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OBSERVATIONS ON ENDEMIC CRETINISM 
IN THE CHITRAL AND GILGIT* 

VALLEYS. 

By R. McOARItlSON, m.b., b ch., 

CAPTAIN, I.M.S., 

Agency Surgeon in Gilgit. 

The present study of Endemic Cretinism is 
based on an analysis of 203 cases of the disease, 
comprising the total cretinous population of the 
Gilgit and Mastuj districts. These districts 
extend over an area of about 500 miles of Hima- 
layan countrj7. 
The cases have been collected by a house to 

house examination of almost every goitrous 
village in the district, so that few examples of 
the disease have escaped my observation. 

-At the outset I should, perhaps, direct atten- 
tion to the fact that the observations to be 

detailed, and the conclusions to be drawn, refer 
O'dy to cietinism as prevailing among the 
Chitrali and Gilgiti races. It will be found 

necessary when applying these results else- 

where, to take into consideration such factors 
racial differences, habits of life, climatic 

conditions, etc., which are of importance in 

determining the prevalence of the disease. (1) 
For convenience of discussion I propose to 

divide mv subiect into the following six 
sections :? 

I- The incidence of cretinism and its 

relationship to the incidence of goitre. 
II. Goitre in the individual and its relation- 

ship to cretinism. 
III. Goitre in the mother and its relation- 

ship to cretinism. 
IV. Debilitating factors and their influence 

on the mother in producing cretinism. 
V. Types of the disease with associated 

symptoms. 
VI. Conclusions. 

9 

I. The Incidence of Ciietinism and its 

RELATIONSHIP TO THE INCIDENCE OF GOITRE. 
As is well known, endemic goitre, cretinism 

ftnd deaf-mutism, are associated conditions. In 
this respect Gilgit and Chitral provide no ex- 
ception to the rule. 

There are certain facts, however, with regard 
to the association, which are deserving of com- 
ment,? 

(a) Where goitre is commencing in epidemic 
form, as for example in Nagar, or among 
troops introduced into infected areas, the 

younger members of the community are the 
first to suffer. Such an epidemic, however, 
produces no cases of cretinism. 

(b) In Chifcral, on the other hand, where a 
| relatively high percentage of children are goit- 
i rous, cretinism does occur, but is not common. 
I have been unable to trace a single instance, 
in which goitre in the child has given rise to 
cretinism. 

Cretinism does not make its appearance in a 
goitrous family until the second or even the 
third generation. 

(c) Now, in Gilgit, children suffer much less 
from goitre than do the children of Chifcral, but 

they suffer much more from cretinism. Goitre is 
said to be of comparatively recent introduction 
into Chifcral. In Gilgit, it has prevailed for 
centuries, and in districts where goitre is more 
prevalant among the adult population, cretinism 
is more common and of a graver type. 

(d) Cretinism shows a marked tendency to 
occur in certain families. It is common to find 
several children in the same family, cretinous. 
I have met with instances where every child in 
the family has been a cretin. 

While, therefore, cretinism is found to be 

intimately associated with goitre, the degree of 
this association is determined by the age of the 
endemic of goitre and by the extent to which 
the disease prevails among the adult population, 

II. Goitris in this Individual and its 
KELATIONSHIP TO CRETINISM. 

Just as endemic goitre is rarely found to 

produce myxcedema in the adult, so this con- 
dition is rarely a cause of cretinism in the 
child. Indeed, I have never met with such a 
case. This fact is opposed to the present day 
view that 75% of cretinism in goitrous localities 
is due to goitre in the individual.(3) 

Facts bearing on this point have already been 
dealt with in the preceding section; the follow- 
ing further observations remain to be recorded:? 

(1) There are in the present series of 203 
cases, 88, or 44% in which there is an accom- 
panying goitre. With the exception of two 
cases, in which the goitre was congenital, the 
history shows that the thyroid enlargement was 
subsequent and not prior to the appearance of 
the cretinic symptoms. It is possible that in 
some instances these histories may be incorrect, 
the accompanying Chart, however, should 
establish this general truth. The black line 
shows the number of cretins, the red line the 
number of goitrous cretins in the district at each 
)rear of age up to and over twenty years. From 
the chart it will be observed that the older a 
cretin is, the more likely he is to have a goitre. 
While only 17% of all cretins under the age of 
ten years are goitrous, no less than 70% over that age have an accompanying goitre. 

(2) I can find little support for the view that 
goitrous cretins are, as a rule, less swollen and 
their condition relatively less grave than that of those without a goitre. Of the 88 goitrous cretins 20% are noted as being much swollen while in the non-goitrous cases 25% are similarly 

a 
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much swollen. So far as my experience 
goes, I find that the presence or absence of 
a goitre is a matter of very little importance 
to the child's myxoedematous condition. The 
mental defect is, however, frequently greater, 
and nervous symptoms are more commonly 
present in these without a goitre. It is to be 
remembered that the so-called "goitre" is in 

reality made up, in the vast majority, of one or 
more adenomata in a functionally inactive or 

imperfectly active organ. The presence of 
such a goitre would not be beneficial to the 

child. There are, however, some few cases, in 
which the development of a goitre would appear 
to have been beneficial. Mr. James Berry, in his 
work on the tigroid gland, has instanced a case 
where the general body swellingdiminished as the 
goitre enlarged. I have met with two similar 

cases (Nos. 5 and 159). 
I have noted the presence of "fatty tumours" 

in 24y/ of my cases. 
(3) Cretins are much more commonly goitrous 

than are healthy children. 

III. Goitre in the Mother and its 
Relationship to Cretinism. 

Our conception of endemic goitre lias under- 

gone some change of late 3'ears. The disease has 
hitherto been regarded as non-infectious. My 
investigations, however, have convinced me of 
its infectious nature. This view, although 
perhaps not yet sufficiently proven to demonstra- 
tion, nevertheless provides the better explanation 
of its general phenomena, and of its sequel 
endemic cretinism. 

There are, as is well known, certain infectious 
diseases of the mother such as tuberculosis, 
erysipelas, acute rheumatism, malaria, and 

influenza, which are capable of producing patho- 
logical effects on the child's tigroid gland. It 
is believed that the toxins produced by the 

organisms of these diseases circulate in the 
foetus and give rise to the morbid condition. 
It is to these toxins that cases of sporadic 
cretinism, in which there is no associated goitre, 
are attributed. Although infectious agencies 
have an undoubted influence in the production 
of endemic cretinism, this action is not limited 
as has been supposed, to non-goitrous cases of 
the disease. Of all infectious diseases which 

impair the unborn child's tigroid mechanism, 
the most important is endemic goitre. It is that 
disease which is beyond all others most fre- 

quently associated with cretinism. 
Now in almost every case of cretinism goitre is 

present in one or both parents. It is present in (he 
mother in 86^ of my cases, in the father in 40/. 
The presence of a goitre was not noted in the 
mother in 28 cases. In 20 of these the mother 
herself was not seen or was dead. If these are 
excluded as uncertain, goitre is found to have 
been absent in the mother in only eight cases 
or 4^. While, therefore, cretinism can occur 
in the child of a woman free from goitre, it 

must be established as a rule that in endemic 

localities, goitre in the mother is one of the 
most essential conditions for the development 
of cretinism in the child. 

Maternal goitres are in over 80^ of cases 

degenerated, the seat of adenomatous or of cystic 
change. Such an organ cannot be regarded as 

possessing the same potential powers of func- 
tional activity as a normal gland. The investi- 

gations of Baumann have shown that a goitre 
contains less thyroidin than a normal gland, 
thus demonstrating the functional deficiency of 
the goitrous organ. Despite this defect the 

thyroid mechanism of the majority of goitrous 
women is capable of meeting the additional 
demands which pregnancy or other accidental 
circumstances may make upon it. There is, 
however, a minority in which this is not the 

case, and it is this minority which constitutes 
the mothers of cretins. 
The experiments of Halstead and Edmunds on 

animals have shown the effect of an impaired ac- 
tion of the thyroid mechanism of the mother on 
the offspring. They afford, I think, an explana- 
tion of the train of events which gives rise to 

critinisin especially when they are considered 
in connection with the infectious origin of goitre. 
In describing these experiments I quote from 
Edmund's work on the subject: " Halstead found 
in the puppies of a bitch from which the thyroid 
gland had been removed, and which had been 
sired by a dog that had also in part been 

deprived of its thyroid gland, that the thyroid 
lobes in the puppies were twenty times larger 
than those of normal puppies." Edmunds repeated 
this experiment and obtained a similar result. 
He found that the changes observed on micros- 
copical examination were those of 

" 

compensatory 
hj'pertrophy" and 

" 
were presumably due to 

an attempt to compensate for the absence of 

thyroid in the mother." The function of the 

thyroid mechanism is to neutralize toxins 

produced in the ordinary course of metabolism. 
In the case of the thyroidless bitch of this 

experiment there were more toxins circula- 

ting in the blood than her impaired tlij'roid 
mechanism could deal with. These toxins called 
forth a response on the part of the puppies 
gland and determined the resultant congenital 
goitre. 

Dr. Richardson in his work on the Thyroid 
Gland surmises that the reverse of this experi- 
ment would probablj' occur and would account 
for a certain percentage of the cases. He says : 

" should the mother have an excess of thyroid 
secretion, the gland in the young would not 

develop and consequently the child would 
show cretinic symptoms after weaning." " The 

occurrence of a cretinic condition without goitre 
where goitre is endemic, suggests that the 

parenchymatous increase of the maternal gland, 
in conjunction with the normal hypersecretion 
of pregnancy, prevents the development of the 
foetal gland." I am of opinion that it is 
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unnecessary to assume a reverse picture to that 

of the experiment quoted, believing as I do that 
its results are applicable directly to the goitrous 
pregnant woman. That in such a woman there 

is no excess of unutilized secretion is shown 

by Mie fact that the administration of the gland 
extract causes a reduction in size of the hyper- 
trophied organ in both pregnancy and goitre. 
It appears to me that it is not the excess of 

secretion but the greater excess of demand that 
is of importance. It is the failure to meet all 

demands which constitutes a temporary ineffi- 

cienc}' of these glands, and places the woman 
in a position identical with the partially thyroid- 
less animal of the experiment. The goitrous 
mothers of cretinous children very commonly 
exhibit in their own persons signs of thyroid 
insufficiency during pregnancy ; of these 

signs perhaps the most noticeable is that of 

tetany. 
Tlieie is then a certain minority among 

goitrous pregnant women in which the thyroid 
mechanism is deficient. These are the mothers 

of cretins. The results of the experiment are 

applicable to them, but with this difference, 
that whereas the partially thyroidless bitch, 
under non-goitrous conditions, gave birth to 

offspring congenitally goitrous, the partiallj' 
thyroidless woman, under continuous ex- 

posure to goitrous influences, gives birth to 

cretins. 
The children of Gilgit, as I have already 

stated, are relatively immune to goitre. 
Succeeding generations have under continuous 

goitrous influences developed this degree of 

natural resistance to it. rlhat children in other 

localities are not naturally immune to goitre, 
but are indeed more susceptible to it than 

adults, is shown by the cases of the epidemic in 

Nagar.(l) This immunity wears itself out and 
from puberty onwards the disease becomes more 
and more frequent, until almost half the popula- 
tion suffers from it during the later years of 

life. 
I regard the immunity as due to the minimal 

action of the toxic agent of goitre on the develop- 
ing fcetal organism, which gives rise in the child 
to considerable cumulative powers of resistance. 
But where, owing to insufficiency of the mater- 

nal thyroid, toxic agencies are allowed freer play, 
this action on the developing foetal organ is con- 
tinuous and excessive, resulting in comprisatory 
hypertrophy, or atrophy of whole or part of the 

thyroid mechanism. I believe that just in so 
far as the mother's thyroid potentiality possesses 
the inherent power of response 

to every demand, 
so far may we expect her child 

to be born tem- 

porarily immune to goitre, with congenital 
goitre or with cretinism; all of these I regard as 

being but stages in the same process and the 

evidence of the minimal, medial, or maximal 

action of the toxic agents on the unborn child's 

thyroid mechanism. The following cases may 
be quoted in support of the views which have 

been expressed, others will be fuund in the 

appendix :? 
No. 100. The mother is partially myxede- 

matous (Fig. 1)' She has a small goitre and 
suffers from tetan}\ These attacks are worse 

during pregnancy and they are more frequent 

during the spring months, when she may have as 
many as two or three during one month. There 
is no unconsciousness during them. She has 

always been myxedematous,but believes that she 
is better than she used to be. She gives a very 
goitrous and myxedematous family history. 
She has had eight chidren before the present 
child. They were all, according to her "born 
cretins." All were very swollen from birth, 
and all died before the age of three years. The 
child shown in the photograph is two years old. 
It is remarkably swollen.* The parents in this 
case are well-to-do. 

Nos. 190 and 191. Family very poor. Mother 
has a large tumpurous goitre and suffers from 

tetany during pregnancy ; she is coarse skinned 
and somewhat swollen. Her son, aged twenty- 
four (No. 190), the right-hand figure as seen 

by the spectator is a typical nervous cretin 
of an extreme degree. He is a deaf-mute. Her 

daughetr (No. 191) is a typical myxedematous 
cretin, aged eighteen, whose hearing and speech 
are defective. The mother has had nine children, 
of whom four are alive and all show signs of 
cretinism, the two youngest in lesser degree 
than the two eldest just described. 

No. 82. Mother has had three perfectly 
healthy children. She then developed goitre, 
and subsequently gave birth to the present 
child who became a cretin after a convulsive 

* This child has improved very markedly under thyroid 
feeding. It. M. C. 

J 

Fig. 1. Fig. 1. 
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fit at the age of two 37ears. This cretin is 

twenty years of age and is very swollen. 

IV". Debilitating factors and their in- 

fluence ON THE MOTHER IN PRODUCING 

CRETINISM, CONGENITAL OR ACQUIRED. 

(!) Mental disease.?The importance of 
mental disease in the parents of cretinous child- 
ren is so slight that from an etiological point of 
view it may be neglected. 

(2) Alcoholism.?Alcoholism, owing to the 
fact that the religion of the people prohibits its 

use, exerts no influence. 

(3) Syphilis and Tuberculosis.?Syphilis 
and tuberculosis are rare as yet, although of 
late years they have become more prevalent. 
In only one of my cases is there a history of 
tuberculosis. (No. 180). 

(4) Nervous Disease. Tetany.?The only 
important nervous disease is tetany. In a 

recent study of the affection, I found that of 56 
mothers who are sufferers from tetany, 13 or 
23% have cretinous children. 

(5) Consanguinity.?Among the Syeds of 

Gilgit cretinism is much more common than 

among other classes of the communitj7. The 

Syeds of all Mahommedan countries, as descend- 
ents of the Prophet, are permitted to marry 
only in their own sect. In Gilgit these SjTed 
families are few and it is practically impossible 
for one of their members to marry out of a 

goitrous family. As a consequence the stock is 

goitre-tainted, and the taint is accentuated by in- 
breeding. There is a history of near marriage 
in 14% of my cases, and in some it is the only 
factor present in addition to goitre in the 
mother. In-breeding is, therefore, a factor of 
some importance. 

(6) Psychic factors.?Fright, worry, mental 

depression and impressions received bj^ the 
mother during pregnancy have great weight as 
determining factors. There is a reliable history 
of one or other of these in over 40% of my cases. 
The following are examples : 

No. 142. Goitrous mother, haunted by spirit 
while pregnant with her first child. This child 
is a cretin and deaf-mute. Her second and third 
children are alive and healthy. 

No. 157. Goitrous mother lost her first two 
children who were healthy, while pregnant with 
her third child. She " remained alwaj's crying 
and in grief for them." Her third child was 
" born a cretin" and is deaf-mute. The next 
three children are alive and healthy. 

No. 177. Mother goitrous. First two child- 
ren girls, are alive and healthy. Third child, a 
son, died during the fourth pregnancy. The 
fourth child was " born a cretin 

" 

and is deaf- 
mute. The fifth child was healthy, but was a 
girl. Sixth child deaf-mute. Cause stated by 
mother to be "grief at the death of her only son. 

No. 175. Mother goitrous. First five chil- 
dren died young, the deaths of several of these 

occurring during the mother's seventh pregnane}'. 
Her seventh child is a cretin and deaf-mute. 
Her sixth child is alive and healthy. 
She attributed her evil fortune at the death of 

her children to a " spirit," which preyed greatly 
upon her mind during her seventh pregnane}7. 
Afterwards the priests exorcised the "spirit." 
He r eighth child was born normal and is alive 
and well. 

No. 22. Mother goitrous. Had two healthy 
sons then changed to a house which she believed 
to be haunted. Her next three children are all 
cretins. 

No. 85?90. Woman goitrous. Husband 
died after she had borne to him a male child. 
This child fell from a roof at the age of one year 
and became a typical nervous cretin (Fig. No. 2). 

Woman suffers from tetany and has a small 
tumonrous goitre. Second husband was a man of 
another village to whose house she took her 
cretinous son. She had two sons by this 

husband, they are both cretins and deaf-mute 
and both of an extreme grade of 

' 
nervous creti- 

nism.' There were, as is so often the case in 
this countiy, living in the same house as her 
second husband, two other married women. Of 

these, one had already borne two daughters 
who are perfectly healthy. But after the 
arrival of the first woman and her cretinous son, 
she gave birth to a child who is a " nervous 

" 

cretin and deaf-mute. This child is quite help- 
less. The other woman was not a mother at 

this time, but she afterwards had two children, 
a boy and a girl, both of whom are "nervous" 
cretins and deaf-mutes. 

It will have been observed that the type of 
cretinism is in all cases the same. The mothers 
attribute the fact that they gave birth to 

Fig. 2. Fig. 2. 
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cretinous children to 
" their continually seeing 

the first woman's cretinous boy in the house 
" 

and " to fear that their unborn child might be 
like him." There is no other history of difficult 
labour, near marriage or illnesses during preg- 
nancy, to account for the condition of the 

children in the case of the last two mothers. 
A very exceptional fact in the case of the last 
mothers is that she has no goitre. There is in 
her case no other history whatever apart from 
the mental impression. 
A history of the baneful influence of "the 

powers of evil" is very common, and so much 
so that one is forced to acknowledge it as real. 
Other frequent histories are that while in the 

jungle with the goats the mother was 'haunted 
by a fair}7,'that she 'saw visions,' or that she 
'saw the dead;' forms of delusional insanity 
which, though regarded by the mother as being 
the causal or exciting factor in producing creti- 
nism in the child, may perhaps be considered 
as evidence of the defective functional activity 
of her own thyroid gland. It is known that 
some cases of delusional insanity are due to this 
cause and that they may be relieved by thyroid 
feeding. On the other hand, it is possible that 
the psychic influences caused the functional 

depression 
(7) The influences of illnesses in the mother.? 

As already stated, the most important factor is 
maternal goitre. There are, however, three 
other diseases which, when occurring in goitrous 
women, appear to favour the production of 
cretinism. These are malaria, rheumatism, 
and arthritis deformans. Others less frequently 
occurring are painful eye diseases and severe 

abscesses about the head. In 20^ of all cases 

there is a history of illness in the mother to 

which the child's cretinism may reasonably be 
attributed. 
The following will serve as illustrative cases:? 
No. 169. Mother goitrous. Suffered from 

granular ophthalmia before her third child was 
born. The disease resulted in her total blind- 
ness. First two children health}7, the third a 
cretin. The fourth died at the age of four but 
was health}7. 

No. 177. Mother goitrous. Suffered from 
rheumatism while she was pregnant with her 
second child, it is a cretin, non-goitrous and a very 
severe degree of the disease. Her first and 
third children are health}7. Her fourth child 
is dead. 

No. 164. Mother goitrous. Developed severe 
bronchitis before her sixth child was born, from 
which she still suffers severely. Her first five 

children are normal. Her sixth is a cretin. 

No. 161. Mother had abscess of the jaw 
before her third child was born. Her first two 
children are healthy. Her thud is a cretin. 
Fourth and fifth children dead, but they "looked 
cretinous" according to her own statement. 

I believe that illnesses in the mother are of 
more frequent occurrence than I have noted, it 

was not till I had collected 78 cases of the disease 
that a few histories of such illnesses, iwhicli had 
been voluntarily offered, drew my attention to 
them. 

(8) Prolonged or difficult labour.?There is 
such a history in 14% of cases. Tt is very fre- 

quently given in addition to other factors sucli 
as fright or mental distress or illnesses during 
pregnancy. Its importance is, therefore, difficult 
to estimate. It does, however, occur in certain 
cases where there is no other history, and in 
these it may be regarded as a debilitating factor 
acting on the child direct. 

These are the main influences which operate on 
the unborn child to produce cretinism. They 
account for about 88% of the cases, and, since 
their action is solely through the maternal 

environment, they may be regarded as 'con- 

genital.' 
Cretinism, however, is not always congenital, 

in the strictest sense of the word. It may also 
be 'acquired.' It need not, that is to say, make 
its appearance at birth, but may ensue upon 
certain external quasi-mechanical eventualities. 
These may be divided into two classes; 

(a) Nutritional, (b) Accidental. 
(?) Nutritional factors are: insufficient milk, 

and ill-nourishment generally, exposure to cold, 
defective hygiene and the like. Their action, 
however, is slow and their influence slight. 
They account for 2% of my cases. 

(?) The accidental circumstances which give 
rise to cretinism are three: Injury, Fright, or 
Nervous shock, and Disease. 

Slightly over 10% of all cases of cretinism 
are to be classed as "accidental." About one 
half of these are goitrous, and in these also 
with the exception of one case, in which the 

goitre is congenital, the thyroid has enlarged 
subsequently to the onset of the cretinous 

symptoms. The ages at which the disease has 
made its appearance in these cases vary between 
six months and ten years. 

It should, however, be pointed out that these 
"nutritional" and "accidental" factors are 

exciting rather than causal in their relation to 
the disease. To account for them I believe that 
it is necessary to pre-suppose a congenital 
instability of the thyroid mechanism together 
with the continued action of goitre toxins. 

I recognise the possibility of a perfectly 
healthy child becoming a cretin after prolonged 
exposure to goitrous influences. I have not, 
however, met with such a case. These influences, 
of course, play a very important part in 

aggravating congenital cretinism, and if from 

any cause whatever the child's thyroid mecha- 
nism is incapable of combating them, it is 
reasonable to conclude that cretinoid symptoms 
may manifest themselves. 

Cretinism and Sex.?In the series of cases 
which come under m}7 observation, I have found 
a considerable preponderance of the male over 

the female sex. The proportion is as 5 to 2. 
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This preponderance is still maintained among 
cretins who are also goitrous, but it is much 
less marked, the proportion being as 5 to 4. 
The relatively higher death-rate among female 
child fen in Gilgit is responsible in some part for 
the lower proportion of female cretins. 

V. Types of the Disease. 

There are in this district two distinct types of 
the disease apart from the many divers grades 
of the affection which are ordinarily met 

with :? 

1. The myxedematous type. 
2. The nervous type. 
Cases commonly present the clinical features 

of a combination of these. 
Deaf-mutism is an almost constant accompa- 

niment of both types of the disease. 
With regard to the myxedematous type of 

cretinism few remarks are necessaiy. It corres- 

ponds to that form of the affection met with 
in Europe, and it is described in any text-book 
of medicine. It is noticeable that in Gilgit it 
is found for the most part among the richer 
families ; such cretins are better clothed and fed, 
and the conditions ot life under which they live 
correspond more closely with those of European 
cretins. 
Nervous Cretinism.?One-third of all cases 

in the present series belong to this type of 
cretinism. Among these are included some of 
the very worst examples of the malady. Cretins 
of this t}7pe, in which .the disability is more 

especially of the central nervous system in 
contra-distinction to those of the myxedematous 
type in whom the defect is more especially 
physical, are usually to be found among the 

poorest of the people. The}7 are commonly 
quite helpless and their bodies invariably bear 
the scars of burns or other injuries. Their 
parents frequently do not take the trouble to 
clothe them ; and they are exposed to extremes 
of heat and cold greater than anything met. 
with in England. Their diet consists only of 
a daily cake of unleavened bread. 
The general appearance of such a case is as 

follows (B'ig. 8) :? 
The skull is elongated, the anteroposterior 

diameter being long in proportion to the narrow 
lateral diameter, 'ihere is, as a rule, complete 
deaf-mutism. There is a knock-kneed spasti- 
city of the lower limbs and the patient exhibits 
a complete or partial inability to stand upright. 
When supported on his feet he usually rests on 
his toes, and the knees may be close together 
or actually crossed; or the lower extremities 
may remain in a position of rigid extension. 
There is an increased knee-jerk and there may 
be marked flexion of the toes on the sole. 

In those cases which are capable of walking 
there is a peculiar stiffness of gait and they 
may walk on their toes ; as each foot reaches 
the ground there is a certain amount of 'give 

' 

at the knees and ankles, which produces a sort 

of bobbing motion. There is sometimes flat 
foot. The upper limbs assume a position of 

right-angled flexion ; the thumb may be drawn 

into the palm ami the fingers closed over it, 
while the wrist is flexed. Purposeless move- 
ments of the upper limbs are common. The 

spastic rigidity is always worse in the lower 
limbs. The head may be turned slowly from 
side to side, and in several of the worst cases 

1 have seen, grimaces occurred. The face is 

characteristically cretinoid. The degree of 

swelling varies considerably ; it may be marked 
or slight and confined to the face, hands, wrist 
and ankles. The abdomen is, as a rule, swollen 
and protuberant. There is always considerable 
stunting of growth which may be extreme or 

relatively slight. The patient's mentality is 
much disordered There appears to be a loss of 

sensibility in the skin. Puberty is delayed and 
the sexual organs are ill-developed. A history of 
convulsive seizures has in a few instances been 
obtained. A coarse nystagmus and internal 
strabismus have been noted in some cases. All 

degrees of this condition are seen, from a spastic 
paralysis of the lower limbs to a general rigidity. 
In short, the condition is one of cretinous idiocy 
with associated cerebral diplegia. Photograph 
No. 11 affords a good illustration of this class of 
case. The subject is twenty-four years of age, is 
about 3| feet high, obviously myxedematous and 
presenting practically eveiy feature of the type 
which I have just detailed. His sister is a typical 
myxoedematous cretin and is very swollen. 

1 have sought in the course of my observa- 

tions to find in the histories of these cases some 

etiological reason for dissociating the obvious cre- 
tinoid condition from the no less obvious spastic 
condition of the limbs. I have not been able to 

Fig. 3. Fig. 3. 
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find that cretins of tliis type are more frequent 
among the class of 'accidental cretins.' Nor has 
a history of prolonged labour, of infectious di- 
seases, of convulsions or of any other affections 
of childhood afforded any grounds for the disso- 
ciation of the nervous from the cretinoid symp- 
toms. The factors which give rise to the dip- 
legic symptoms are ante-natal in all cases; and 
I believe that it is to the congenital disability of 
the thyroid mechanism that this condition, like 
the myxedematous type, is due. Even in those 
cases where there is a history of possible injury 
at birth I believe that this factor operates as 'an 
accidental' circumstance acting in the way I have 
described in the preceding section. 

In the course of this paper I have referred to 

the thyroid defect in cretinism as being one of 
the ' 

thyroid mechanism, a defect in which the 
parathyroids are also included in contra-distinc- 
tion to the more limited defect of the thyroid 
proper, which is usually considered to lie the 
morbid anatomical factor in cretinism. There 
can be no doubt that such a lesion exists but 
that it should extend to the parathyroids is not 

usually considered. These organs are, in the 

light of the most recent research on the subject, 
capable of functionally replacing the thyroid in 
the absence of the latter, though not completely 
so. They are, while possessing their own 
functional powers, an added safeguard to the 

organism in the case of insufficiency of the 

thyroid proper; while, their own insufficiency 
would appear, in some measure, to determine 
the nervous symptoms present in many cases. 
The symptoms which are characteristic of 

' 

nervous' cretinism are very similar to those 
which occur in animals after the complete removal 
of the thyroid and parathyroid glands. Indeed, 
as the symptoms are described by Murray, 
they are practical identical; a fact which affords 
some ground for the belief which I have express- 
ed. 1 have, however, obtained results in three 

cases, by means of the therapeutic test of thyroid 
feeding, and by detailed post-mortem examina- 
tion of the glands in a fourth, which to my mind, 
amount to actual proof that the nervous symp- 
toms are due to a thyroid defect. 

I have had an opportunity during the past 
year of treating three cases of nervous cretinism 
on the lines indicated. Without giving full 
details of these cases, it may be said that the 
administration of the fresh and dried extracts of 
sheep's thyroid has produced a marked improve- 
ment in tlie nervous symptoms. The spasm has 

disappeared; in one case the double interval 
strabismus (Fig. 4) with the associated coarse 

nystagmus has almost entirely disappeared. In 

another, a child who could only rise to its feet 
by a means of support and who could onty take 
two stumbling paces before :'ts legs gave way, 
after three months treatment walked for a dis- 
ance of over thirty yards without falling. This 
child is nine years of old. It was very much 

swollen, and, according to its mother, could not 

speak the simplest word. She affirms that it 
can now say "Ma" and "Da," though it refused 
to do so before me. There is not the slightest 

doubt that its hearing has very much improved, 
and the mother lias found it possible during the 
last month to employ it in certain little offices 
such as the collecting of bits of wood. The child 
has grown one inch in height in three and half 

months, while the swelling has disappeared and 
the skin become smooth and soft. 
The therapeutic test, then, has provided results 

in these three cases which amply justify 1113' 
views as to the nature of the condition. 

Since writing this paper 1 have succeeded in one 
case in overcoming the intense prejudice of the 

people against post-mortem examination. This 
case, No. 85, has been referred to in Section IV, 
and is one of very great interest. The disease 
made its appearance at the end of the first j-ear 
of life, and the factor which determined its mani- 
festation was said to be a fall from a low roof. 
It will be remembered that the mother suffered 
from signs of thyroid insufficiencj7. The nervous 

symptoms in the case (Photo N o. 3.) were very 
marked and were the most striking feature of 
the condition. The swelling was slight and 
limited to the face, wrists, and ankles, with fatty 
pads in the axilla, There was no very marked 

stunting of growth and the case might readily 
have been considered to be one of cerebral 

diplegia with pronounced mental defect. The 
naked e}Te appearances seen at the post-mortem 
examination of the child were a slight but 
uniform enlargement of the thyroid gland. It 
was very firm to the touch and was not nodular. 
Parathyroid glands could not be found in spite 
of the most careful search. 

I have made at the Laboratories of the Royal 
Institute of Public Health with Dr. H. Dold, 

Fig. 4. Fig. 4. 
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pathologist to the Institute, a study of the 

histological appearances of the thyroid gland in 
the case. We found that there was a great and 
uniform increase of the fibrous stroma of the 

organ. The glandular elements were compressed. 
Typical vesicles were wholly absent and such as 
were present were almost completely obliterated. 
Traces only of colloid were seen scattered here 
and there over the sections. The appearances 
were there of a Struma fibrosa. We were un- 

able to find an}' trace of parathyroid tissue 

(Micro-photograph, Fig. 5). 

Clearly, then, in this case there existed a 

pronounced defect not only of the thyroid but 
also of the parathyroid glands. The condition 
of the tigroid and the deficiency of colloid 
material furnishes, when considered in relation 
to the results obtained by thyroid feeding in 
three similar cases, a very striking proof of the 
truth of the views which I have expressed. 

I may have drawn attention to the similarity 
between nervous cretins and cerebral diplegia, 
not only in symptomatology, but also in such 
facts as are known of its etiology. In cerebral 

diplegia cortical degeneration is, it is believed, 
due to the action of some toxic agent. In 

cretinism, the nervous symptoms are attributed, 
in my view, to toxins, which owing to a 

congenital insufficiency of the thyroid mechanism 
are no longer restrained in their action. In 
these cases of cerebral diplegia in which the 

etiology is obscure and in which the condition 
cannot reasonably be attributed to direct injuiy 
at birth, thyroid feeding majr prove of benefit. 
Deaf-mutism as associated with cretinism.? 

In no less than 87% of all cases there is an 
associated degree of deaf-mutism. In the major- 
ity of cases it is complete, in the minority it is 
partial. In the nervous type it is almost always 

complete, less frequenly so in the myxedema- 
tous. The defect of speech may be caused in 

part by a swollen condition of the tongue, but it 
is mainly dependent on imperfect development of 
the higher brain centres, duo 1 believe as in the 
case of the other nervous symptoms, to the 
unrestrained action of toxins. It is more fre- 

quently present in males than in females. The 

following cases are of interest as showing the 
O O 

relationship of goitre and cretinism to deaf- 
mutism :? 

No. 5. The hearing and speech are. said to 

have improved after the appearance of a goitre 
at the age of twelve years. 

No. 137. The patient could hear and speak 
normally before the age of five years, when he 
fell from a roof and became a cretin and deaf- 
mute. 

No. 149. The patient could hear and speak 
before the age of seven years when?after a 

fright?he became a cretin of the nervous type 
and quite deaf and dumb. 

No. 159. The patient's hearing and speech 
are improving slowly since the development of 
a goitre at the age of thirty-five years. I have 
referred to the case of nervous cretinism under 
treatment where the hearing has undoubtedly 
improved and the child is said to be beginning 
to talk after three and half months' thyroid 
feeding. 

VI. Conclusions. 

(1) The degree to which cretinism is associated 
with goitre is determined by the age of the 
endemic, and varies directly with the extent 
to which the latter disease prevails among the 
adult population. 

(2) Cretinism is rarely, if ever, due to the 

development of a goitre in the individual. The 

thyroid enlargement, is, or ma}7 be, an effect, 
it is not the cause of the disease. 

(3) Defective thyroid functionation in the 
mother is the essential factor in the production 
of cretinism. 

(4.) Cretinism is due to the action of toxic 

agents, notably that of endemic goitre, on the 

developing thyroid of the unborn child. 
(5) The thyroid defect is congenital, but it 

may remain latent pending its manifestation 

through the impulse of some accidental circum- 
stance. 

(6) The defect in cretinism is one of the 
whole thyroid mechanism, of the parathyroids 
as well as of the thyroid gland. The diversity 
of symptoms is due to the extent to which 
the defect bears on the whole or part of that 
mechanism. 

I should, perhaps, once more emphasize the 
fact that the conclusions have been drawn from 
data afforded solely by the Gilgit and Chitral 
districts. 

1 desire to express my indebtedness to my 
assistant, Sirdar Sahib Kehar Singh, whose 

untiring help and whose knowledge of the 

Fig. 5. Section of Thyroid Gland from a case of 
Nervous Cretinism. 

Fig. 5. Section of Thyroid Gland from a case of 
Nervous Cretinism. 
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Chi trail aud Gilgiti languages rendered possible 
the accumulation of material on which this 

paper is based. 
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