, In the skull, the forehead markedly pro-
trudes, the nose is increased in size, the mandible is,
unusually powerfully develored, so that the chin pro-
jeets and the lower teeth overlap the uprer. with
these obvious changes, there are associated, curvature
of the spinal column, thickening of the claviecles,
ribs, patellae and pelvis.

In females menstruation ceases at the begin-
ning of the illness, The disease (entit€ morbide spe-
ciale) has nothing to do with myxoedema, leontiasis
ossea, congenital hypertrophy of a single member or
osteitis deformans,™

This is, in brief, Marie's original descrip-
tion: to it subsequent observers have added singularly
little. But, though the deformities were not recog-
nised as a recurring phenomenon until 1886, there had
been prior to that date a large number of isolated
cases recorded in the literature.

The oldest known csse of Acromegaly is that
observed by Professor Cunninghamgl)it affecte the

skeleton/

(1) Unpublished.
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PLATES LXIX. AND LXX,

Reproductions of drawings of the individual
Peter Rhyner deseribed by Fritsche and Klebs in their
celebrated work on giant growth. The face, the spine,
the hands, the feet attest the identity of this pre-
historic case with the malady described by Plerre

Marie.

After Fritsche and Klebs.
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skeleton of an Egyptian mummy some 3000 years old;
the oldest historieal document of the disease is said
by Sternberélgo be the life-gize portrait of a giant
painted in 1553; the oldest mediezl record is that
written by Saucerotte and Noel (1772-1779).

In the prehistorie days of Acromegaly certain
memolirs and papers were published which to this day
stand out as landmarks.

In 1872 v. Langer of Vienna published his
celebrated anatomical memoir on giants. It it he
deseribed two forms of giant skull, the first merely
the normal skull magnified, the second characterised
by the dilatation of the pituitary fossa, the dispro-
portionate increase of the mandible, the dilatation
of the air sinuses and the contraction of the nerve
foramina. With this type of skull he associated cer-
tain peculiarities of the skeleton, exostosis upon the
vertebral bodies, bony outgrowths in the region of
joints and peculiarities of the soft parts, increase
in the size of the nose and tongue, and degeneration
of the hypophysis.

In 1884 Fritsche and Klebgzgublished their

celebrated /

e ——————

(1). Nothnages, Svecielle Pathologie und Therapie,
VII. Band 2. Die Akromegalie.

(2). Ein Beitrag zur_ Pathologie des Reisenwuchses, Kli-
nische und patologisehe—anatcmische untersuchungen,
Leipzig, 1884,
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celebrated work on giant growth.

In 1885 Marie called the disease acromegaly
and established its existence as a recurring phenomenon,

With this event the real history of acromegaly
opens.

In 1890 two important works were published,
the first by Souza-Leite drawing attention to the fre-
gquent association of pituitary enlargement with acro-
megaly, the second by Alexis Thomson describing as
definitely acromegalic, the skeleton of an individusl
whose case had been described by Professor Cunningham
in 1879, After the publication of Souza-lLeite's
rainstaking collection of cases and discussion of the
diagnosis, and after Thomson's recognition of the real
nature of the Edinburgh skeleton, the existence of the
disease "acromegaly" mey be said to have been establish-
ed in the eyes of the medical profession.

In the same year Marie rendered the diagnosis
more certain by his recognition and description of the
superficially somewhat similar condition whiceh he has
called "Osteo—arthropathie hyperirophiante pneumique."
This he exvpressly states is not a disease, but a growth
process secondary to some disturbance of the respira-

tory apraratus.

In/
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In January 1891 Professor Cunningham announéed
that the skeleton of Magrath was definitely acromegalic,
This stimulated workers on the Continent and in America
to further efforts,and Brissaud and Meige, Dana and
Woods Hutchinson have produced numerous rublications
on the subject. None of them, however, add much to
the work of v. Langer and Cunningham.

In 1894 Sternberg committed himself to the
definite opinion that giantism and acromegaly are
geparate conditions,

In 1896 Marie modified his original deserip-
tion élightly; stating that the hand in acromegaly
might be enlarged in length (type en long) as well as
in breadth (type en large.)

In 1897 Sternberg rroduced his classical mono-
graph "Die Akromegalie", and, lastly, in 1904 Launois
and Roy's Memolr, entitled "Etudes Biologiques sur les
Géants" was published.

During the twenty years covered by this brief
review innumerable cases of acromegaly have been des—
cribed in medical and scientific magazines and periodi-
cals, and the difficulty is now not to collect cases
but to avoid being swamped by the enormous mass of
cases to be desalt with.

For /
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For the purposes of this thesis I have studied
the records of 200 cases of undoubted acromegaly, as,
however, the number is not sufficient to obtain a true
index of frequency of symptoms I avoid giving percent-
age tables.

Ag I do not wish to lay myself open to the
charge of constructing a hypothesis of acromegaly from
the study of a c¢ase which was not acromegalic, as has
haprened to other workers in this difficult field, I
include,here,a standard acecount of the signs and symp-
toms of the eondition. The position that I take up is
thig, if the description which I quote is a deserip-
tion of acromegaly then my case ig a case of acrome-—
galy; 1if it is not, then the word is being used by
different people with different connotations. To
this end I have selected the description written by
A. Sougues and published in the Traite de Médicine by
Charcot, Bouchard and Brissaud, Seccond REdition, Paris

1905, Tome X. page 491-498, This I quote in full.

SECTION II. THE SIGNS AND SYMPTOMS OF ACROMEGALY.

Symptomatology of Acromegaly.-—-—

The symptoma of Acromegaly are of two classes,

the first essential and primary, the second, contingent

or/
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OT accessory. The primary are constant or almost con—
stant, they are hypertrorhy of the extremities, hands,
feet and face, dorsal Kypho-scoliosis, headache and,

in the female, some disturhance of menstruation. Ve

shall commence by studying these.

Primary Symptoms:—-—

A. Hypertrophy of the hands.

As a rule the hands are the earliest parts
affected. Thelir unusual bulk contrasted with the nor-
mal appearance and size of the other parts of the upper
1limb arrests attention., They are thick and broad with-
out being deformed or markedly inereased in length.
Because of their strange aprearance the hand is des-
eribed as "courtaude" (thick-set) "camarde" (snub-
nosed) "en battoir" (battledore) or sbade—like..

Sometimes the hand does not develop on these
lines (tyve en large) as P, Marie has shown. "The
second type is also marked by the increase of hand-
bulk, but this time, there is some development in
length, almost prorortionate, in fact, to the increase
of thickness. In result, the hand, being longer and
not so thick, has a legs monstrous appearance than in
the former type where its developﬁnnt is marked almost

entirely/



PLATE LXXI,




PLATE LXXII.







PLATES LXXI., LXXII. AND LXXIIT,

Figures illustrative of Acromegaly. Copied
from M. Sougques' paper. The original sources are in

each case acknowledged by him.



entirely by an increase in breadth." This "type en
long" occurs especially in patients who are affected
early and so definite is this that it is possible by
locking at the hands to say at what age the disease
commenced,

The hypertrovhy of the hands affects all the
tissues, the bones, the muscles, the connective tissue,
the fat and the skin,

The skin is dense and strong, there is no
oedema and the colour tends to be slightly darker than
usuval. The interphalangeal folds are deep and sepa-
rate great fleshy cushions. The thenar and hypothenar
eminences are enormously increased in size and the
lines on the palm are deeper and more marked than usual.
The fingers are enormous and are as thicek at their tips
as at their bases; they are not deformed either at the
joints, or in their direction, or in their length.

They are just like the saussagzes to which Marie has
likened them. In a case observed by Lombroso the
thumb measured 120mm. in eircumference. The nails

by comparison look small, they are flat and broad and
are marked, almost always by longitudinal striae. Ex-
ceptionally, the fingers are lumpy as the result of
nodes upeon the phalanges. This hypertirophy without
deformity/



deformity affeets the fingers and the regions of the

metacarpus and carpus, but stovrs short at the wrist.

The forearm and arm,although larger than normal, are

not hypertrophied to an extent that is really compar-
able to the hands.

In spite of the great increase of size the
funcetions of the hands are intact and their movements
cause no pain. In only two of the thirty-eight cases
quoted by Souza-Leite is the condition of "dead fin-

gers" noted.

B, Hyperirophy of the Feet:—

Like the hands, the feet become broad and
thick without marked increase in length. In the same
way the deepened creases separate great fleshy cushions.
The hypertrorhy stops at the ankle, the legs and thighs
being more or less unaffected. The ankle and the knee
are sometimes increased, but always much less markedly
than the foot. As in the hand, all the tissues, bones,
muscles, etc. are affected. The appearance of the
skin is absolutely identieal, The toes maintain their
usual form and direction: they are simply thick and
broad and massive as if they belonged to a colossus,

The nails are short, flat and broad, and are marked

almost/
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Acromegalic Skeleton ---- after Brigidi.
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almoet always by longitudinal striae.

C. Hypertrophy of the Head:—-—

There are no marked changes in the ceranium.
A slight increase in antero-posterior length has been
noticed. The occurrence of bony c¢rests along the su-
ture lines and in the neighbourhood of the external
occipital protuberance and of the mastoid processes
has also been noticed. The face is especially affect-
ed. It is lengthened and becomes oval in outline.
The forehead is low, the orbital borders are extremely
prominent; the eyelids are thickened. The eyes as
a rule appear small, but sometimes there is slight
exophthalmos. The nose is increased in all its dia-
meters and forms an enormous projection. The cheek-
bones are very promlhent. The 1lips are much thickened;
the lower being often in ectropion, the chin becomes
enormous and projects most markedly. The superior
maxilla is but =lightly altered: the mandible, on the
other hand, undergoes a monstrcus hypertrophy csusing
a marked prognathism. In some cases the ears are
larger than normal.

Together these changes constitute the acrome-
galic facies.

The/
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PLATE LXXV.

Comparison of an acromegalic and normal
skeleton.

—-——— After Hinsdale,



The tongue is large (macroglossia); sometimes
80 huge, indeed, that there is not room for it in the
mouth when its size renders speech and swallowing dif-
ficult., The palatine vault, the pillars of the
fauces, the uvula, the soft palate, the tonsils may
share in this hypertrorhy and add to the difficulties
of voice production and deglutition. Henrot has
noted in his case that the teeth were increased in
size,

As a whole, the skin is of a brownish yellow
tint which deepens comewhat at the extremities. It is
dry and is much too large for the organs which it
covers., It has, fairly frequently, rathological out-
growths upon it, The hair of the head is abundant and
thiek, that on the body coarse and hard.

Béclere examining, radiographically, the cra-
nium of a typical case of acromegaly has noted three
deformities, inaccessible to other means of investi-
gation, which are characteristic of the condition.
These are:—

1. Irregularities in the thickness of the

eranial walls.,

Sometimes this thickneas is so great as to
render radiographic examination of the sella turcica

impossible/
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Acromegalice Skull,

———— After Taruffi.
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impossible, The shadow of the eranium is limited ex-
ternally, not by a rounded, but by a polygonal margin.
The inner and outer tables approach and recede from one
another by turns in a way that is quite characteristic.

2. Extraordinarily large development in height

and breadth of the frontal sinuses,

with this one can associate an analogous hyper-
development of the maxillary antra.

S Great increase in the depth and more especial-

1y in the antero-posterior diameter of the

sella turcica.

The walls are thickened and in & radiograph
it has the appearance of a large hemispherical bowl,

To these three signs we may add the exaggera-
tion of the vost lamboid ressaut described by Paprpil-
lault and obtain the schema of the acromegalic cranium
which Launois and Roy have published in their "Etudes

Biologiques sur les Géants,."

De Thorax.:-—-

The deformities which affect the thorax are
egpecially concentrated upon the vertebrae. The ver-
tebral lesions are resvonsible for the cervico-dorsal

kyphosis which may be accompanied by a lumbar lordosis

and/
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PLATE LXXVII.

Face and profile views of an acromegalic

skull,

———— After Sternberg.



330

and by scoliosis, The amount of kyphosis varies fron
case to case; 1t forms sometimes a true dorsal hump
and is frequently associated with a forcing up of the
antero-inferior region of the thorax. The coexistence
of these prominences constitutes the so-called double
humps of Punch.

As a whole, the thorax is flattened from side
to side and increased in its antero-posterior diameter.
On analysing the conditions of the different bones, the
sternum is found to be markedly hypertrophied, the cla-
vieles are large, the ribs and costal cartilages are
thickened and even the scapulae are increased,

Respiration is often affected by these mul-

tiple deformities and becomes purely abdominsl.

E. Headache and Amenorrhoea:——

Headache is often the first symptom com—
rlained of by the patient. Sometimes it is continuous,
sometimes paroxysmal; it varies in intensitv. As a
rule the vain is loczlised to the oceiput or to the
nape of the neekx; more rarely it is diffuse, affect-
ing the entire head.

In women, amenorrhoea is frequently the first
symptom,. Sometimes its establishment is sudden;
aometimes/
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Face and profile views of an acromegalic

skull,
———— After Sternberg.
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sometimes it follows upon several months of irregulari-
ty or surpvression. Sterility is absolute. In a case
of acromegaly with amenorrhoea reported by Burchard,
the periods were replaced for iwo years by recurring
ocedema of the arms and eyelids.

Such are the essential signs and symptoms of
acromegaly; they are necessary and sufficient for the
diagnosis of the disease. To them it is necessary to
add a series which may or may not be present. These

it is impossible to describe didactically.

Els Secondary Symptoms:-—--

With the constant hypvertrophy of the head,
hands and feet, acromegalics frequently have short
thick necks, the head being, as it were, set into the
shoulders, Ag a rule the thyroid is atroprhied, it
may, however, be very large or of normal size. The
larynx is projecting, the cartilages are thickened,
sometimes ossified. This is especially striking in
female patients. Their voices become deep and strong,
for they have functionally and anatomically "masculine
larynges." The breaste are soft and atrophied, the
abdominal wall is slack and pendulous, the pelvis is
sometimes increased in breadth. In women the external

genitals/
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genitals are thick and broad; the uterus is, as a rule,
atrorhic. In men the venis is frequently increased;
the scrotum and testes may be either increased or dim-
inished. These modifications of the genitals coexist
with diminished sexuzl apretite and power.

The muscles may be either normal, hyvertro-
phied or atrophied. Atrorhy is probably the most
common; funetionally it is expressed by the weakness
of the patient and his extreme liability to early fa-
tigue. The muscular atrophy was so extreme in the
case studied by Duchesneau that he proposed to intro-
duce a special class for its reception—-—hmvotfophic
Acromegaly, The muscles show no disturbance in their
response to eleetrical stimulation; Erb holds that
their excitability is diminished; Verstracten, that
it is inecreased,

The joints, especially the knee and wrist,
are sometimes large and creak on movement,

The reflexes may be normal, diminished or
abolished; they are never increased.

In the circulatory system, hyvertrophy of the
heart with palpitafion and arterio-sclerosis have been
noted. The veins are frequently varicose,

The lymph vessels and glands may be hyper-
trophied. -

Huchard/
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Huchard in 1885 noted the existence of circu-
latory disturbances in acromegaly, and J.B.Fournier
collected twenty-five examples, twelve of which were
examined post-mortem. He concludes from his observa-—
tions that there are two sorts of cardisc hypertrorhy.
The first, the smaller form, is not accompanied by de-
generation of the cardiac muscle, the second, the
larger form, is., In the former we have simple cardio-
megaly whieh is rarely associated with valvular incom-
petence; 1in the second, there is a true sclerosing
myocarditis which is accompanied by the usual signs
and symptoms, arterio-sclerosis, hyposysticle, venous
congestion of the liver, oedema of the limbs, etc.
Finally, the deformities of the spine and thorax may
lead directly or indirectlv to dilatation of the right
heart.

In acromegaly, then, the heart may participate
in the general enlargement of the organs. The cardiac
arythmia which is sometimes present may be regarded as
a direct result of the action of the toxin of acrome-
galy upon the heart musele; the not infrequent associa-
tion of syncore is supposed to be secondary to lesions
in the sympathetic system, or, to excitation of the
bulbar nuclei of the vagus.

icromegalics/
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Acromegalies frequently persrire to excess;
they may suffer from polyuria, from glycosuria or pep-
tonuria. Duchesneau has recorded crises of phospha-
turia,

The occasional glycosuria is especially in-
teresting. Hausemann has found this symptom present
12 times in a total of 97 cases; Hinsdale 14, in 130
cases, It is, however, probable that these statistics
underestimate its frequency. P.Marie thinks that it
is present in from 25 to 50% of all cases. The dif-
ference is to be explained by the fact that the urine
has not invariably been examined., Be that as it may,
the frequency of diabetes cannot be explained away as
a pure coincidence, Various hypotheses have been ad-
vanced in explanation of the relationship of the two
conditions. It is necessary first to exclude all
cases in which a lesion of the pancreas or of the floor
of the fourth ventriele has been found. Pressure exer-
cised by the enlarged pituitary upon the surrounding
parte has been urged as sufficient explanation in
other cases,

The first hypothesis advanced by Arnold Lorand
aprears most improbable. In short, the assumed hypo-
funetion of the pituitary, if one is prepared to accept

that/
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that the gland is inactive, is scarcely in accordance
with its invariable hypertrorhy. On the other hand,
the hyperfunetion, if one is prepared to accept that,
gearcely accords with the experimental results of
Caselli who finds that diabetes occurs in animals from
whom the hyporhysis has been removed. The second hyvo-
thesis advanced by Loch and defended by Launois and Roy
is feasible, in the light of what we know of diabetes
of nervous origin. They suppyose that the enlarged
pituitary presses upon a new glycogenic centre situated
somewliere near, possibly in, the tuber cinereum,

The existence of glycosuria directly caused
by a tumour of the pituitary is not universally ac-—
cepted. There are on record many ceases of such tu-
mours which showed neither glycosuria nor acromegaly.
But these are negative cases. Gilbert and Carnot ex—
plain the diabetes of acromegaly as a result of hyper-
funetion of the liver,

with regard to the alimentary functions it is
necessary to note the frequent increase of apretite and
thirst, and the less frequent occurrence of dyspepsia.
In Duchesnesu's case there was not only enteroptosis,
but also nephroptosis,

Sensation is, as a rule, normal; exceptional-

ly analgesia and snaesthesia have been noted. It is

not/
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not so rare to find in these patients an unusual sus-
ceptibility to the effects of cold and extreme sensi-
tiveness to pain. Pains, in addition to headache,
are frequent. According to Sainton and State,who have
especially studied this point, they are present in half
the recorded cases. They affect sometimes the viscera,
sometimes the svine, sometimes,and probably moast fre-
quently, the limbs. As a rule they are Aymmetrical
and present in all the four limbs. They are sometimes
vague like extreme fatigue or lumbago. At other times
they are more or less intense and like the pains of a
localised or generalised osteo-—arthritis. Occasional-
ly there are neuralgias facial, sciatic, crural or in-
tercostal. At other times there are muscular cramps,
or pseudo-tabetic lightning vains or pains in the ex-
tremities or acroparaesthesias. These are, as a rule,
made worse by fatigue, pressure, cold or damp: they
are relieved by warmth., Often the aches and pains are
transitory: sometimes they persist to the very end of
the disease, PFacts of this sort led to the establish-
ment of the "forma dolorosa" of acromegaly to which
the ceases of Duchesneau, of Meunier and of Sainton and
State belong.

All the special senses may be affected. Hear-
ing may be altered on one or both sides, there may be

buzzing/
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buzzing in the ears or deafness, either partial or com—
plete, Taste and smell may be altered, More fre-
quently than any of the other special sense organs,
however,the eve is affected. There may be amblyopia
or blindness, caused by pupillary congestion or there
may be intra ocular pains, or irregular diminution of
the field of vision or bitemporal hemianopsia., In ad-
dition there are, in half of the cases of acromegaly,
clear signes of intra-cranial tumour.

It now only remains to mention some general
symptoms and psychical troubles. On the one hand
there is general lassitude, feebleness and inability
to work, on the other, there are alterations in charac-
ter which may become gloomy and irritable, although
intelligence, as a rule, persists to the end. Farnarier
has drawn attention to the frequency with which psycho-
8is and neuroses are found in the famillies of acrome-—
galics, and to the frequency with which the stigmata
of degeneration are met with in the patiente themselves
who may be intellectually feeble, or even suffer from
dementia. He thinks that persons with a neuro—arthri-
tie heredity provide a favourable solil for the develop-
ment of acromegaly. This hyprothesis urgently demands

some proof,
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IIE. The Onset of Acromegalv,

Acromegaly, as a rule, begins between the
twentieth and twentv-sixth years. Exceptionally it
is precocious; exceptionally it is delayed. Its ad—
vance 1is progressive, but slow; sometimes it is charac-
terised by alternating periods of arrest and advance.

Ite duration is very variable, on an average,
probably, 20 or 30 years. From this point of view
Sternberg recognises three forms; first, the benign,
which may last for 50 years; second, the ordinary,
which may last for from 8 to 30 years; third, the
acute, which lasts only three or four years. This
last has been found only 8 times in 240 cases, In
these acute, malignant cases sarcoma of the pituitary
has always been found, Hanau, in this connection,
has pointed out that diffuse hypertirophy of the pituit-
ary has certain characteristics strongly resembling
sarcoma and he states that the pituitary tumour des-
eribed by Gabler as a sarcoma is not a sarcoma.

The termination of the disease is death. In-
evitably the sufferer succumbs to a slight cachexia or
to some intercurrent affection. Sometimes, hut very

rarely, death is sudden and due to syncope.

o0o
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In future, then, when I speak of acromegaly T
mean the condition with its primary and secondsary
symptomg as given in the description which I have

quoted,

In the next chapter I describe in detail a

case of acromegaly.
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CHAPTER XIX.

A CASE OF ACROMEGALY.

SECTION I, PRELIMINARY.

In August 1907 a woman who was a vietim of
Acromegaly, died in Edinburgh: her body was obtained
for the Anatomy Department of the University. Through
the kindness of Dr., G. A. Gibson who has permitied me
to make use of his clinical records and who has fur-
nished me with many references I am enabled to give a
comrlete e¢linical record of the case. To Professor
D. J. Cunningham, in whose laboratory tlie work of dis-
section, of preraration of specimens, and of microsco-
pie examination has been performed I am indebted for
much advice and for the use of books, notes and instru-
ments.

For convenience of reference I refer to the
subject of this investigation as E.A.S. 07. When I

come/
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come to speak of the older Edinburgh Acromegalic Skele-—
ton described by Professor Cunningham and Mr Alexis

Theomson I shall refer to it as B.A.S. 79.

SECTION II. THE CLINICAL RECCRD OF THE CASE OF
ACROMEGALY. E.A.S. 07.

Dr. G. A. Gibgon's Notes of 1899.

A woman E.A.S5.07, aged 42, unmarried, & house-
wife, born and residing in the County of Kinross was
admitted to Ward XXVII Royal Infirmary Edinburgh on
the 21st February 1899, complaining of weakness and of
stiffness in the back and limbs, with enlargement of

the body. The duration of the illness was 17 years.

History of the Patient.

The following facts were ascertained:—

Hereditary Tendencies.

Her father died at the age of 84 of "old age";
he had always been healthy. Her mother was alive aged
77: she was rheumatic, but otherwise well. One
brother had died at 37 of phthisis. One brother and

two sisters were alive and healthy.

SOCIAL/
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Photograph of E.A.S. 07 at the age of twenty-

five at the vervy commencement of the disease,
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Soeial Conditions,

_ The patient had always had a very comfortable
home and plenty of good food, She had taken a mode-
rate amount of tea and alecohol only medicinally.

Before her illness she was a lady's maid and her duties
were very light.

Previous Illnesses.,

She could not remember having had any childish
illnesses, but for several years she was subject to
heavy winter colds.

Present Illness.,

The commencement of her illness was asg fol-
lows:— seventeen years ago, when she was 25 years of
age and in a situation, she had a sore throat. (Her
appearance at this period is shown in Plate LXXIX.)

A medical practitioner was consulted and he said that
the throat was "diphtheriticn, She remained in bed
for three days and used a gargle. After this illness
her friends remarked that she did not look well, and
she has always thought that her present condition
dated from that indismnosition. She never regained her
health, and although the sore throat left her she be-
came anaemic,

A few months later the patient noticed that
her/
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her hands had begun to swell, They became very pain-
ful, the pain being most acute at the phalangeal joints
and worst at night. After a time, however, the swell-
ing gradually subsided and the hands became less pain—
ful. She did nothing for the swelling of her hands,
except soak them in hot water. This relieved the pain.
After the swelling had subsided, she noticed that they
felt "knottiy".

A few months later she again consulted the
doctor who told her that she was suffering from rheu-
matie gout. He gave her some medicine which she
continued to take for some time, without benefit.

A month later the ceatamenia stopred. She was
ordered a course of Turkish baths and some medicine,
but menstruation was not re-established. Five years
later it reappeared for one occasion only. Apart from
this exception, she has not menstrusted for 17 vears.

The doctor thought that the place she was
living at did not suit her so she returned to her home
in Kinross. After two months' holiday she felt better
and toock another situation for two years, during which
time her illness apprarently made no advance; the hands
however, remained slightly enlarged. She then re-
turned home for family reasons and was tolerably well

for/
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E.A.S. 07 aged twenty—sevan,
Comparison with the appearance depicted in
Plate LXXIX. shows that in the two years there were

marked changes in the hair, nose, 1iips and chin,
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for some months. = After this she began to feel lan-
guid and tired on exertion, she also felt sleepy all
day, and at night fell into a "dead heavy sleep". She
noticed that she perspired very freely on any exertion
and that her hands had begun once more steadily to en-
large. Then the feet began to enlarge. The somno-
lence and languor increased so much that, about four
years ago, she took to her bed,

After taking to bed, her thyroid gland began
to swell, but the tumour did not become very large;
the lower jaw began to enlarge, and the feet also grew
larger. After the thyroid had begun to swell the
tongue began to incerease in size, becoming thicker and
broader. It protruded between the lips somewhat, so
that proper articulation became impossible, The sense
of taste also deteriorated. Next the lower 1ip in-
creésed in size and the whole face became very large
and had a swollen aprearance, Her hair also beczame
much coarser and thicker, but she does not think that
her skin altered. (Her avpearance at this stage is
given in Plate LXXX,) Her intelligence was unimpair-
ed, and she did not become nervous. Her whole body
slowly increased in size, the face and lower jaw most

markedlx/
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markedly so, and she became too weak to leave her bed.
She lost the use of her hands except for writing which
was, however, a great labour. The dorsum of the hands
had a swollen sprearance. The heavy sleen at night
continued and even during the day the patient slept a
great deal.

Avout a year and s half ago, while reading,
she haprened to close her left eye, when, tc her as-
tonishment, she discovered that her right eye was blind.

About the same time she noticed that her skin
and more especially the skin of her hands was very
vale, "of a deadly whiteness", She no longer had any
raing, but at times there was a heavy feeling in her
head, About this time too, she suffered from nausea
and vertigo when she sat up, but this soon yrassed off.

A year ago, the patient went to Victoria Hos-
rital, Glasgow, and was under the care of Dr. Napier.
She was immediately put upon a course of pituitary and
ovarian extract (three tabloids of each daily). She
did not feel that this treatment made any difference
in her eondition, and, after some weeks of it she was
one day leaning over the bed when, without any pre-
monitory symptoms, she fell down in a fit. She was

tolq/
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told that she lay in a state of coma for an hour, but
she herself knows nothing of what happened. After
this the administration of the pituitary and ovarian
extracts was stopped and thyroid tabloids administered.
While in hospital it was noticed that she had albumi-
nuria, but there were no other symptoms of renal disease.
She tock a bad eold and felt very much weakened. Per-
spiration was so free that her clothes used to be
soaked, After this ceold her health steadily improved
and the thyroid gland became much smaller. The tongue
diminished in size so that she was able to keep it in
her mouth: her weight-ﬁas also reduced from 9 st. to

7 st. 8 1bs. Her sense of taste ilmproved and her face
became thinner and less heavy. The earlier treatment
was resumed and after a stay of three months in hos-—
rital she returned home,

Her neighbours remarked that her face was
"sharper." She had improved so much that she was able
to do simple work, such as sewing and knitting, her
hands having become smaller and less clumsy. Also,
she did not prersvire so freely as she did before the
administration of the pituitary and ovarian substance.
She continued taking daily two tablecids of each gland
for/
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for about 5 weeke and steadily improved in health.

She was able to walk with the aid of a stick and felt
legs languid and sleepy. There has been no apparent
increase in size since her treatment in CGlasgow: her

colour also improved and her sleeyp was less heavy.

Condition on Admission:—-

Height 5 ft 2 in: weight 9st 21bs.

The patient was a large well-nourished woman
with fairly well-developed muscles. She looked rather
ansemic, but otherwise healthy. There was no evidence
of injury or of previous illness apart from the general
enlargement of the body. She seemed of a happy and
contented disposition and looked intelligent and cheer-
ful. She lay in bed on her right side as a rule.

The head relatively was most enlarged: the
feet were next in relative size: the hands were not
so much enlarged.

The face was much enbreased vertieally; the
lower jaw was especlally enlarged so that the lower
part of the face looked broader than the forehead which
was rather peaked and surrounded by a mass of coarse,
wiry hair, The nose was coneiderably enlarged and its
shape Roman. The lower 1lip was much thickened and

tended/
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PLATES LXXXT, & LXXXIT.

B,A.S, 07 at the age of forty-two————full
face and profile views.



S48,

tended to hang down, showing the lower teeth and the
tongue. The upper 1ip was enlarged, but less so,

(The aprearance of the patient at this time is shown in
Plates LXXXI & LXXXII.) The head inclined to fall for-
wards; the shoulders were also bent forwards. The
gpine showed one curve forwards. The complexion was
fair. The patient was well-nourished, but muscularly
weak, especially in the lower extremities. The gait
was clumsy and the patient had considerable difficulty
in walking.

The temperature was always subnormal 97°- 98°F,

Present Symptoms:——

The patient was very easily fatigued and suf-
fered from a considerable amount of lassitude. She
forced herself to take some exercise, but was not able
for much exertion, for a walk of 400 yards, for instance.
Before her 1llness though not a great walker she could
cover five miles without being tired. At the com-
mencement of her illness, she could only walk one or
two miles; she generally came in very tired and had to
give up all outdoor exercise. There was no headache
at any time, but sometimes on first sitting up in the
morning, there was nausea and swimming in the head.

Occasionally/
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Occasionally the nausea ended in vomiting. Two or
three times she fainted, aprarently without any reason,
while sitting quietly. These attacks were preceded
by singing in the ears.

The patient was not at all deaf,

There was temporal hemisnopsia of the left and
total blindness of the right eye.

The apretite was normal. She suffered from
excessive thirst when she had these "turns of nausea".

She had no sensation of pains and cramps, but
used to feel her hands excessively cold, her feet less
80. This coldness was not felt so much about the time
of her admission,

Detailed Description:--

(Note:— Measurements of the various parts of
the body taken at this time are included in the table
of comparative measurements given at the end of this
chapter),

Face:— This was large in proportion to the rest of
the body. The expression was intelligent and fairly
hapry. The colour was pale, and there was pallor of
the conjunctiival and buceal mucous membranes, The
shape of the face was oval, the lower part being the

larger/
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larger and heavier., The face had altered very nuch
since the illness began. . The forehead had not changed
very much. It was high and narrow in comparison to
the rest of the face, and was rather pesked. The
suprereilliary ridges were enlarged. The eyebrows

were thick, and the hairs were coarse. The orbital
fissures were wide, and there was some exophthalmos,
The eyelids were enlarged, but did not quite close over
the right eye. The symptom of Von Graefe was not pre-
sent. The eyelashes were unchanged,

The eyes were nrominent and set wider aparti
than normal, The pupils were equal. There was very
slight external strabismus of the right eye.

The nose was enlarged, straight and thickened
at the tip. The nostrils were enlarged and thickened,

The cheeks looked rather depressed above, the
malar eminences were not rrominent and there was no
malar flush,

The aperture of the mouth was increased and
- the mouth was kept open. The uprer lip was much en-—
larged especlially in the centre. The lower 1ip was
larger than the uprer: it was everted and thick in all
its extent.

The/
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PLATE LXXXTITT,

Radiograph of the face of E
age of fort,v—two.

A.S. 07 at the
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The palate was V shaped and seemed narrow.

The chin was very rrominent and square. The
angle of the mandible was rounded off. (See Plate
LXXXIII for radiograph of the bones of the face).

There were some coarse hairs on the chin.

All the upver teeth had crumbled away and a
few carious stumrs were left. The lower incisors
were fairly good. The gums were enlarged and irregu-
lar,

The tongue was very much enlarged both in
length and breadth. It was moist, fissured and tre-
mulous, but not furred. It tended to protrude.

The salivary secretion was increased and drib-
bled from the mouth when the patient slent. The ton-
sils and uvula were enlarged.

Cranium:—-

The ceranium was of large size and of oval
shavpe. The sutures were not prominent. The hair was
luxuriant, dry, coarse, wiry and greyish brown or roan
in colour.

Neck:—
The neck was short and thick, getting gradual-

1y larger at the base.

Larynx:— /
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Larynx:—

The thyroid cartilage was not large.

The hyoid bone was large and prominent.

The voice was deep — almost masculine,

The articulation was slow, thick and attended
with difficulty.

Thyroid Gland:-——

The isthmus was thickened and like a cord.
The lateral lobes were slightly enlarged and lobulated.

Thymus Gland:——

There was an area, dull on percussion behind
the uprer rvart of the sternum. This extended for

about half-an-ineh beyond each lateral bhorder,

Upper Extremity:—

Hand:——
The hands were much enlarged. The former

size of her gloves was 6&, at the time of examination
she required size 73. They were somewhat square
shaped, being enlarged in all their dimensions. The
terminal phalanges of the fingers tended to be pointed
and they were slightly flexed. The nails were square,
flat, enlarged, grooved longitudinally and ineclined to

stand/
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stand out from the fingers, The bones were enlarged
and there were nodes on most of the vhalangeal joints.
The muscles of the thenar and hypothenar eminences
were atfophied: the interosseil and other muscles were
also atrophied, but less markedly. The v»alm was cov-—
ered with a thick pad of fat, the furrows were deeper
and more strongly marked than is normal.

The wrist was enlarged. The lower ends of
the radius and ulna were increased. The movements of
the joint were unimpaired. There was no creaking or
effusion,

The muscles of the forearm were flahby.

The elbow Joint was normal.,

The head of the humerus was slightly increased,
but possibly the increase was more apprarent than real
and resulted from an increase of the glenoid fossa.
The joint moved freely.

The claviele was much inereased; the scapula
was increased, but less markedly than the clavicle,

The muscles of the shoulder joint were atro-

vhied especially the deltoid.

Trunk:—-

The thorax looked flattened and increased

transverselv./
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transversely.

The mammae were small and the areolae vpale;
there were no hairs.

The sternum was large and rather flat with a
very slight curve, It felt thick and broadf

The ensiform cartilage could be felt larger
and less cartilaginous than normal, but still flexible.
The ribs were increased vertically, the intercostal

sypaces being much diminished.

The abdomen was fairly plump and not pendu-—
lous. It showed no striae. The mons veneris was pro-
minent; +the pubic hair was abundant and cearse,

The velvis was broad and roomy; the bones
seemed massive and thickened.

The externsl genitals were normal in appear—
ance,

The spinous processes of the vertebrae could
not be palpated excert in the lumbar region. There

was a cervico-dorsal kyphosis,

Lower Extremity:.:—

The foot was enlarged. The former size of
her boots was 3; at the time of admission she required

size/
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Radiograpns of the hands ang feet of E.A.8. 07
at the age or forty—two,
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size 7. It was very broad and flat, the great and
little toes being especially increased in width.

The nails were small, had the appearance of
being imbedded in the soft tissues and were grooved
longitudinally.

The bones of the foot were all enlarged, but
especially the phalanges and tarssls,

There was a thick pad of fat on the sole of
the foot: +this was esvecially thick over the meta-
tarso-phalangeal joint and last phalanx. The furrows
on the sole were deep and well marked.

The malleoll and astragulus were considerably
enlarged, the os ealeis less so. There was nc abnor-
mality about the movement of the ankle joint.

The muscles of the leg were poorly developed
and rather soft. There was little subcutaneous fat.

The knee joint was enlarged, the bony promi-
nences in the neighbourhocd being thickened. There
was some grating on movement.

The thigh was not enlarged. The muscles
were poorly developed and soft. The buttocks were
flattened and atrorhied.

The right hip joint creaked on movement. The
bone round the acetabulum was thickened. The great

trochanters/
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trochanters did not seem to be enlarged,

ALIMENTARY SYSTEM:---

The mouth,teeth and tongue have been described.
The excessive salivation and occasional attacks of
thirst have been noted.

The bowels tended to be constipated.

The stomach and liver were not enlarged.

HAEMPOIETIC SYSTEM:——
The pallor of the mucous membranes has been
noted.

Examination of the Blood.

Haemoglobin 75%.
Red Blood Corpuscles 4,300,000 per cmm, some
were crenated and shrunken,

Thyroid Gland:—-

Formerly the gland was oonsiderably enlarged;
at the time of admission the enlargement had almost
disappeared. Its eharacteristics have been noted.
Spleen:——

There was no enlargement.

Lymphatic Glands:—-

There was no enlargement,

CIRCULATORY/
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CIRCULATORY SYSTEM:--

There were no subjective phenomena,

The pulse was felt with difficulty. The rate
was 80 per ninute. The rhythm was regular in time,
but irregulsr in force, an occasional stronger beat
being followed by a weaker.

Heart:——

The apex beat was visible in the 5th costal
interspace 4% inches from mid-sternum.

The upper border was situated in the second
interspace; the right border was 1} inches from the
right margin of the sternum.

The heart sounds were faint. The second
sound was accentuated in the aortic area; in the pul-
monary area, sometimes reduplicated. The sounds were

otherwise normal.

INTEGUMENTARY SYSTEM:-—-

There were no subjective phenomena. In the
sunshine or before a hot fire, a rash came out on the
back of the hands. The rash caused great itehing,
lasted for a few days and disappeared.

The colour of the skin was pale; the texture,
soft and smooth; the thickness, increased. It was

inelined/
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inclined tc be moist; 1if the patient exerted herself
in any way, it perspired freely. There was a brown
ratehy erurtion over some parts of the body. There
were three warts on the neck and warts on the extremi-
ties, but these were thought by the patient to have

been present before the illness commenced.

URINARY SYSTEM:——
About a year before admission there was slight
inecentinence of urine, which spontaneously ceased after

some months.,

Urine:—
Average quantity - - -- 30 o0z,
olour — —— -—— —- —— Amber
Specifie Gravity - - —-—- -—-—- 1020
Reaction - —= -- —— -— Acid
Albupen -- - -- -— --— Tpresent,

No sugar, no bile, no blood, no phosphates, no de-

posit, except mucus.

Table showing amount of Albumen per oz.

10 Daily Observations, average amount of urine 30 ozs.

Day/
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Table showing amount of Urea per oz.

10 Dally Observations, average amount of urine 30 ozs.,

Day 1l.-—— 4-5gr. per o0z Day 6.—-— 6:5gr, per o0z.
o1k « " " e " " "
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REPRODUCTIVE SYSTEM:--

The catamenia began at the age of fourteen
and for six years were regular. There was no dys-
menorrhoea, About the age of twenty, there were at-
tacks of fainting just before or after her periods.
She was medically treated and the fainting attacks
stopred,

As already noted, the menstrual flow stopred

shortlx/
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shortly after her illness began and since then has ap-

peared once only about twelve years ago.

NERVOUS SYSTEM:-——

There were no abnormal sensations, except that
the hands often felt very cold. Sensibility to toueh,
pain, heat, cold, and electiric stimuli was intact.
Sight:—

As already noted, the right eye was blind, ex-
cert to slight perception of light; the left eye show-
ed temporal hemlanopsia, The pupils were equal and
the margins regular, The left eye contracted to light
and to accommodation. When the left eye converged,
the right eye diverged and vice vers:3,

Opthalmoscovic examination showed advanced
optic atrophy in the right retina and in the nasal
half of the left.

The sense of smell was unimpaired.

The sense of taste was not acute; her food
reguired to be strongly sqasoned before she could taste
it.

Hearing was rather diminished on the left
side. Bone conduction was normal

The muscular sense was normal.

Motor/
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Motor Phenomens:.——

The organic reflexes were normal, The cu-
taneous reflexes were intact save for some increase of
the plantar reflex. The knee just on the left side
was exaggerated, but no clonus of knee or ankle was
present. Voluntary movement was perfect and there was
no interference with co-ordination.

The vaso-motor and visceral functions were in-
tact.

Intellectual Faculties;——

The patient was very intelligent and good
tempered, possibly the memory was not quite so good

as formerly.

oLegpi——
She was often drowsy during the day and at

night slept long and heavily, about twelve hcurs.

Locomotor Condition:——

Walking was difficult, probably this was due
to muscular weakness and to changes in the Joints of
the lower 1imb. Stooping and rising were attended
with great difficulty.

DIAGNOSIS/
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DIAGNOSIS:———ACROMEGALY.

TREATMENT : —
Thyroid gland substance was administered in
the usual way. The amount given from time to time

is not recorded.

PROGRESS OF THE CASE,

1899,
Velight:——
March 21st 9 st. 1 1b,
April 3rd 8 st. 12} "
v  10th 8 st. 12 "
" 23rd 8 st, 112 »
May 1st 8 st. 11} "
" 8th 8 st. 11}
x 16th 8 st., 10% "
" 22nd4 8 gts, 9 ¢
»  29th 8 st. 8

The general condition seemed much improved

when the patient left hospital in June 1899,

In/
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In November 1829 she reported that she had
steadily improved in health and was able to do some
house work, She was also able to move about and to

go for short walks.

For the next five years the 1llness progressed
slowly, the patient's general state of health remaining

fairly good. She continued able t¢ do house work.

In March 1905, she returned to hospitsl for
the treatment of two symptoms, fainting turns and
slight lameness which, for some months, had been

troubling her.

The record made on this occasion is:——
Present Age 48.
Readmitted Marceh 4th 1905.

Present Complaint:—

Painting turns and slight lameness. Patient
has been fairly well since she was last in hospital
two years ago. She has been able to do ordinary house
work although her back has been always rather weak and
she has had difficulty in stocping. She has been
subject to attacks of faintness for many years and

during/
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during the last few months these attacks have become
worse, Once she lost consciousness for a few moments.
She has always been sitting when the attacks occurred
and has never fallen or injured herself in any way.

A year ago she slipned and hurt her left hip and since
then she has suffered from stiffness and pain in it

whiech have cesused her to limp somewhat.

GENERAL FACTS:—

The patient is a picture of acromegaly. She
has a slight cough. The morning after admission she
tock a fainting turn while sitting in bed. She be-—-
came very white and lost consciousness, but did not

fall back or cry out.

CIRCULATORY SYSTEM:-—-

The patient feels a warning feeling of nausea
before the faint turns come on, These attacke have
occurred about twice a week for several years back.
There is no pain or dyspnoea,

Heart:—-
Right Border 23 ineches from mid-sternum at 4th rib.
Left Border 4% inches " " W' W

Auscultation:——/
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Auscultation:—-

There is a soft systolic murmur in mi tral
and trieuspid areas; otherwise the sounds are healthy.
The Pulse is regular in time and force. The vessels
are healthy.

Expansion is small; pressure moderate.

ALIMENTARY SYSTEM:—
No subjective phenocmena,

Stomach not enlarged.

GENITO URINARY SYSTEM:—-

Urine:-—-
Reaction Acid.,
Specific Gravity 1012.

No sugar, no albumen, no bloocd, no bile.

NERVCUS SYSTEM:-——

There is blindness, except for perceptiion of
light,in the right eye, On converging the right eye
moves but slightly. There is some external strabismus

of the right eve.

PROGRESS NOTES:——
There/
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There were frequent attacks of petit mal.
Bromides were administered with good effect.

Under massage the left lower 1limb became much
less stiff and the patient was able to walk better.
There have been no fainting turne since the day after

admission. General health is excellent,

Heasuremenis made at this time are inecluded

in the Comparative Table,

On the 29th of March 1905, she left hospital
and retired toc her home in the country where she re-
mained until 10th April 1907, on which day she was re-—
admitted to hospital for further treatment.

Her condition is recorded as being slightly
more advanced.

Her height was 5 ft. 2 in.; her weight 8 st.
31 1bs. She was able to move about and to do light
work. She remained in hospital until the 30th of
July vending arrangemaﬁts being made for her future
welfare, as her old home in the country was no longer
available. During her stay in hospital, about the
end of June, she had influenza, She got over this

in a few days.

on/



PLATE LXXXVI.




PLATE LXXXVI.

Full face view of E.A.S. 07 at the age of forty-nine.
External strabismus of the right eye and a
peculiar blotching and freckling of the skin are well

marked.
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On the 6th of August she returned to hospital
with an acute synovitis of the right knee, said to have
been due to an accident.

On admission her temperature was 101.80F.:
her pulse 110, Her tongue was furred and she was per—
spiring freely.

Loczal treatment was adopted with, apprarently,
entire success. In two days her temperature was nor-
mal and nearly all the swelling had disappeared.

Next day the temperature rose again to 99°F.
and the heart became affected,

- Strophanthus and aleohol were administered
without effect. The temperature remained above nor-
mal; the pulse was rapid, 110,

With a slowly falling temperature the pulse
and respirations rose and she died at 7-30 a.m. on

the 11th of August 1907.

Her weight, a few days before her death, was

9 st. 2 1bs.

Tables of Comparative Measurements.

The measurements recorded in the first two
columns of these tables were made in 1899 and in 1905
by Dr.G. A. Gibson: those in the third column were

made by me in 1907 after the patient's death. In order

to/
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to secure a standard for comparison they were made in

a similar way and from the same points.

The results are recorded in millimetres.

E.A.S. 07, TABLE I.

Measurements of the Head and Face.

i Date of Observation 1899 1905 1907
Circumference of the Head. 596 596 596I
Length of Head, Antero-posterior

arc, glabella to oceiput. 350 380 378
Oceipito Mental Length. 506 - 565

| Ophryo-mental Length 243% 245 256

. Ophryo-nasal Length 82 83 84 |

. Nose:--Greatest Breadth , 47 50 38

| From nasal spine to tip. 34 37 42;

| Septum Nasi to tip of chin 103 106 108‘
Bi-malar Breadth _ 1407 140? 126
Width of Mouth 70 68 55 |
Vertical depth of lower 1ip 65 - 62 |
Vertical measurement of lower jaw,

from free border of gums to chin. 33 54 55 |
Length from Tempero maxillary i
joint to ehin. 157 168 170 |

Bigonial mandibular arec. . 309 —— 310

| Ears:--maximum Length .72 74 75
| maximum Breadth E 43 _ 44

Analysis/
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Analysis of the Measurements of the Head.

A roint of considerable interest is that in
the eight years under review the circumference of the
head remained absolutely constant, whereas the an-
tero-posterior arc, glabella to occiput, increased
about 30mm. The c¢ranium, therefore, became more mark-
edly akrocephalic,

The three measuremente of the ophryo-mental
length, 243, 245 and 256, are very remarkable. As,
however, in 1907 it was impossible to close the mouth
the probability is that the increase of 1limm in the two
years 1905-1907 is due, in part at least, to posture.

The measurements recording the symphyseal
height, 33, 54 and 55, and the length, tempero-maxil-
lary joint to c¢hin, 157, 168, 170, make 1t sufficient-
lv plain, however, that the mandible grew steadily.

The recorded bimalar widths have obviously
been taken in some way differently and, therefore,
are useless for purposes of comparison.

The measurementis of the nose show that it in-
ereased in prominence, but diminished in breadth.

Similarly, the ears grew elightly in height
and breadth and the mouth markedly diminished in
breadth/
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breadth, presumably because the soft tissues or of the

face were growing.

e ———— . e

Bk, ey, TABLE IT.
Measurements of the Neck.
Date of Observation 11899 | 1905 [1907
Circumference at upper border ‘
of thyroid cartilage. 380 | 385 415
" at level of thyroid gland 400 ‘ —— | 450 |
Length of hyoid bone, 105 @ ——-— ——
Depth of hyoid vertiecally in
centre. i5 | — ——
|
) (O G W o 7 2 TABLE IIIL.
Measurements of the Tru?k.
Date of Observation 11899 [1905 |1907
Circumference of chest over | i !
nipples. | 880 | ——- | 880
I 1
Antero-posterior diam., of chest | 310 i —— 206
Lateral diameter of " 342 | —— 286 |
C¢ircumference of abdomen at ! ﬁ
umbilicus,. | 820 ——— 870
cirecumference of pelvis over
antero—-surerior spines. 875 | ——— | 840
Average width of ribs. | 25 ‘ - ! 22
Sternum length 190 - 194
Breadth at 2nd costal cartilage | 80 e 64

Analysis/
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Analysis of the Measurements of the Neck and Trunk.

The neck markedly inereased in size: v»robably
this is to be explained by the growth of the goitre.
The fact that the circumference of the chest remained

constant while the antero-nosterior and transverse di-

ameters apparently decreased enormously, suggests again

that there was some difference in the method adopted.
The circumference of the abdomen markedly incereased;
the circumference of the pelvies over the anterior su-
perior spines decreased, That, as is shown later,
was probably due to dilation of the colon; this to

loss of fat.

E.A.S. 07. TABLE IV,
Mezasurements of Q?per Extre@ity
Date of Observation | 1899 1905 1907
Side of Observation R , L R \ L R | L
ILength of Arm; Acromion ! ‘
to Olecranon. 365 350 |——— |-—— |368 |35

Circumference of Arm at L

| Length/

, mid-point. 240 240 |—— |-— 205 I,190-
r
Length of Forearm; Ole- :
{eranon to Ulnar styloid. 205 175 |-——- ~--— 255 252
¢ireumference of Forearm | | |
at mid-point. 180 | 165 |--- ~—- 205 |175
| 1
| Circumference of wrist 175 | 175 |/ r— |18 (175
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B.A.B. 0%, TABLE IV, (Continued)
¥ —=
Date of Observation 1899 1905 1907
Side of Observation R L Ba L R L
Length of mid-finger; ’
valmar fold to tip. 110 | 110 |—— | —— |155 | 165
Circumference of little
finger. 55 45 | -68 i——— 70 65
Length of mid-finger on . '
dorsum knuckle to tip. {105 105 ‘106 [ —— 112 |105
|
Length of little finger | ] | |
on palmar aspect. | 55 ‘ 50 | 68 ‘——— 45 | 45|
Length of thumb on dorsum ‘ | ‘ |
carpo-metacarp. joint to | ’ |
tip. | 95 | 95 | 105 I-__ 105 | 105
Circumference of thumb. | 85 | 82 | 76 |- | 7o |65
Antero-rosterior diam. | l -
of middle finger. 24 | 20 | =— | —— 26 20
Lateral diam. of middle | |
finger. 10 14 | ——— | ——— 26 24
Length of nail of middle
finger. 14 13 | — | ——= 31X 1t b
Breadth of nail of middle i ;
finger. 15 | 15| -—— -— | 13 |125
Length of nail of thumb. | 13 | 13 | -—— |—— | 12 | 11
Breadth of nail of thumb. | 20 20| ——— -— | 17 | 18
| ¢ircumference of hand
without thumb. 210 | 185 | 234 -—- |231 |195
Circumference of hand !
with thumb. 235 zzoi w-—— | ——— | 260 |234
Breadth of hand at meta- | '
carpo-vhalangeal joints. 105 90 | ——— ——— 1117 |[105
. | &
J
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E.A.S5. 07, TABLE V.

Measurements of Lower Extremity,
|
Date of Observation 1899 | 1905 | 1907
Side of Observation R L R L R L

Length of Thigh; Iliac
crest to head of fibula 525 514 — |——= ——— |=—-

Circumference of thigh;

mid-point. 398 (380 —-—— |[—-—— |385 |350
Circumference of Knee
round patella 250 336 ——— |——— 355 330
Vertical diam. of pa- ; |
tella 75 70 |———  ——- 74 | ?1,
Transverse " " 76 BO === == 80 80
Length of leg from head !
of fibula, 380 (380 |——— | —— 380 |38B5
Maximum circumference '
of calf | 274 (274 |-——— | ——— 275 | 260
' |
Circumference of ankle | 265 (240 (265 | —— | 260 | 255
Maximum length of foot 227 215 | 233 —— | 230 228
|
Cirecumference over heel |
and inste» 326 |326 —— —— | 345 5335
Circumference of foot | i
over back of toes 229 (229 | ———  -— [ 290 ‘280
Maximum circumference .
of foot 270 |270 | 310 ---— | 290 :280
Circumference of great | |
toe 100 100 | =—— | —— | 112 | 113

| Circumference of mid-
toe 50 5O |i=——= | —= | ===

C¢ircumference of 1ittle ' | |
toe 72 SAe il = T e B e

Length/

e P | | e _l_ Ll il | 1
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B:Ae8: 07 TABLE V, (continued).

Measurements of quer Extremity.

[

Date of Observation 1899 1905 1907
Side of Observation R T i CR L | R L
I 1 : T
' Length of nail of great } I
toe 110 9 | == | = 12 17
Breadih of nail of great
toe 18 2l [—— | —— 115%) 17
Length of great toe 60 |58 |86 |—— | 80 76
| Length of second toe 556 |50 |—= |-—— | 55 52

Analyvsis of the Measurements of the Extremities.

There are two exceedingly interesting points
brought out by the tables of comparative measurements.

Dl The right extremity is in both cases the
larger,

_2. The circumference of the proximal segments
of each 1limb decreased markedly. The circumference
of both forearms and of the right leg showed slight
inerease. The e¢ircumference of the left calf
slightly decreased. The hand and foot definitely in-

creased.,

The/



375

The percentages of decrease zand increase were:——

Right Arm -— 17°1% Right Thigh — 3+ 3%
Left Arm -- 21 % Left Thigh — 8 4
Right Forearm - 14- % Right Leg +  *36%
Left Forearm - 14-5% Left Leg -— 5° 1%
Right Hand - 10- % Right Foot + 7 4%
Left Hand -+ 5+4% Left Foot + 3 7%

Right Creat Toe - 12- %

Left Great Toe + 13+ %

It is worthy of note too that wherever a 1905
circumferential measurement is recorded it is greater

than the 1907 measurement.

By hyrothesis the greater growth of the right
side of the body is diagnostic of an unegual distribu-
tion of cell anabolic power in favour of the right
side. By hypothesis more proximal limb segments are
less anabolic than more distal segments. By hypo-
thesis the great toe is more anabolice¢ than any other

part of the lower limb.

Because of the definite diminution in the

amount,/
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amount of the eircumferential measurements of the
limbs, and because of the diminution in pelvie cir-
cumference and nose width, I conclude that there was
in 1906-7 a progressive loss of adipose tissue which
corresponds admittedly to a rise of katabolism.

The percentage losses and increases therefore
directly indicate the relative anabolism of cell areas,
and it is evident from the table of percentages of
decresse and increase that the left side, as a whole,
was less anabolic (more katabolic) than the right, and
that the more proximal segments were less anabolic
(more katabolie) than the more distal: a striking de-
monstration of the working of the hypothetical prin-

ciples advanced.

In the following chapters I describe the re-

sults of the post-mortem examination.



