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PART 1I.
INTRODUCTTION.




Introductibn.

The work submitted in this thesis 1s a clinical
and pathological study of threc cases intermediate
between the infantile and juvenlle types of Tay-Sachs'
disease. They form a link between the two types and
present certain features which are unique on the
litefature on the subject. These facts coupled with
the rarity of published pathological reports on atypical
gases would sceem to warrant this investigation.

The threec paticnts were under the care of my late
"chief”, Dr. Leonard Findlay, viseiting physician to the
Royal Sick Children's Hospital, Glasgow. Case III was
present in the wards during my residence as house-physician
in the hospital. It is a great pleasure to acknowledge
that the rescarch was inaugurated at Dr. Findlay's sug-
gestion. Dr. G. Haswell Wilson, pathologist to the
hospital, kindly allowed me to investigate the material
from the autopsics. The work was carried out in the
hospital laboratory.

To these, my two former teachers, I would here
gratefully tender my thanks for the loan of apparatus
and literature, for valuable hints regarding pathological
technique and the interpretation of microscopic appear-
ances, for instruction in phbtography and help of every
kind. Their criticism and supervision rendered valuable

by their exceptional experience has in no small measure



rendered possible the accomplishment of this thesis and
I owe them more thanks than I can adequately express.

To Dr. A. Maitland Ramaay I express my thanks for
kxindly granting me permission to make use of some diagrams
from his book "Clinical Ophthalmology”, and for much
assistance in the ophthalmologieal portion of my work.

Last but not least, I take the opportunity of
thanking Dr. J. W. McNee, Professor D. Noel Paton,
and Dr. D. Campbell Suttie for kindly assistance in

various matters.




PART IIX.

HISTORICAL SUMMARY & REMARKS ON NOMENCLATURE.




Historical Summary and Remarks on Nomenglature.

'Forty ycars have elapsed since attentlion was first
drawn to Tay-Sachs' disecase by Waren'Tay, a London
opthalmologist. In 1881, under the title "Symmetrical
Changes in the Region of the Yellow Spot 1n each Eye of
an Infant,” we have the first published acepunt of the
discasec. It is to be noted. however, that Waren Tay did
not give the disease any special name. Since then, this
namelegs condition has become encumbered with many synonyms -
gsome based on a clinieal foundation, others upon a patho-
logical basis - and the investigator finds himself in a
wilderness of names - e.g. "Amaurotic Family Idiocy":
*Amsurotic Family Dementia®: "Infantile Cerebral Degener-
ation": “Agenesis Corticalis or Arrcsted Cerebral develop-
ment": and other synonyms. It will tend towards clearness
of expression, the avoidance of ambiguity, the elucidation
of facts, and the following of arguments discussed in this
thesis, if I make a few remarks upon the history and
nomenclature.

1. As already stated Waren Tey (1881) may be looked upon
as the forerunner of the discovery of the disease.

Being an opthalmologist, he was naturally most

impressed by the peculiar ocular changes which he

found.
2. In 1887, i1.e. s8ix ycars later, and without any knowledge
of Waren Tay's reportx, Sachs published a paper on a

case of blindness associated with Idiocy, entitled

¥ Vige Sachs' article on Tay Sachs' disease in Osler &
MeCrae's "System of Medicine” 1910 Vol.VII p.868-874.
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"Arrested Cerebral Development". Because of certain
fissural abnormalitiee found in the brain which he
examined, he considered the disease to be one of
arrested cortical development, due to an "agenesis
corticalis”. [Later he attached no importance to
this observation and theory.

3. Sachs® states that Kingdon, a Nottingham oculist, was
the first to deﬁonstrate that the condition which

IWéren Tay had described was really part of the disease about
which Sachs had written.

.4. Sachs®, 4n 1896, recognised the familial element in
ﬁhe disease, and coincd the name "Amaurotic Family
Idioey", and he quotes Higler as being the first to
propose the name "Tay Sachs' Disease.”

5. Other observers reported cases, and soon a symptom-
complex which was sald to be pathognomonic was
promulgated. This will be discussed later, but
suffice it to state at present, that great attention
was pald to the familial factor, the "cherry-red"
gspot at the maculae, the mental impairment, the
fact that all indubitable cases had ocecurred in
Jews, and finally that the symptom- appeared about
the 3rd - 6th month of life - 1.e. that it was
egsentially a disease of infaney.

6. The disease was congidered to be sharply differen-
tiated from all others, and it was thought to
conform with puncillious exactness to the orthodox
symptom-complex.

*Yide Sacha' article on Tay Sachs' disecase in Osler &
McCrae's "System of lMedieine" 1910 Vol. VII. p.868-874.



Being rather a rarity¥, few cages were reported,
and so for a time no trouble was caused. But as
morec cascs accumulated, investigators found that
some did not conform in every detail to the
accepted syndPOme. The slightest variations
prompted the coining of sub-types of the disease
(1.e. Infantile and Juvenile type of Tay-Sachs) or
in samne cases of entirely new nanmes. The factors
and symptoms mentioned in the preceding paragraphs
are those concerning which there has bheen most
controversy.

7. In 1897, R. D. Batten gave a description of two
brothers with macular changes (out not the character-
istic "cherry red spot" of Tay-Sachs' discase). -
Moreover, the onsct of the diseasec was at the age
of 14 years - not in infancy as in Tay-Sachs' -
and there was no mental impairment as in Tay-Sachs'.
Such a case is sometimes referred to as the Juvenile
Type of Tay-Sachs' disease, in contradistinetion to
the Infantile Type of Tay-Sachs' or Tay-Sachs' proper.
By others, these cases are referred to thus:-

(1) Clark -- "Familial macular degeneration without

Dementia."

(2) Dérier - "Familial Macular Degeneration.”

(3) Batten & Mayou - "Family Cerebral Degeneration
with Macular Changes.”

{4) Oatman - "Macular Type of Familial Degeneration"

(there being no mental weakness).
This he carefully distinguished from what he

¥0sler - "Principle and Practice of Medicine” 1920, p.932
quotes Navil;e as collecting 100 reported cases up to 1917.



termed the "Maculo-cecrebral” type of familiél degener-
ation in which the pathological process attacked not
only the retina, bﬁt also the brain and so led to
mental impairment.

8. In 1803, under the title "Cercbral Degeneration with
Symmetrical Changes in thc ilaculae in two members of a
family", F. E. Batten describcd a family in which two
brother- h:d symmetrical changes in the maculae but not
typical "cherry-red spots” as in an infant guffering
from Tay Séehs disease. Mental deficiency was prescent
but the onset of the disease wasg at 4-8 years of age and
not in infancy. Such cases would be called:-

(1) By Clark - "Familial Macular Degeneration with
Dementia”.

(2) By Gifford -"Juvenile type of Amaurotic Family Idiocy.’

(3) By Oatman - "Familial Maculo-cercbral Degeneration.”

9. It was Vogt who, in 1905, gave the name Juvenile Amaurotic
Family Idiocy to those cases in which the disease began
in youth instead of in infancy. He also pointed out that
there was no predilection for Hebrews in the Jjuvenile type.
His belief was that the infantile and the Juvenile form of
Tay-Sachs' disease reprcsent different degrees of the same
process.

10. Mott suggested the name "Amaurotic Dementia” rather than
Amaurotic Idiocy, as the macroscoplic appearance of the

brain was unllke that of an idiot or imbecile.

XConfusion is caused unless it is observed that there are two
different investigators, both with the surname BATTEN, who
have written about Tay Sachs discase.

(1) R.D.Batten desecribed the first case of what Oatman terms
the "macular" type of the disease. (1897)
{2) P.E.Batten deseribed the first "maculo-cerebral” case

(1903).



1l. Some cases, e.g. Kuffler's Case IV - show changes at

the periphery of the fundus and none at the macula.

Here agaln a difficulty arises as to nomenclature.
Can any name including the word "macular" be used as
a label for such cases? Omitting for the present
the question of the presence or absence of dementia,
any names such as "Familial Macular Degeneration” or
*Familial Maculo-Cere£ral Degeneration” would be
misleading. Gifford therefore suggests the name
"Familial Retino-Cerebral Degeneration with Infantile
and Juvenile Forms" as one which would "deseribe the
whole family". Those who lay stress upon the
presence or absence of mental symptoms, however,
would object to the inclusion of the term “cerebral”
(in the phrasc "retino-cerebral”) if no mental defect
were prescnt.

12. The investigator, who would sharply differentiate the
various types of this familial degenerative disease
(which I will simply term Tay-Sachs' diseas2) as
distinct and separate entities, finds this to be an
impossibility. As shown later in this paper, there
may be several different types in one family (e.g.
Kuffler's cascs). Surely they are not distinet and
separate discases. Are they not members of one
. large group of familial neuropathic disease? As
Darier remarks, "It is probable that the more
precocious the macular changes., the more likely

are the cercoral funcetions to be affected: when the
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eye symptoms do not appear until 12-14 years, the brain

is not affected. Again, one may notec in general that

these affections are so much the graver, the younger

the age at which they begin.”

In reviewing the literature for this thesis, I set out
definitely to differentiate the various types of the discase.
This I have found to be an impossibility. Some cases present
gertain features belonging to one type, and certain features
belonging to another type. It became a matter of great
difficulty to decide to which type such irregular cases
should be relegated. In this paper, the term “"Infantile
Tay-Sachs"” may be taken as referring to cases showing marked
similarity to Tay-Sachs' original symptom-complex and especially
to the fact that the disecase commenced in infancy (under one
year) and showed a predilection for Jews. In contra-

distinction to this infantiie type the "Juvenile Tay-Sachs"

refers to those in which the onset of the disease was after
the first year of l1life and showed no marked predilection
for the Jewish race.

Infantile Amaurotic Family Idiocy is synonymous with
Infantile Tay-Sachs: Juvenile Amaurotic Family Idiocy with
Juvenile Tay-Sachs, but I prefer the terms Infantile, or
Juvenlile Tay-Sachs to their respective synonyms, as ldioey
is not always present.

The cases described in this thesis are of the Juvenile
type, the onset of disease being shortly after one year,
and in Gentiles. They arc the youngest juvenile cases on
record in which a pathological examination has becn made,

and I venture to suggest that they form an important link
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and help to bridge the gap between the infantile and

Juvenile types of Tay-Sachs' disease.
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PART III.

SYMPTOMATOLOGY.




CLINICAL HISTORY OF CASE I.
D.H., a male child, aet. 4 years and 4 months, was admitted
to the Royal Hospital for Sick Children, Glasgow, on 15th
Jamuary, 1919, under the charge of my “echief" Dr. Leonard
Findlay.

COMPLAINT.

Gradual mental and physical deterioration of about 5%.years'

duration.

. 7~ it e S

FAMILY HISTORY.

Father, aet. 29 years, the eldest of a family of seven, alive
and well.
Mother, aet. 28 years, the youngest of a family of nine,
alive and well.
Married five years ago. No history of Iwetic disease.
Neither of the parents are Jews.
No history of nervoue disease, insanity, epilepsy, or
tuberculosis—in ascendants or collaterals.
Three children in famlly:-
1. "D.H." ~ patient.
2. "M.H.", girl, aet. 3 years, began to deteriorate at
1l year.
3. "AJH."., girl, aset. 1 year, has shown signs of
deterioration during last fortnight. *

*

These are respectively Cases I, II & III, which form
the subjeet of this thesis.




PREVIOUS HEALTH.

Normal birth, and healthy when born. Never breast fed, as
child refuscd mother's milk. Fed on Robingon's Patenﬁ
Barley for one year, and then on the "run of the house."

No history of rash, rhinitis, conjunetivitis, jaundice, or
convulsions. Cut first tooth at five months, sat up at
eight months, and walked at on. year when he also began to
talk. Seemed quite a normal child until this time, was

bright and took an interest in his surroundings.

HISTORY OF PRESENT ILLNESS.

Shortly after the patient was one year old, it was noticed
that he "plinked" considerably, and that his teeth began to
decay almost as soon as they erupted. He became apathetie
and listless, kept his mouth open, and ceased trying to
talk, walk, stand, or take any interest in his surroundings.
The muscles of his legs became flabby and his whole bhody
thinner. After scarlet fever at 1%%-years, his mental

and physical retrogression became more rapid. Child
always crlied a great deal until the age of 2 years, but
later became much gquieter. His mother states that he

can hear and see, but does not understand what is said

to him and also that he has some difficulty in swallowing,
has a good appétite and tends to be constipated. There

is no history of convulsions or fits of any nature.

CONDITION ON_ ADMISSION.

General Condition. Falr sized but much emaciated bvoy.
Length 36%". Weight 19 lbs. 8 oz. Circumference of

head 183". Unable to walk, stand, sit, or feed himself.




Mentality. Face lacks expression. Very apathetic and
practically imbecile. Takes no interest in his surroundings.
Does not attempt to catch objects.
ci enses.
Eyeg. Slight mystagmus. Pupils are moderately
dilated, equal in size, circuler in shape, and react
normally to light and on accommodation. Patient
can see.
Opthalmoscopie examination reveals optic atrophy in
both eyes, and vessels are‘badly defined. A small
patch of pigment is scen on the temporal side of the
disc (but not at the macula) in the right eye.
There are no appearances of macular changes in
either eye.
Ears. Patient can hear, but cannot understand when
spoken to.
Nose. Nothing abnormal detected.
Nervous System.
No nuchal rigidity or retraction of the head.
Arms:- Spastic. Triceps, biceps and suplnatoéor Jerks on
both gides are very active.
Legs:- Flaccid, but occasionally seen slightly spastic.
Both knee jerks are present, equal, and not exaggerated.
Positive Babinski's sign elicited on left side.
Né ankle clonus.
Sphinceters of bladder and reetum are incontinent.
Circulatory_ System.
Pulse - 104 per minute, regular, and of good quality.
No enlargement of praecordial dulness.

Heart sounds pure.
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Digestive Jystem.

Tongue moist and furred. Teeth deficient and very much
deeayéd. Throat - clear. Abdomen - nothing abnormal
detected.

Lymphatic System.
Slight general enlargement of lymphatic glands.
Respiratory System.
Respirations - 24 per minute. Lungs normal.
Microscopic and chemical examination of urine reveals
nothing abnormal.
Thymug_gland.
No enlargement dectected on percussion.
Yon Pirguet Cutanecous Tuberculin Reaction.
(1) With vovine tuberculin - positive reaction.
(2) With human " - negative reaction.

Vasgermann Test with blood gave negative result.
Cerebro-Spinal Fluigd.

Fluid is clear and under very low pressure. No deposit
f’ on eentriéﬁgalising. Fluid reduces Fehling's Solution.
On microscopic examination no cells and no organiass

found.

UBSEQUENT HISTORY AFTER_ADMISSION.
Child was very irritable and cried during the nights. He

had to be fed by hand and passed urine and faeces in bed.
Two nights after admission he was so0 restless and screamed
80 much that chloral and bromide were administered.

As will be seen from the accompanying chart, on the



evening of the seventh day in hospital, his temperature
rose to 102.8° F., with pulse rate of 160 per minute, and
respirations 40 per minute. Next day, examination of the
chest revealed tubular breathing at the left apex, moist
reles at the right apex behind, and wheezing all over the
rest of the lungs. He could not be roused and took neo
intercest in anytihing.

During the ncxt few days he emaciated very rapidly,
slept constantly, and was more or less unconscilous. Lumbar
puncture revealed the cerebro-spinal fluid to be under very
low pressure, cleér, with no vigible deposit after centri-
fugalising. It reduced Fehling's Solution. No cells or
organisms were found on bacteriological examination. ’

The child's general condition became gradually worse,
and fifteen days after admission he died.

Opthalmoscopic examination ofvthe eyes four days

before death revealed no further change than on admission.




CLINICAL HISTORY OF CASE II (Patient M.H.)
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¥.H., aet. Sf%- years, sister of patient D.H., admitted

to Royal Hospital for Sick Children on 25/1/19 under the

care of Dr. Leonard Findlay.
FAMILY HISTORY.- as in Case I.

HL{STORY_ OF PREVIQUS HEALTH.
Easy birth, non-instrumental. Child was apparently
healthy when born. No history of rash, rhinitis,
conjunctivitis, convulsions or jaundice.  Breast fed
for two weeks, then feeding supplemented by bottle (milk
and water) until age of 10 months, after which diet con-
sisted of the "run of the house". Cut first tooth at 5%
months, sat up at 8 months, began to talk at 9 months, and

walked at 1 year. - Appeared to be perfectly normal until
this time. No history of child suffering from any of the

Exanthemata or other illness.

HISTORY OF PRESENT ILLNESS.

Shortly after the age of 1 year, fine oscillating "up and
down" movements of both eyeballs were noticed and this was
specially marked when patient was looking at any object.
She ceased to make any progress in walking and talking,
and thereafter gradually retrogressed. Her teeth seemed
to decay almost as soon as they erupted. At 2 years of

age, she was subject to severe "fits of erying” - diurnal



and noeturngl - which gave her a cyanosed appearance
during these seizures. About this time also she had
two severe attacks of vomiting within a week of each
other, which weakened her considerably. Since then,
she has been unable to walk, stand or even sit up, and
although she seems to0 understand what is said to her,
mother states that child is not so bright now as at

one year, and has never played with toys since then.
Parents think child's sight and hearing have always been
good. She takes her food with avidity, but cammot chew
well on aécount of her bad teecth. Bowels generally

constipated.

CONDITION ON ADMISSION.
Fair sized and moderately well nourished child, fat but

flabby, weighing 22 lbe. 2 0z., and measuring 31%" in
length. There seems to be an inerease of subeutaneous
tissue with poor musculature. Her skin is healthy and
colouring good. Forehead is narrow and circumference

of head 19%". She can neither stand nor sit.

SPECIAL SENSES.
Eyes. Child can see to a limited extent. Mystagmus -

verticecal, lateral and rotatory 1is present.
Pupils are equal, circular and moderately
dilated. React normally to light and on accommodation.
Opthalmoscopic examination reveals double optic

atrophy but no macular or pigmentary change.



Ears. Child can hear to a limited extent.

Nose. Slightly saddle-shaped.

NERVOUS SYSTEM.

1.

Intellectual Functions. Child behaves like a child of

nine months. Does not evinece the slightest interest in
anything, and does not seem to understand what ie said
to her.
Motor Functions. No definite paralysis detected in
any region, but she can neither walk, stand, nor sit.
Can grasp objects. The general musculature is poor.
There is no nuchal rigidity, but the limbs, espeecially
the upper ones, are somewhat spastic.
Chvostcks sign is easily elicited.
Electrical Reactiones (Right Ulnar Nerve;

K.C.C.

0.4 m.ap.

500"" M.8P«

n

K.0.C.
A.C.C. = 1.0 m.ap.
A.0.C.

0.5 m.ap.

Reflexesg.

Triceps, biceps, and supinator Jerks of both ams
exaggerated.

Knee Jjerks are equal and exaggcrated.

Positive, Babinskl present in both feet.

Ankle clonue not cliciltea.

Abdominal reflexes not cliaeited.

Sengory Functions.
As far as this could be tcated, ascnaatlon ia uwnaffeeted.
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Circulatory System.
Pulse rate - 104 beats per minute, and guality fairly good.
Cardiac examination revcaled nothing abnormal.
Digesgtive Systenm.
Mouth - open most of the time.
Tongue - tlecan. Teeth - deficient and carious.
Throat -~ ncgative. | Abdominal examination negative.

Lymphatic System.

There is some enlargement of glands in the submaxillary

region.

Bespiratory System.

Breathing is quiet and regular, 34 respirations per minute.
No cough. Lungs normal.

Gepnlto-urinary system.
Physical, chemical, and miecroscopic examination of the
urine negative.

Yassermann Blood Test -  Negative result.

Von Pirguet Test - negative with bovine and human
tuberculin.

Cerebro-Spinal Fluid.

Fluid clear and under slight pressure.

No cells and no organisms found. Culture remained

sterile.

SUBSEQUENT HISTORY AFTER ADMISSION.

Three days after admission, the legs were noticed to be
quite flaceid, although previously they héd been spastic.
The arms were still definitely spastic. All the reflexes

remained as before. The child was always very noisy,
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especlally during the night, and on two occasions required
Potassium Bromide. She deteriorated further mentally, and
ceased to take any interest in anything. Twenty-two days
after admission, her temperature rose and this was accompanied
by a rise in the pulse and respiratory rates (vide accompanying
chart). Next day, definite dulness wes detected at the right
apex, back and front, while the R.M. over that area in front
was tubular and accompanied by moist clicking rales. The
chest elsewhere was clear. Fever and rapid breathing con-
tinued, and on 21/2/19 (28th day in Hospital) dulness was
detected at the base of left lung. Urine contained a cloud
of albumen. u
Patient died ét 5.30 a.m. on 24/2/19, thirty-one days after
admission to Hospital.
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CLINICAL HISTORY OF CASE III {(Patient "A.H.").

A.H., - female - is the third and youngest member of the

He family. She was an inpatient of the Royal Hospital

for Sick Children on three different occasions under the
care of Dr. Leonard Findlay. The first date of admission
was 28/3/19 when she was lf%-years old. She had been seen
for a few moments on two previous occasions, however, when
she accompanied her mother who was then visiting Cases I
and II.

lst occasion when seen:- 15/1/19. Child then aged one

——

year. Examination shewed that she had slight mystagmus,

_ énd kept her mouth open. Mother stated that this had been
present for two weeks.
ZnQ;QQQggign_ﬂhgnhgggg;- 8/2/19. Severe mystagmus and
pallor of both optic dises noted.
3rd occasion when seen:- 29/3/19. aet. lf% years.

Admitted as inpatient to Royal Hospital for Sick Children.

FAMILY HISTORY - as in previous cases, except that Cases I
and II had'died when case III was admitted to Hospiltal.

PREVIOUS HEALTH.
The child was born at full term and the labour was easy

and non—inatrumental; The birth weight is unknown. ° She
was vigorous and healthy when born and was hreast fed for
two months, then on Allenbury's Food No. I till four
months old, followed by Allenbury's No. II till 1 year old4d,

and thereafter "the run of the house.”
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The first tooth was cut at 73 months., she sat up at
9% months, began to walk round the chairs at 1 year, but
so far has never managed to walk alone. When about 13
months o0ld, she could say a few words. Child has never
had snuffles, rash, Jjaundice, eonvulsioﬁs, or any 1llness

whatever.

HISTORY OF PRESENT ILLNESS.

As in the case of her clder brother and sister, the present
illness dates from the time she was just over a year old.
Previous to that, the parents were satisfied with the
progress the child made, and thought she was quite normal.
The first observation made was the "up and downward movement
of the eyeballs” which were almost incessant for two months
and then became less marked. Next "the teeth began to get
‘black and soon broke away." It was now manifest to the
parents that the child was making no further efforts to
talk or walk, and that she was making no progress whatever.
During the past three months shé has tended to keep her
mouth open when asleep. She occasionally plays with her
toys, but soon gets tired of them. Parents state she can
hear and see, and recognises her relations. Bowels are
very constipated. She sleeps soundly and takes her food

well.

CONDITION ON ADMISSION. (29/3/19)
Fair sized, well developed, sturdy female child with healthy
skin and good colouring. Body length = 293". Weight =

19 1bs. 14 oz. Square head 19%" in circumference.
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Anterior fontanelle is slightly patent. Palate highly

arched. No congenital malformations.

SPECIAL SENSES.
YE S« Palpebral fissures are horizontal. Lateral and

rotatory mystagmus present. No strabismus. Pupils

equal, eircular and moderately dilated. They both

react to light and on accommodation but the left more

slugglishly than the right. Optic discs are unduly

pale especiaily the left, the periphery of which is unduly

pale. No macular or pigmentary changes. Child can sce

and occasionally takes a little interest in her surroundings.

Ears and Nose - negative.

NERVOUS SYSTEM.

l.Intellectual Functions. ©She occasionally pays attention to

people and things, and tries to say a few separate words.

2.Motor Functions. Can sit up but cannot stand unsupported.

Can grasp objects, but not as a normal child should do.
There 1s slight spasticity of the arms, but none of légs.
No ataxia. ‘
3.Reflexcs. Arm and knec Jjerks - normal.
No ankle eclonus. Babinski's sign present in both feet.
Chvostek's sign is present.
4.Sensation. No anacsthesia or sensory disturbance of any
~kind as far as one could judge, although naturally the
tests could not be carried out very satisfactorily in

such a patient.



Pulse, 120 beats per minute and of good quality.
Heart negative.
Digestive System.

She lies with her mouth open. No adenoids. She has
eight teeth (the four upper and the four lower incisors)
and they are carious. Tongue cleﬁn. Throat negative.
Abdominal examination negative. |

Lymphatic System.

No glandular enlargemecnt.

Resgpiratory System.

The respirations, 24 per minute, are regular and quiet.
Lungs normal. No cough.

Genito-Urinary System.

Physical, chemical and microscopic examination of the

urine negative.

On this occasion patient was detained in hospital for one
week and during that time nothing of further interest was
noted. As compared with other children of the same age,
she was certainly less alert. She only sat up occasion-
ally to piay with her toys, and at night would call out a
great deal beforec going to slecep. She took her food well.
Dismissed 4/4/19.



4th occasion when seen:- 25/6/19 to 28/6/19.

Since last dismissal (4/4/19) patient has deteriorated
further, and now makes practically no attempt at walking,
but can sit and catches objeeté offered to her. She

has become duller, and lately, subject to fits of screaming
during the night. She has a more vacant expression, keeps
her mouﬁh'open, is very irritable, and cannot be easily
entertained. Cannot feed herself. Measurement reveals
that she has not grown since first coming under observation
and during the last 2% months she has lost 14 o02. in weight
(present weight = 19 1bs.)

Eyes. Vertical mystagmus. Pupils equal, circular, normal
in size. React to light and on accommodation. Both optic
discs very pale on opthalmoscopic examination, and very
sharpliy defined in outline. very little abnormal to bhe
seen in the retinal oiood vessels, but towards the periphery
of both fundi, there is want of pigmentation.

Nervoug System. No spasticity of limbs. Reflexes normal.
Babinski's =ign positive in right foot. No Chvostek's sign.

Electrical reactions

i

K.C.C. 0.6
A.C.C. = 2.0
A.0.C. = 0.8
K.0.C. = Tet. = 4.0
5.0 &
Von Pircuet. Negative.
Urine. Negative.

Vassermann Reaction. Negative.
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Sth occagion when seen:- Admitted 5/5/20.

Child, although now 2T%.years 0ld, cannot walk, talk or pay
attention to anything. Her body length being now 50%" and
her weighx 193 lbs., she has therefore only grown 2" and put
on % 1b. in weight during the last 10% months. The anterior
fontanelle 1s now closed. Her mouth is kept open, her teeth
are carious, no adenoids are present. She can 1lift toys
placed before her but in a few moments lets them drop in an
aimless fachion.

Eyes. She can see and seems to recognise her parents.

There is definite lateral mystagmqs. The pupils are

dilated and react to light but not very actively. The fundi
are pale and there is pigment at the margins but no macular
change is visible.

Chest and Abdomen. Negative.

Urine - negative.

an_Eiggggg,reaction - negative.

On the day after admission, there was definite spasticity
of both arms, but the legs were flaccid. The abdominal
reflexes were not elicited. No ankle or patellar clonus.
Both knee jerks werc exaggerated. Positive Babinski's
sign present in both feet.No Chvosteks sign.

Prom this date - 8/5/20 - the temperature and pulse rose
steadlly, a slight cough developed, the tongue became dry
and furred and much purulent mucus collected at the back
of the throat. She developed broncho-pheumonia and died
on 12/5/20.



Summary of three Cliniocal Histories.
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An acoount 1e given of a oshildshlp of three, all
affeated with a similar discaso.

The family history is a negative one, there being no

history of consangulnity, nervous troubhles or luetie
disease in the parcnts, ascendants or collaterals.

Provious Health of Patients.

Obstetric historics good. Birth non-instrumental.

One child was cntirely bottle-fed, the other two
partly breast, partly artificially fed. Growth and
development were normal until the age of 1 year, during
which time they had had no illnesses (except Case I
scarlet fever).

Pregent Illness. The eldest child was a male, the

C I other two females. In each case the onset of the
disease dated from the age of one year. The cases
resemble onc another closely, hence a combined
gymptom-complex may be gilven.

The disease was characterised by a progressive mental

and physical deterioration. The initial observations

were nystagmus, dental caries, cessation of attemptis

at walking and talking, the later symptoms being
apathy, listlessness, “screaming fits". and progressiws
mental enfeeblcement.

Condition on Admission to R.H.S5.C.

No gross congenital deformities. e TEeqd e 2 hl2an

cagse was emaciated, the other w0 o Tadis sk und

development. A1l showed a vavwifg Regeee A Beinad



impaimment as evinced by the inabiliiy to take any interest
in their surroundings or to talk; the irritability,
"sorcaming fits", and the apathy. There was also
physical enfecblement. None of the children could
gland unsupported and even sitting was an impossible
aczcomplisiment (except in Case III). The arms were
spasti>, the leges only occasionally so. The arm and
knee jerks varded, but on the whole were exaggerated.
Babinski's sign was positive. The sphinctere of the
bladder znd rectuws were not under control.
Eyes. RBrstagmus present. Pupiles negative. Doubl
optic-nerve etrophy. No macular changes. In Case I,
& patch of pigment was present at the temporal side of
the disc (but not at the macula): 1in Case II, there
was no pigmentary change, while in Casec III pigmentary
changes al the periphery of the fundus were observed on
the last occasion when examined.

Sight and hearding were prcésent in a limited degree
but the children did not understand what was said to them.

Chest and abdominal cxamination negative.
The von Pirquet cutaneous tuberculin recactions were
negative with bovine tubereulin (except in Cage I)
and also with hluman tuberculin.

All results of urinary and eerebro-spinal fluid
examinatione as well as the Wassermann tesis were

negative.
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Subgequent History.

- The condition of each child became progreesively
worse but death was due to an intercurrent disease.
In each eaael the causa mortis was broncho-pneumonia.

The ages at death were respectively 41%, 5133-, and
21% years.
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Symptomatology.
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The symptomatology of any disease must be considered
hand in hand with its pathology. Nowhere is this more
important than in nervous diseases, because ;n them
emphaslis must be laid upon the fact that:-

(1) Similar symptoms may be produeed in two patients

by two entirely different pathological processes.

e.g. Syphilis and tuberculosis are twé'entirely
. different discaseces and yet by involving similar
parts of the brain, they may cause very similar
symptoms.

(2) Conversely the gsame pathological process in two

different patients may produce entirely different

gymptoms.

e.g. a syphilitic lesion necar the Rolandic area

in one»patiént’would cause symptoms differing

markedly from those caused by a similar syphilitic

lesion involving some of the cranial nerves.
It is not uncommon to find cases, the clinieal reports of
which closely resemble Tay-Sachs' disease but which did
noﬁ suffer'from this disorder. There are disturbances
of vision in children accompanied by mental impairment
and physicai weaknese which may easily carry a wrong
disgnosis of Tay-Sachs' disease if due care is not exer-
eised in climinating syphilis and congenital conditions.
Pre and post natal cerebral palsies, myoclonic epllepsy
(familial), (vide Osler & McCrae's "Principles and

Practice of Medicine” 1920 p. 932), Congenital Amblyopia,



(Maitland Ramsay p. 399), the "Hereditary Macular Anomaly"
referred to by Oatman (p.231) and other conditions might
cause some difficulty in diagnosis.

"To 1llustrate this, Stock's four cases are by some
classified as examples of juvenile Tay Sachs' but the

clinical histories suggest 2 syphilitic basis. By most

writers, syphilis is not regarded ae being an etiological
factor in Tay Sachs' disease, and hence Stock's cases should
remain unclassified for the present.

A negative Wassermann Reaction was obtained in each of
the three cases described in this thesis. The question of
birth traumatism, congenital forms of idiocy, hydrocephalus,
and hereditary taints were all eliminated and I submit that
these cases can justly be classified as examples of juvenile
Tay Sachs. Certainly the familial facetor is very marked.

In order to facilitate the discussion of the part
played by these cases in bridging the gap between the
infantile and juvenile types, one may consider the
following:-

| I. Sumary of symptoms in the Infantile Type.

1I. v " " Y " Juvenile
III. Relationship of the three cases described in this

thesis to the above types.

Summary of Symptoms of Infantile Tay-Sachg Disease.

The following is Sache' summary as given by him in Osler

& McCrae's System of Medicire!
" 1. A mental impairment during the first months of life

leading to absolute idlocy.
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2. Paresis or puralysis of the greater part of the body,
which may be either flaccid or spastic.

5) The reflexes may be normal, deficient, or increased.

4. A diminmution of viesion terminating in absolute
blindness ("the cherry red spot” in the region
of the macula lutca and later a simple optic nerve
atrophy).

5. Marasmus and & fatal termination, as a rule, before
the age of 2 years.

6. The occurrence of the affection in several nembers
of the same family.

In some, but not in all of the cases -

7. Nystagmus.

8. Strablsmus.

@. Byperacusis.

10. Convulsions.

Add to this the fact that the children are apparently

in perfect health at birth and generally remain so until
%-8 months, alsc the racial predisposition {Jews), and

one has a fairly complete picture of the disease.

II. Bumpary of the Symptoms in Juvenile Tay-Sachs.
This 18 often referred to as the Spielmeyer-Veogt type of the

disease. I give the following translation* by F. E. Batten

of Vogt's climlcal picture.
YA hitherto healthy child (usually more than one in a

family without any special race dispogition) becomes ill

¥ p.E. Batten, Quart. Journ. Med. July 1914. p.445.



during the school age, sometimes betwecen the age of fourteen

and fifteen. The children in the same family become sffected

in the same year of life. The beginning is graduali the
first symptom is usually the failure of sight, but loss of
mental capacity or motor weakness may first appear. The

loss of sight passes in the course of months to a complete

blindness. Ophthalmoscopically there is atrophy of the
papilla. The mental development stands still, or goes back.

The children do not progress in the school, scon lose the

acquired capacity to read and write, and, lastly, of speech.

They become unsocial, dirty in cating, unclean in habits,

and totally inattentive to their surroundings, no longer

know their own mother or make articulate speech. Little

by little they become completely demented. Hand in hand,

in most cases, there ieg¢ diminution of motor function, ~—at

first weakness in the limbs and back, later comﬁlete
paralysis. The paralysls is sometimes flaccid, sometimes
spastic, leading to complete helplessness, atrophy, and
death.”

From the above clinical picture of the juvenile type,
it will be seen that there is a close resemblanee to the
infantile type. There arc, however, three differential
points, vizi-

(1) There is no puartiality towards the Jewigh race.

(2) The macular changes are not pathognomonie and do not
conform to the typieal dcscription of "cherry-red
spot in the centre of a whitish grey oval patch
at the region of the macula lutea.” In fact, some

cases, (e.g. Kuffler's case No. IV and my own) show



ne ¢changes exactly at the macula alphough there are
other fundal changes present. The ophthalmoscopic
chenges cculd therefore be referred to with more
Treedon as "retinal” rather than "macular”.

{3) The diseasc occurs later in life - hence the inclusion

of the gualifying adjective "Juvenile” in contra-

distinetion to "infantile”.
Oatman (1811} subdivided this form of degenerative discase
into:-

(1) The "maculo-cerebrel” type, in which both retina and

brain are atiuacked.
(a) The term is meanl to convey ihe idea of failure
of vigion gsombined with failure of intellect.
(b) The onsel of the disease 1s beiween the 5th and
7th yvears - the period of seagond dentition.
(2) *The "mecula" type, in which the retina is attacked

by the pathological proecss but the brain escapes.

{a) ™his term 1s meant Lo convey the idea of cye
symptoms without the addition of dementia.

(b) The onset of the discusc is between 14 to 16
years - the period of puberty.

Some authors (e.g. Clark 1918) accept this classification,

others do not {e.g. Gifford 19i12). This classification
implics that macular changes ure always present. Thie

is not so! Under what group can one plase casces in

IRETINY et A

E whisch there are retinal changes bul no macular changes?
In the gume childship one may get cases with abnormal
wacular appearances, and others with ophthalmoscopically

apparently unormal maoulac.



If one takes the family described

results may be tabulated thus:-

by Kuffler, the

Presence or (Presecnce or !Was periphery
Child. | absence of |absence of [of retina af- Macular changes.
imbecility. [optic nerve fected.
atroonhy.
No. 1 Yes. Yes. Yes. Dirty red spot at
the macula.

No. 2 Yes. Yes. Slight. Coarse spots at the
(at least, macula.
spots faded
towerds the
periphery)

No. 3 Almost none Yes. No:~ at Yes:- at first spots
first. at the posterior pole.
Yes:- later |(Yes:- later when the
when there macula had a reddish
was gome gpot in the centre
fine pig- of a yellowish area
mentation. with radiations at

its margin.
No. 4 No. Slight. Yes. No change.

¥From this table it will be seen that here in the one

family, children suffering from the same disease, pre-

sented slightly differing symptoms and the difficulty

of differentiating the types is obvious.

Case I.

Case 1l.

Mental + Macular + Peripheral Retinal Changes.

Mental + Macular s Slight Peripheral Retinal

- Changes.

Case III. Slight mental 4+ early macular + late Peripheral

Cage 1IV.

Retinal Changes.

No mental + no macular + slight peripheral
Retinal Changes.



Lets .

The table also serves to i1llustrate Darier's remark that

"the more precocious the macular changes, the more likely

are the gerenral functions to he affected”.

Again, taking the cases described in this thesis:¥

] T
Case. @ Presence of | Presence of Changes at Macular Changes.
ﬂ imbecility. | optis stro- 'periphery of
| Phy . i fundus. (
. |
Ko.l Yesg. Yes. | Patoh of pig- lione.
! iment.
-+ ‘
Ko.2 l Yes. Yes. | None . ) Hone.
n T -
. [ T T Yes. Yes. i?igmented 34 Hone .
| ' laet exazmin- |
1 J aticn. l
Althousk opti: ztrophy was preaent in all thegs c3see, none

III. The Clinfeal ERe

showed changes st the masula.
chilléren had lived

by an intercurrent

ehangze zight

Forme ©F Tay-Sazhe Diseasc zand the

cases in Torming a comneciing iink.

rave

lztionshiy

Gefween

part played by !

disease (broncho-pnecumonial), some

pecome visgible at the maculae.

It i3 poszible that 1if the

longer, instead of being carried zway

e Infantile znd Fuvenile

Lhe present

-

*¥ 4% Dre 2
@ypﬁW4 Fo Uiz

-
eythalucivg
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Juvenile groups: pathologically only & crevice. The
facvore chiefly responsible for the breech in clinieal
continuity are the differences in sge incidence, race
proclivity, and eye symptoms. Are these sufficient to
gseparate the two types? Is there not a possibility of
bridging the gap with connecting links? In order to
answer such questions, I had to make a thorough search
through as many rcported cases as possible,of both types
of the disease. I would here point out that the mimbher
of reported juvenile cases 1s considerable - far more than
gertaln articles would lcad one to imagine. The Juvenile
gruup 1s not as clecarly defined as the infantile one, and
my attempt to arrznge the casee for descriptive purposes
under such headings as macular' und maculo-ecerebral has
oeen abandonecd. The following ie an incomplete liet of

some Jjuvenlle cases; & precis of each case is iwpract-

seable. ™

(1) Be. D. BATTEN. (2 cases)
Trans. Ophth. Soc. 1887, XVII, 48.
(2) P. E. BATTEN. ( 7 caees)
(a) 2, in Ophth. Trzne. T.K. 1903, xxiii, 390.
Their subsequent histories are given in
Proc. Roy. Sce. MHed., 1915, viii, Ophth.
Sect. p.72.
{(p) 3, in Proc. Roy. Soc. Med., 1915, VIII,

Ophth. Sect. p.72.

the enc of the theeis but

X The refecrences ar? £iw T :
the text where confusion

gsome are incorporatzd i
might arise.
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(e¢) 2, Fred B. and Henry B. These are
mentioned in the "Sumary" in Quart.
Journ. iled. 1914, VII, p.451.

The cascs mentioned in the "body" of the

paper are the same as under (b)

(3) BEHR. (8 cases)

Monatschr. f. Psych. 1910, XXVIII, p.327.
(4) BIELSCHOWSKY (3 cases)

Deutsche Zeitschr. f. Nervenheilk, 1913, 1, p.7.
(5) CLARK. {2 cases)
{8) DARIFER. (5 cases)
(7) Elaﬁggyg. (2 casecs)
(8) GIFFORD. (1 case)

He also refers to 5 other cases about which some

doubt is expressed.
(9) GORDON. (2 cases)

(10) HIGIER. (8 cases)
In Deutsche. Zeit. f. Nervenhellk IX p. I

four sisters arc descrived with the disease.

In Deutsche Zeit. f. Nervenheilk XXXI p. 231

four other cases are described.
(11) ICHIKAWA (1 case)
(12) KUFFLER (4 cascs)
(13) MAYQU (3 cases) 1904.
(14) MULBERGFR (2 cases)

(15) NETTLESHIP (1 case)
In his paper "On some cases possibly allied to Tay

Sachs' Infantile Retinitis"” Trans. Ophth. Soc. 1908
p. 78, he describes thirteen patients but only No. 9
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in the series can be admitted.
(18) QATMAN (2 cases)
(17) ROGALSKI (1 case)
(18) SPILLER (2 casecs)
(19) STARGARDT (10 cases)
Zeitschr. f. Augenneilk, 1913, XXX. p. 95.

Also Arch. f. Ophth. 1909, lxxi, 543.
(20) VOGT. (8 cases)

Monatschr. f. Psych. u. Neur. 1905, XVIII, 183.
(21) WANDLESS. (3 casesg)

(22) WOLFSOHN. (1 case)
(23) DR. LEONARD FINDLAY'S three cases which form the

subjeect of this thesis.

The above make a total of 87 cases.

Sydney Stephenson (in the discussion at the end of Mayou's

paper, Trans. Ophth. Soc. U.K. 1904, XXIV, p.145) states
that he had a case @f a girl aged 12 years. It is also
mentioned that Still and Gunn had shown cases at a previous

meeting but I have been unable to find an account of them

in the Trans. of the Ophth. Society.

Spielmeyer's four cases are doubtful because of the possi-
bility of syphilis being an etlologiecal factor.

In addition there arc the following cases which I have not

verified personally:-

Hirschherg, 1 case, quoted by Oatman.
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Pusey, 5 easecs
Jennings, 3 -

)
)
)
- ) eited by GClark.
)
)
)
)

Feingold, 3
Tutz. 4 -
Stirling, 3 -
Dercum. )
) cited by Wolfsohn.
Turner. )

From a digest of the clinical histories in the above-
mentioned list of juvenile cases, I have attempted to
find connecting links with regard to the three dissenting
factors:

I. Age incidence.

II. Race proclivity.

I1II. Eye Symptoms.

I. Connecting links in regard to age incidence.
The onset of the disease in by far the greater number of
infantile cases is in the third to the sixth month.
Thereafter a gap exists until the period of second

dentition is reached when one meets with a group of

maculo-cerebral Juvenile cases. Careful search has,
however, revealed guitc a number of straggling cases in
which the symptons of the disease commenced between the
period of infancy and second dentition. One of rarest
times of onset is perhaps between the ages of 1 and 2
years. The cases which form the subject-matter of this
thesis fill this gap. As far as I am aware they are the

youngest juvenile cases in which a pathological examination
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hgs been made.

In the matter of age incidence, there-

fore, they very closcly resemble infantile Tay Sachs'

-disease.

To i1llustrate how the intervening gap between

infancy and second dentition may be filled up, I append

the following table.

More examples may easily bhe dis-

covered to conform to some of the years mentioned.

gnfancx.
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Dre. Findlay's three cases
descrived in this thesis.

Y 2 S G T T I T T D it G S N e T G Sl T W, . D A T e wt

The third child in Vogt's
gecond family.
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Mayou's three cases {1904)
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2nd Dentition.

¥ vogt reported six cases out of three families, viz:

2 in the first, 1 in the 2nd, and 3 in the third.

Gifford points out, however,

As
- "The second of these

families 1s most interesting as showing a tendency

towards the Tay-Sachs type (i.e. infantile).

The chilg

seen by Vogt showed the first signs of the disease at

4 years and died three years later.

But there were two

other children in the family who evidently had the same

diseasge;
two years later:

one of these began to fall at 4 years and died
while in a third c¢hild the disease began

in the 2nd _vear and developed so rapidly that blindness
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After the age of 2nd dentition, there is a large group of
cases (the "macular” group) avout the ages of 12-14 years -
the period of puberty.

It is natural, I think, that the "grouping® of the cascs
should be at the neriods of infancy, 2nd dentition, and
puberty. Peculiar bio-chemical changes take place at these
times and if a breakdown in the nervous system is 1mmihent.
the probability is that it will ocour then, rather than ih
the intervening latent periods.

We have the authority of Mott*® that very "important
synthetic chemical changes take place in the ceentral nervous
system of the human being in infancy. The Nissl substance
has to be accunulated in the nerve-cells, especially in those
of later phylogenetic and ontogenetic development; the
myelin has to be deposited around the axial fibres of the
neurones, particularly in the brain cortex, where there is

scarcely any present at birth.

Coneclugiong.

The difference in zage incidence between the infantile and
juvenile forms of Tay-Sachs'disease should not be regarded

as a sufficient reason for the complete separation of the

two types.
Dr. Findlay's cascs, the subject of this thesis, in the

matter of age incidence, are very closely related to the

infantile form of Tay-Sachs' disease.

¥ Proe. Roy. Soc. Med. March 1911, p.175.
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II. Connecting links in regard Lo race proclivity.
Sachs, in his article in Osler & kcCrae's "System of

Medicine "¥ makes the following observation:- "The infantile
j form invaerjiably occurse arong the Hebrews and among them only.”
His statement must neccessarily carry the greatest weight.

The number of reported cases of infantile Tay Sachs'

diseasc has, however, greatly inecreased and now I think
it would be more correct to make this statement:- "The
large majority (but not all) of the cases of infantile
Tay Sachs' occur among Jews." Again, regarding the
Juvenile type, one may state that the majority (but not
all) are Gentiles.

I give the following deta as showing the inter-
relationship in the matter of racial proclivity between

the infantile and juvenile types.

(1) Therec are some published cases of Infantile Tay Sachs'
digease in NQN-Jewish children.
(a) Cockayne reports the casc of a child, healthy
till 5 months, who showed characteristic macular
‘echanges. The child was of English descent.
Cockayne does not actually use the term “"Gentile”
but from other remarks in his paper, he evidently

means the reader to infer that the child was not

a Jew.

1910, Vol. VII, p. 873.
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(b) Gifford makes the following remarks in an excellent
and original article.
"While a large majority of the cases of Tay-Sachs'
(he always uses this term in referring to the
infantile type) occur among Jews. it 1s by no_means
agonfiped to that_race. Besides a number of cases
among Aryan Gentiles, al least one case has been
reported among the Japanesc."

(¢) E« M. Tarr has published an article entitled,
"A case of amaurotic family idiocy of non-Jewish

parentage” in the Louisville Month. J. M. & S.°

(2) There arc cases _of Juvecnile Tay Sachs' disease_in

children who are not Gentiles, but who, in fact, are

definitely stated fto_be Jews.

(a) The family reported by lidgier in the Deutsche
Zeit. £+« Nervenheilk (N.B. X¥XI p.231) is
exceptionally interesting. They are stated
to be Jews and yet the first three are in every

respect Juvenile cases, while the fourth shows

Infantile eye symptoms.
l1st child: S8ight began to fail in the first

year, simple optlc nerve atrophy.

2nd child: Practically samec as the first child.

¥ 1915-16, XXII, 353-357. This refercnee was obtained in
the "Indez Medicus" 1918. I have not been able to verify
the article personally. Although most authors nowudays
use the term "Amaurotic family idiocey” to mean an
"infantile” case there is a possibility that thie case

may ve a Juvenile one. It being the rule, rather than
the exception, for Juvenile cases Lo be non-Jewish, I do
not think Tarr would have framcd his title as he has done
if he were referring to a juvenile case.
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3rd ohild, initial aymptome not till 4th year.

Mot or power of limbs impaired, mila
imbecllity, amblyopla, nystaegmus of in-
definite type, atlrophy of optic nerves.
4th child, was firet scen when 13 months old.
Pupils cqual and rcact to light, eyebzlls
divergent, no paresis of muscles of eye-
vall, no nystagmus, sight appears to be
confined to light perception only, definite
atrophy of Loth papillae without inflam-
matory signe. In the region of the
macula lutea there was a falrly large
oval white spot with a reddish spot in
the centre.
(b) Higler also reports another farily (in Deuteche Zeit.
f+. Nervenheilk IX p.l). They are four sisters, and being
normal until the zges of 12; 10, 9 and 7 years respectively
may be considered Jjuvenile cases, I cannot find any state~
ment in the text that the patients are Jews but the name
"Abramson” is suggestive, also the physiognomies portrayed
in the photographs.
(¢) Gordon reports two cases, & brother and sister, aged
13 and 9 years respectively. They are stated to be

offsprings of Russian Hebrews.

Intermarriage between Jews and Gentiles, has bheen suggested
as a reason for the occurrcnce of Tay Sachs' disease in
Gentiles, while the predllection for Jews 1s said to be

an illustration of the general obscrvation that nervous
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degenerations are more prone to occur in Jews than other

racese.

Conclusions.

The difference in race proelivity is not a sufficient recason
for the complete segregation of the infantile and juvenile
types of Tay Sachs' disease.

Cages are reported of infantile Tay Sachs' disease occurring,

not in Jews, but in Gentiles.

There are reported cases of juvenile Tay Sachs' disease

occurring, not in Gentiles, but in Jews.

Conneoting links between the infantile and juvenile types

of Tay Sachs' disease in regard to eye symptcms.

T - O e - G G . I G S W L e - S - T GRS T B W g WP e W . - T —— - — -

No difficulty is experienced with regard to such con-
ditions as nysteagmus and optic nerve atrophy. There are
numerous examples of ecach in voth types of Tay Sachs'
discase. Nystagmus is not a rare occurrecnce and Coriat
mentions it specially in his article entitled "Some new
symptoms 1in Amaurotic Family Idiocy." Our interest,
therefore, centres round the peculiar phenomenon of the
*aherry-red” spot at the macula lutea. This is usually
situated in the middle of a whitish-grey oval patch about
twice the size of the optie dise. The long axis of the

oval 1s horizontal and its edges are softened. Waren-Tay
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thought the appearance was somewhat similar to that seen
in embolism of the central artery of the retina. A few
remarks as to the cause of the ophthalmoscopic appearances
will be made later under the section dealing with the
pathology of the retina. From the clinical standpoint,

however, I have noticed that there is a certain amount of

variation in regard to what I might term the "setting” of

the "cherry-red” spot. By this I mean that certain
descriptions convey the idea that the zone round the
"cherry-red” spot was very white. Other cases are

described as having a yellowish ring round the spot, others
a whitish-grey. As mentioned later there are published
accounts of cascs of Juvenile Tay Sachs' disease in which

one finds descriptions of reddish spots at the maculs lutea
in the centre of a greyish-white areca (vide Wolfsohn's case);
red spot without any surrounding white zone (e.g. Ichikawa's
case); reddish gpot enclosed in a pigmented part of darker
colour (one of Malberger's cases). These —acular appear-
ances in such juvenile cases have received scanty attention.
True there are very few Jjuvenile cases with macular red
spots, but apart from that, they would be disqualified as

not conforming exactly to the pathognomonic infantile picture.
A ﬁigment ring round the red spot instead of a white ring
would seem to be a sufficient excuse for disqualification.

I am not competent to diseusé this fully but it would seem
that there 1s a poseibility that the appearances at the
macula are not as stationary as might be imagired. In this
connection the infantile case reported by Dr. Mary Buchannan®

*x

Schumway & Buchannan, American J. of Med.Sce., N.S. CXXIX
P.35.
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1e inetructive. When first secn 1% 1is reported that
"Directly in the macular region of cach eye there was a
horizontally oval, whitc area,in the centre of which was
a sharply defined cherry-red spot. The white urea
measured abou£ two disce' diametcer acrozs, and faded
of f gradually 1nto the surrounding retina«...s..s...Later
examinations made by Dr. Buchannan showed a gradual
reduction in the size of the white sgpot, which took

the shape of a vertlcal instead of a horizontal oval,and
be came greyish in colour, while the red spot asgumed a
brown hue.. The lesion did not disappear entirely.”
Child dled aged 255 years.

Is it not possible that if such an infantile case
had lived longer, the macular lecsions might have dis-
appeared completely”? By far thec grecaier number of
infantile cases die wefore the age of 2 years. If we
had morc reports of cases living over 2 years we might
find more varied ophthalmoscopic reports. Be that as
it may, Buchannan's infantile case shows that the macular
appearances may change from time to time. Similarly 1t
i1s at least a possibility that a Juvenile case with a
pigmented ring round the red spot might at one time be
discovered to have a white ring. Wolfsohn's juvenile
case showed a macular orownish-red spot in a greyish-white
arca and no other abnormal retinal changes, and must
therefore have horne a very close resembtlance {0 the
infantile type.

Again, one could hardly expect the pathologilcal

process in Tay Sachs' disecase to manifost itself in
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Juvenile cascs 1n cxactly the same way as it does in an
infant. In the juvenile cases the disease is slow and
chronic, in 1nfantile‘sharp and acute. Might not such &
véry intense degenerative process as one finds in the
infantile form account for the "cherry-red” spot? uight
not the same degenecrative proeesg, very much modified in
intensity, produce no "cherry-red” spot in the juvenile
cases? Below, Weber's case 1s given as an example of an
infantile type without any "cherry red" spot and it is
interesting to note that the fellowing remark is made, viz:-
“The disease has been a very CHRONIC one.” Again, in the
first family described by Higier,it 1s the fourth and
youngest child who has the rcd spot at the maculae -

the three older children have no macular changes.

The following cases are given as connecting links
between the infantile and juvenile groups in regard to

the macular changes.

(1) A_case is reported of infentlle Tay Saghg' digeasc

with no pathognomonic "cherry-red” spot at the macula.

Parker Weber has reported the case of a female child,
a Jew. The onset of the 1nitial symptoms was at

% months and the diseasc was a very chronic onc.

This case is therefore definitely “infantile” both
in the matter of age incidence und racial orcelivity.
The familial clement was also present as two other
members of the family appear Lo have dled of the

discase. The clinical gymptoms wore agugreative
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e+.g. 1nability to sit up at 14 monihs, muscular
weakness, "head-lolling", apathy, inability to grasp
properly, variable amount of rigidity, nystagmus,
blindness &c.  The important poini, however, is

that the ophthalmoscopic examination at 14 months

by Drs. Gruber and Mlarkus revealed "No pallor of
macular region with a "cherry-red spot”. In spite

of this Weber states that the case was almost certainly
one of family amaurotic idiccy. There was a possibility
of associated internal hydroccphalus. At 14 months

the circumference of the head was 185 inches.® It

may, however, be remarked that Coriat specially mentions
hydrocephalus in his article "Some new symptoms in

Amaurotic Family Idiocy”.

(2) There are reported cases of juvenile Tay Sachs' disecase

with red spots at the macula.

(1) ¥olfesohn's Casge.

*In the region of cach macula there was a

greyish-white area in which was seen a small

brownish-red spot.” Bilateral optic nerve
atrophy. No other retinal changes elsewhere.
(2) Mulberger's case I. |
| There was & reddish part enclosed in a

pigmented portion of darker colour.

*

Holt, "Diseases of Infancy & Childhood”, 1917, p.20,
ives the average circumference of hcad at 18 months
n a normal child as:- male 184"; feomale 18".
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(3) Iohikawa's Cause.

Dark red spnt and no white zone.
(4) Gordon's Cage. (Case 2. "Pearl F.")

There wag an oval area including the fovea
and of about the size of the papilla much
redder than the remaeinder of fundus.”

(5) Eo_E. Batten (1903) Case "R.B.”

At each macula there was a reddish black
gpot” «....the region immediately surrounding
the dark spot was paler than the rest of the

furdus and more atrophic looking."

(8) Re D. Batten (1897)

In woth eyes of Harry S., "at the =macula
there is a dark pear shaped patch of a red

colour dotted over with fine points of retinal

pigment.”

(7) Higier (the family deserioed in Deutsche Zeit.

Bl ol

f. Nervenheilk XXXI p.231, 4th child). In the
youngest or fourth child there was a fairly
large oval white spot with a reddish spot in
the centre in the macular region.

(8) Rogalski's cage.
The bright red oval spot at the macula was

surrounded by a pigmented ring.

(8) Kuffler's cascsg.
The first and third ohildren had reddish

spots at the maculae.
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(3) There are families in which some members_had magular

S

symptoms somewhat resembling the infantile type while
other members of the family, having no reddish spot,

might be said to resemble the juvenile type.

(1) Higler's 2nd_family (the onc described in Deutsche

zeit. f. Nervenheilk XXXI p. 231).
The first three children had no "red spots”,
but this was present in the fourth!
(2) Kuffler's family.
The first and third children had reddish spots
at the maculae, but not in the olher two members

also affeocted with the discase.

Conclusions in regard to the discussion on_cye symptoms.
In the published reports of infantile and juvenile

Tay Sachs' disease it 1s possible to find connecting
linke with regard to the cye symptoms.

Nystagmus and optic nerve atrophy are oresent in both
tyoes of the discase-.

The appecarance of the pale-coloured zone and the
*cherry-spot”, in infantile cases may change and so
come to resemble more closely certain juvenile cases.

A pigmented instead of a white ring round the red spot

. ghould not be cmphasised as a strong disquelifying

factor.

The tendency has been to lay stress upon the differences
rether than upon the resemblances of the eye sympt oms

but the same pathological process cannot be expected. to
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to manifest itself ophthalmoscopically in infency and
adolegcence in exactly the same way. - all the more so
when in one type the degenerative process is very acute
and in the other very chronic.

6. A true infantile case is reported in which there was no
pathognomonic "cherry-red” spot at the mecula lutea.

7. Some juvenile cases of Tay Sachs' have red spots at the
maculag .

8. There arc some families with juvenile Tay Sachs in which
there is a mixture of types - some members of the famlly
having macular.red spots while the other members affected

in the family had no such changes.
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PART IV.

PATHOLOGY.
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~ The body was that of an extremely emaciated"‘boy,.“-(ég'ed '41% o)
M:— ~ - | e ’ ‘ ’

- Heart: There was some dilatation bf’ﬂhe'?ight ventricle
bﬁt otherwise the heart and per;eardium Qeré normal.
Lungs: Broncho-pneumonic patches weré‘preseﬁt in both
the lower lobes, in the middle lobe, and in the lower
part of the uppef lobe of the right lung.  The other

parts were emphyscematous.

Thymus: Very small.
Thyroid: Looked normal in size.

ABDOMEN : ~
Liver showed cloudy swelling.
Kidneys also showed cloudy swelling.
Suprarenals looked normal.
Spleen was normal in size with somewhat full pulp very
dark in colour.

Intestines and Stomach appeared to be normal. In the

mesentery there was a large soft gland {about the size
of a walnut) containing caseous matter. *

Tegticleg and cord normal in size and situation.

BRAIN:-

Membranes: There was marked sinus thrombosis of the
longitudinal and lateral sinuses. Both the hemispheres

had a congested appearance and there was a recent



heemorrhage extending over the right frontal lobe.

Cerebrum:- On psalpation rather firm areas were found in

thg right motor area, above the Sylvian fissure, and also

at the tips of both occipital lobes. After making a

section through those arcas, nothing special was found.

The grey matter was unusually dark and it was thin especially
at the extremities of the occipital lobes.

Cerebellum was very small and markedly thin on palpatien.
Pineal gland looked normal. '
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POST-MORTEM REPORT ON CASE II. (Patiéht "™M.H.")
The examination was conducted by Dr. Haswell Wilson,
Pathologist to the Royal Sick Children's Hospital, and I

am much indebted to him for the following report.

The body is that of a.female child, much emaciated;aet.ﬁ%%-yrs.
THORAX -

The thymus has practically disappeared.

The pericardial sac 1s normal, and the heart, which weighs

l% 0z., is pale and flabbye. No lesion can be found in

itg valves or cavities. The heart muscle 1s somewhat

fatty.

A amall amount of serous fluid is found in each pleura.

The lungs are much congested and in both there is

extensive bronchopneumonic consolidation, most marked

at the left base.

Pneumococcel and minute gram negative bacilli of influenzal

type are found in the smaller bronchi, and pneumococci

alone in the consolidated patches.

ABDOMEN : -
The peritoneum is normal. The liver, weight 12 ozs.,
lshows gome small areas of fatty degeneration, but is
otherwise normal. The spleen, % oz. in weight, is
emall and the pulp is somewhat soft. The kidneys each
weight 1% ozs. Apart from slight cloudy swélling. they
are healthy in appearance. The suprarenals and pancreas

show no abnormality. No lesion found in the stomach or

intestines.




HEAD :~

The brain weighs 2 lbs. 6 028., and is distinectly
atrophied, the suici on the convex aspect being wide

and gaping, and the convolutions distinctly wasted.

The brain substance as a whole is soft and oedematous,
but at the upper end of the Rolandic areas, espccially
on the left side, the substance is distinctly indurated.
The distinection betweén the white and grey matter at the
cortex 1s blurred in many places, especially in the motor
areas. The right lenticular nucleus is small and is
encroached on by the white matter of the internal
capsule. Both optic thalami show whitish patches
suggestive of neuroglial overgrowth.

The convolutions of the cercbellum are thin and the

sulci deep. It is much harder than normal and this is
associated with a definite atrophy of the whole substance.
The posterior mesial fissure is very wide and deep and the
cerebellum is retracted from the roof of the 4th ventricle.
The convolutions of the arbor vitae are wasted and separ-
ated by wide sulci.

The pons and medulla are diminished in size,
atrophied and tough and on secction the markings are
seen to be much distorted by whitish tissue, apparently
neuroglial overgrowth. The olivary bodies stand out
prominently from the medulla.

The spinal cord is very attenuated and is increased
in consistence, especially in the cervical and lumbar

enlargements. on section it is seen to be irregularly
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congested and the grey matter is very 111 defined from

the white matter throughout its whole course.
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POST-MORTEM REPORT ON CASE III (Patient "A.H.")
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The examination was conducted by Dr. Haswell Wilson.

"The child's body is fairly well-nourished but very anaemic
in appearance. {age 21%.years).

Double bronchopneumonia is present with scattered areas of
consolidation occurring throughout cach lung. The bronchi
contain abundant muco-pus. No disease found in any of the
other organs.

HEAD.

No excess of ccrsebro-spinal fluid is present and no
abnormality is scen in the membranes. The substance
of the brain is extremely dense and the convolutions
are somewhat atrophied so that the sulei are wide and
gaping. This condition is specially marked in the
posterior part of the left occipital love.

The cerebellum is markedly diminished in size and the
arbor vitae is much shrunken and the branchings widely
separated from one another. The medulla is also
smaller than normal. No gross lesion is evident in
the substance of the brain other than the increase in

consistence. The optic nerves are very thin and hard.”



Surmary of Post-lMortem Reports.

An account has been given of threce autopsies which
were conducted 27 to 32 hours after death.

The ages of the children, all members of one family,

e v 4 2 ~
were respectively f%, 5{%, and 2i§.years at death.
The eldest was a mule,; the others females. Emaciation
was present to an extreme degree in the first (or eldest)
child, to a less extent in the second, while the body of

the third, or youngest, was well nourished.

THORAX : -

In each case the lungs were congested, and showed
extensive scattered arcas of broncho-pneumonic consolid-
ation. The other contents of the thoracic cavity may

be considered negative.

ABDOMEN: -

HE

With the exception of some cloudy swelling and small
arcas of fatty degeneration in some organs, also a walnut-
sized mesenteric gland in Case I., Rrothing abnormal was

found in this abdominal cavity.

AD:-

(a) Membranes, Sinuses, and Vessels:-  Sinus thrombosis

and a recent superficial haemorrhage was observed in

Case I, otherwise nothing abnormal was detected.



(b) Cerebro-Spinal Fluid:- No excess of fluid present.

{c) Cerebrum:- In cach case the éonvolutional pattern
showed no abnormality with regard to its complexity and
arrangement. The gyri, however, in Cases II and III
were shrunken and wasted, while the intervening suleci
were correspondingly wide and gaping. Palpation of
the cortex'reVealed firm indurated portions at the
Rolandic areas, and occipital poles. Gross horizontal
sections of the cortex rcvealed nothing of importance
except umisually dark and thin grey matter at the
occipital polzs in Case I, and some blurring of the
grey and whitekjunction lJine at the motor areas in

Case II./ /

(d) Basal Nuclei:- Right lenticular nucleus (in Case
II) was small and cnceroached upon by the white matter
of the internal capsule, while the optic thalami
showed some whitish streaks. Otherwise, examination

was negative.

(e) Cerebellum:- A very definite atrophy of the
whole substance of this part of the brain was
apparent in cach case. The laminae were thin

and wasted; the sulei deep, and in some places wide,
while the branchings of the arbor vitac were shrunkgg

[/ 2 e3

and widely separated from one another. /[ /.

(f) The Pons, Medulla, Spinal Cord and Optic Nerves

were diminished in size.



Discussion.
I. Summary of P.M. findings in the Infantile Type
of Tay Sachs' disecase.
II. Summary of P.M. findings in Juvenile Type of Tay
Sachs' discase.

III.Comparison of the present cases with the above.

I. Sumpary of P.M. findings in Infantile Type of

Tay Sachsg' Disease.

The number of clinical accounts of this disease 1s
numerous as comparcd with the published descriptions of
autopsies. This is no doubt due to the difficulty in
obtaining permission for a necropsy from the Jewish race.
Nevertheless, from the accounts of Sachs, Kingdon and
Risien Russel, Mott, Poynton, Parsons and Holmes,
Spiller and others, a definite pathological picture
may be obtailned. The following 1s Risien Russel's
resumé in Allbutt and Rolleston's System of Medicine:-

"The cerebral and spinal meninges are usually
free from any abnormal appearances, though in
Sachs' first case a few slight adhesions of
the former were noted. The convolutions and
sulei of the brain are normally arranged: but
in the case Just rcferred to, there was some
abnormmal fissuration which was regarded as
indicative of a brain of low development.

The sulei were wide in some cases, pointing

to a certain amount of atrophy of the

convolutions: but this atrophy varies in



different cases. The brain has sometimes been

unduly firm to the touch, especially in the

frontal region. The ventricles are normal

and do not contain any excess of cerebro-spinal

fluid: though there may be some compensatory

oedema of the meninges.”
I find that nearly all the reports agree in most of the
essential detalls as described above, and that they
serve to confirm one another. Three observations may
be made for later comparison:-
(1) There are no gross abnormal macroscopic appecarances
in the brain. Such irregularities as a confluence of
the Rolandic and Sylvian fissures, a gaping of the
opercula to show the Island of Reil (which led Sachs at
first to describe the condition as an "agenesis corticalis”
or arrested cortical development) may be taken as exception-
al occurrences. Saehsx now attaches very little importance
to such appcarances. It is important to realise that the
naked eye picture is more or less negative. Does not
this term "Idiocy"” in the name "Amaurotic Family Idiocy”
(a synonym for the Infantile type of Tay Sachs' discase)
suggest various Simian appearances? As Mott has suggested,
the disease should be termed amaurotic dementia rather than
amaurotic 1diooy9
(2) Although there are no gross naked eye changes, many
reports describe a slight atrophy of the cerebral convol-

utions.

%X (Vide Sacha' article in Osler & McCrae's "System of
Medicine")

# Mott Proc. Royal Society of Medicine. Mar. 1911. Vol. IV
Pathological Sect. p.173.



(3) I have been much struck by the fact that portions of
the braln substance are frequently described as having an
increased consistency - e.g. Poynton Parsons & Holmes
describe the brain in their 1st case as "unnaturally
firm, and of the consistence of gutta percha...e....and
it offered resistance to the knife in cutting it."

Again Mott states "The substance of the brain in the
frontal, central and temporal regions is much firmer in
eonsistence than natural........and feels like leather
or india rubber covering a softer substance within."

{4) Attention has generally been focussed upon the
cerebrun, and as many reports do not make definite
statements about the cerebellum at all, one may Jjusti-
fiahly assume that macroscopically it was practically

normal.

From the above digest a comparison of the post-mortem
findings in the cases described in this thesis with those
found in the infantile type of Tay-Sachs' disease, 1t may
be stated:-

A. The agreement lies in the possession of appearances
gimilar to those described under headings (1), (2),
and (3).

B. The differenee lies in the non-compliance with

" observation (4) as described at greater length later.
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II. Summary of P.M. Findings in the Juvenils itypz of Tay Sschs®
Discase.

The pathological anatomy in juvenile cases of Tsy Sachs’
discase has been studied by Batten, Behr, Bielschowsky,
Brooks, Rogalski, Spielmeyer, Spilller, Vogt, and Woifaonmn.
From an examination of these reports, it is evident that
the macroscopic appearances found in Juvenile oascs gi#fep
in no fundamental respect from those found in infantile

cases. A separate description,is, therefore, unncoessary.

III. Comparison of the post-mortem appcaranges of the writer's

a_tile and Jjuvenile Lypgsg-
The parallelism of the post-mortem findings of the presgent

cases with the infantile and Juvenile cases is self-evident,
with one exception, - the cerchellum. In the present caaea,
the cerebellum was unusually small: in the infantile =anga
juvenile types, this is not the case. Can this difference
be reconciled? Having made an extensive searach through
the literature upon this subjecct, I have found one
infantile and one Juvenile casc reported, in whioh it
is definitely stated that the cerobollum was unueually
small, viz:-
(1) Infantile case described by Gordon Holmoi.g

The cerebellar folia "wcre very slonder and wastaed,

as much so indeed as I have cver econ in elitiher

primary or secondary atrophy of this organ.”

% Pros. Roy. Soc. Med. Marceh 1911. Vol. IV, Path.Baat.
p. 199




(2)

_Idiotie mit Kleinhirnsymptomen".

Holmes remarks that from the cellular changes in the
brain he was inclined at once to regard the case as

an example of amaurotic family idiocy, but that
certain features (among them the considerable atrophy
of the cortex of the cerebellum) made him hesitate to
do so. "The fact, however, that a later member of
the family presented the characteristic cliniecal
featuree and ocular changes, and that the same
eellular affection which is pathognomonic of amaurotic
family idiocy was found throughout the nervous system

by Drs. Mott and Carlyll makes it imperative to include

this case in the diseasc.”

Juvenile case described by Bielschowsky in article
entitled "ﬁber'spgt—infantile familidre amaurotische

v %
From the point of view of similarity with my cases,
Bielschowsky's report is illuminating, as he states
definitely that the cerebellum was extremely small,
not only in its absolute weight but also in its
relative weight, i.e. to the cerebrum.
I may here state that in my caseés the relative weight
of the cerebellum, Pons and Medulla combined, to the
weight of the cerebrum was about 1 to 13. Anatomical
works usually state that (except in young infants)
the normal index should be 1 to 8. In the "control"

case, a normal index was obtailned.

% In Deutsche Zeitsch. f. Nervenheilk 1913 1.7
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The accompanylng photographs which I have taken illustrate

the post-mortem changes described above.

Conclusions.

The post-mortem appearances found in the present cases
closely resemble those found in infantile and Juvenile
Tay-Sachs' disease. The resemblances are fundamental,

the differences incldental.
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PATHOLOGICAL EXAMINATION.

e T T e — " - — W~ —— — o

I. Macroscovnical examination.
The gross macroscopleal appcarances have already beén

dealt with under the section dealing with the autopsies.
It only remains to be said that during the process of
cutting up the breain for detaiied histological examination
no further abnormalitics, other than those already mentioned,
were founde. It may be remarked, however, that one could
almost guess the position of the Rolandic urea by the "feel"
of the knife as it cut through this portion of the brain.
It will be remembered that the motor and oceipital arcas
were firmer to the touch than the rest of the brain: con-
firmation of this was obtaincd by the knife meeting with
alightly more resistance there. Nowechere, however, dig I
get actual "grzting” with the knife as 1s mentioned by Sachs.
With rcgard to the sinus thrombosis and superficial haemorr-
hage in Case I, therc is little to relate. It was apparenﬁly
of no import. It is a curious coinei&enee, however, that

Mott* describes an almost identical haemorrhage in one of

his cases of infentile Tay Sachs.

II. Method of Fixation.

After removal from the calvarium the brains were placed
in Maller's Fluid. Two of the brains remained in this |
f£luid for about 20 months, the third for ahout 7 months,

before any histological examination was made. It is

xﬁiott. Archives of Neurology, 1907. III, Dp«237.



perhaps unfortunate theat some other methods of fixastion
were not also attempted. The spinal cords received the

same treatment.

III. Embedding Yethods employed.

After the hardening in Miller's fluid, small portions
of brain tissue and spinal cord were cmbedded in celloidin
in the usual way. Since absolute alcohol softens
celloidin, it had to ve avoided and dehydration com-
pleted with phenol xylol. When staining for Nissl's
granules, it was found that the carbolic acid interfered
with the basgic aniline dyes. The only ulternative there-
fore was to remove the celloidin or make some paraffin
sections. Both were done. Generally speaking with
bilateral structures'one part was embedded in celloidin,
the other in paraffin. Numerous artefacts, however,
were found in the paraffin cut sections although
chloroform was uscd in the precliminary preparation
instead of Xylol and the work was repeated several

times with secrupulous care.

Iv. Staining Methods Employed.

The following stains were used:i-

{1) General Staing:-
(a) Hacmalum and Eosin.

{b) Harrls's Haematoxylin and Eosin.

(¢) Van Gieson's gstain.
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(2) Staing for the iyelin-sheaths.

(a) For early degeneration. (1. Donaggio's Methods.
(2. Marchi's method.

(b) For late degencration. (Weigert-Pal method.
(3) Stains for Neprve Cellg and their procegses.
{a) Toluidin Blue. )
(b) Thionin Blue. ; Nissl gramles.-
(c) Methylenc Blue. ;
{d) Williamson's modification of Bielschoweky's method.

(4) Stein for Neuroglia.

Weigert's mocdification of van Gileson with Iron

Hacmatoxylin.

Summary of the Eistological Changes found in the nervous
Systen. |

The histological changes may be best aporeciated
by a perusal of the numerous photomicrographs with their
accompanying descriptive notes. Only a few remarks,
therefore., will be required here. The three brains
and spinal cords werc examined. The changes found in
each>were very similar and served to substantiate each
other. Any description applied to Case I applies
equally well to Cases II and 1Il. Portions of brains
from children dying from other diseases werc examined
from btime to time in order to control orne's pathological
technique. This had also a salutqQry cffect in crushing

any unconscious precconceived ideas, shattering ill-
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founded interpretations of microscopical appearances,
and led to Lhe exposure of numerous artefacts. The
econtrol case which figures in some of the photographs
wug obtuined from a female child of exactly the same |
age as Case II. She had suffered from abdominal.
tubercuidsis and had no symptors pointing to cerebral
discase. To make the comparison as trustworthy as
possible the wrain from the control case was also fixed
in Mﬁller's fluid, and during the whole research received
exactly the same treatment as the cases under investi-
gation.

It may be rcmarked at the outset that the patho-
logical histological results obtained are éharaeterised
by two featdres.

(1) A varying degree of degeneration of the
pyremidal ceclls in the cortex cerebri,
Purkinje cells in the cercbellum, and
large angular cclls in the spinal cord.

(2) A degeneration of the motor tracts in the brain

and spinal cord.

Examination of the membranes of the brain and spinal

cord and of the bloecd vessels revezled nothing which

could be deecmed abnormal.

No appearances suggestive of inflammatory reaction

were found.

in a large series of sections, stalned by the

Donaggio and karchi methods for early degeneration
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of the medullary sheaths nothing abnormal could be found.

This statement applies to Brain, Spinal Cord, and Nerves.

Cerebrum.
Generally speaking, attention was chiefly focussed
upon sections from the following regions:-

1. Motor aresa (ascending frontal convolution)
2. Sensory arca (ascending parietal convolution)
3. Mid frontal convolution.
4. Visusal areas.

Angular gyrus.

Cuneate lobule.

Oc-~dipital poles.

5. Auditory arca {(superior temporal corvolution)

In all these arcas., cclls in various sﬁages of
degeneration could be found. In somec the usual concave
margins of the pyramidal cclls were convex. Other cells
were globular or irregularly quadra{gzin shape . The body
of the cell stalned rather faintly with eosin. Sometimes
the stain ¢id not appear t6 "pite" 8t all and it was with
difficulty that the shupe of th2e cell could be distinguished.
A granular mass was frequently the sole indication of the
position of a cell. No nucleil were ovbscrved in some
cells while in others the nucleus was eccentrically
placed. Basle dyes should not stailn normal nucleo-
plasm but thls abnormal staining could be detected in
some degencrated nuclei. Sometimes no nucleolus could

be distinguished. The results obtained with stains for
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the detection of Nissl's granules revealed none or at

least very few. With Bielschowsky's silver impregnation
method jno good specimens with neurofibrils coursing through
the cells could be obtained.

As a control statement to the above histologleal
findings it must be mentioned that the results are not
trustwortay. Several very just eoriticisms can be made.
Practically cvery text wook on microscopical methods
mentions the fact that polassium bichromate, as in Mﬁllér's
fluid, should not be used for the study of nerve cells.
Mallory and Wright's textoook states {(p. 121) that as it
penctrates and hardens so slowly it docs not preserve the
ganglion cclls and neuroglia fibres properly, while Bolles
Lee {p.373) states that “"according to the unanimous
Judgment of 211 investigators, the bichromate of potash

should not be employed for the gyvtological study of nerve-

cells.” Hence my results regarding cell changes (in
contra distinetion to axis-cylinder and myelin sheath
changes) arc opcn to very serious objection. In carrying
out the Bielschowsky staining too, great trouble was
caused hy the interaction of the silver bath and the
bichromate , whereby numcrous precipitatesS were produced
in the tissues. The gramlar appearance produced will
be observed in some of the photo-micrographse. Another
potent objection is the facect thut R7-32 hours elapsed
hefore the autopsies were performed and so many of the
cell changes, such as thce disappearance of Nissl's
granules may be due to post-mortem changes. With the

control case which was also fixed in Mﬁl?er's Fluld the
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oytological changes were intenwse.

Subgortioul white matter.

In the Rolandice area the subcortical white matter
was not staincd so intenaely with the VWeigert Pal method
ag the white matter in the other aonvolutions‘thus proving
the presence of some degencration, Bome of the radial
fibree were varicose und attenuated. There was a slight
scarcity of tangential fibres. The white matter at the
occipital poles stained well with VWeigert Pal as did also
the white line of Gennari in the cortex 1in the neighbour-

hood of the calcarine fissure.

Basal Gaglia.

In the optic thalamus, cawmdate nueleus and lenticular
nucleus, cell changes were scen similar to those already
descrived as occurring in the cortex cerebri. In
horizontal sectione of the internal capsule, there was
a definite paleness in zolour cven to the naked eye, ~hen
Weigert Pal sections of this part were compared with the
colour tint of secctions of the white matter of the centrum

ovale. The fibres stained a dirty brown colour instead of

a deep bluish onlack. Some espccially in the posterior liimb

of the intcrnal capsule were almost colourless and appeared
to be thin and varicose. There was not such a definite

loss of colour here as in the region of the pyreamidal

traets in the spinal cord.

Mig-Brain.

Sections at the level of the superior and inferior
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eorpora quadrigemina were madc. The crustal or ventral
part wppeared Lo be shrunken and did not scem to be large
-enough relatively to its tegmental or dorsal part.
Degeneration was demonstrated by the ¥Weigert Pal method
in the middle third or pyramidal part of the crusta, ﬁut
this was also noted in the two lateral thirds, i.e.
cortico pontine, and geniculate portion$s The fibres

at the decussation of the supcrior cerebellar peduncles
stained well as did also the longitudinal tracts forming
the posterior longitudinal bundle, the mesial and lateral
fillets. The fasicles of the third ncrve stained well
and were very prominent as they courscd through the

red nuclei. The cells in the grey matter of corpora
gquadrigemina and other parts of the mid orain showed
evidence of degenerative processes in their protoplasm

and nuclel.

Cerebellum.

Marked atrophy of the folla was spparent even with
the naked eyc. Speeimens from control cases when mixed
with those from the patlents under discussion could
easily be separated without the aid of a lens simply
by taking cognisance of the size of the folia. They
were very thin as compared with the normals and moreover
stained less deeply with ordinary dyes. The outstanding
microscopic featurc was the small number of Purkinjé
cells - in fact it was a comparatively casy matter
finding some laminac with no Purkinjé cclls at all;

The same could not oc sald of the controls - in them the



Purkinjé’cells were numerous cven in those portions of
cgrebellum suffering most severcly from post mortem
changes. (Onc cerevellum - the one figured in the
photographs - was not removed till 30 hours after death
and was also allowed to lic for two hours simply wrapped
up in paper. It wag also fixed in Muller's Fluid to

L put the comparison of results on an equal footing.)
Whéther there was a resl deficiency in the numbersof

the Purkinié cells or not, it is difficult to say. I
am inclined to think there was no diminution in the
rmamber of these cells. At first sight only a few
Purkinjé eells in a folium would attract the eye but

on moving the slide and carefully travelling along the
Junetion line between the gramular and molecular layers
the "remains” of many other Purkinjé'eells could be
found. Their last resting place, so to speak, was
marked by a mass of stainablc substance consisting of
fine granules. In some places a pale-staining skeleton
of a cell wuas observed.

In a normal cercebellum one finds the Purkinjé cells
situated at the Jjunction line between the granular and
molecular layers. In the specimens from the cases
under discussion this position relative to the other
structures secmed to be frequently at fault. Many
Purkinjé cells seemed to be situated in a position
nearer to the white matter of the cerebellum, i.e. within
the granular layer. It might be thought that the

gremlar layer had increased in thickness and travelled
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beyond the position of Lhe Purkinjé cclls into the region
of the molecculuar layer. This was not the case - in fact
the granular luyer was nsrrower and contained fewer cells
than norual. The inecreased zone, i.e. the cells lying
round the Purkinjé'eells and encroaching into the molecular
layer, wag not composcd of granule cclls hut of cells half
as large agalin as the typical granule cells. They look
lighter in colour than the granule cells as they have a
relatively small nuecleus and a grarmlar protoplasm. To
use a very rough simile - the granule cells looked 1like
small lymphoeytes, - the other cells like leuQocytes. I
am not competent to judge but thesc may be large neuroglia
cells, playing the role of phagocytes, and taging up the
 fat from the dccayed Purkinje cells.  Scharlach-stained
specimens might throw light upon ihis subject. ott, in
his artiele on Amaurotic Fumily Idiocy in the Proc. Roy.
Soc. Med., larch 1911, p.193, speaks of Alzheimers
Kornchenzellen eells and gives some valusble information
upon the subject of fat changes. If Batten's figures

of the cerebellum in his juvenile cases (fig. 8 and 8

in the "QnarEGrly Journal of Medieine” Julv 1914) be
perused, a sinilar appearance to that which I have just
descrived will be noted. In looking for skeleton forms
of Purkinjé cells the possible abnormal position of some
should be rcmembered. With Bielschowsky's staln. swelling
of the dendrites may be observed and about two cells'
breadths distance from the cell there is often a very
marked swelling of the dendritic processcs. Such

appearances arc sald Lo be a special feature in Tay Saphs'
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disecasc. Regarding the changes in the Purkinjd cells
themselves, little more may be said. All degrees of
degencration were observed and this is well illustrated
in the accompanying photographs.

The dentate nucled cclls were slightly degenerated.
The surrounding white matter appeared Lo be normal.
There was occasionally a slight patchy degeneration,
however, as can be made out in one of the photographs.
The superiof, middle angd inferior peduncles stained

normallye.

Pons angd MHedulla.

Sections were cut through the upper, middle and
lower parts of the Pons. In the medulla they were
chiefly cut at the following levels

{a) motor decussation.

{») Just above motor decussation.

(¢) through level of middle of olivary body.
(@) near junction with pons.

The changes may be bricfly summarized as a variable
degree of degeneration of ihe nerve cclls and a degener-

ation of the motor tracts.

Spinal Cord.

Sections through the sacral, lumbar, mld-dorsal and
cervical regions were made. In all there was marked
degeneration of the motor Practs with the VWelgert Pal
method. As the direcgt pyramidal tract normally only

reaches down L0 about the middle of the dorsal region



the degeneration in it 1s only secn in the photographs above
this level. The degeneration of the crossed pyramidal

tracts may be seen as far as the lower sacral region. It
appears to be nearcr the surface there, however, as the direct
cercbellar tract, which usually separates it from the edge of
the cord is not normally present in this region. It might

be ohjected that perhaps those tracts were never myelinated.
‘The following will be interesting data, however, as tending

to prove that there was a real degeneration of already existing
myelin.

(1) The age of the children. The direct and crossed
pyramidal tracts medullate soon after birth.

(2) There are normal looking fibres among the
sclerosed ones - this would suggest that some
at least were myelinated.

(3) The tracts look normal in size &e.  Would this
have been the case if there had been a develop-
mental error?

(4) There is a slight indrawing of the edge of the
gsection in some places opposite the degenerated
tracts. This indrawing suggests a process of
sclerosis.

(5) Absolute proof of course would have been secured
if I had obtalned degeneration with the Marchi
method as it depends upon the presence of

already existing myelin.

The nerve cells in the spinal cord showed varying degreecs of

degeneration.




Generally speaking there was proliferation of neuroglia

in the scleroscd areas.

Nerves.
Nothing noteworthy regarding exumination of 3rd,

4th, S5th, 6th, 7th, 8th and 12th ceranial nerves, also

rcegarding a small portion of ulnar nerve.

Vigeera ete.
Nothing noteworthy regurding microscopic examination

of thyroid, thymus, liver splecen, pancreas. small and

large gul, and uterus obtained from Case II.

Remarks.

In contra-distinction to the symptomatology, &all
investigators {with perhaps the exccption of Spielmeyer)
are agreed upon the very closgse similarity in regard to
the pathology between the infantile and Jjuvenile forms
of Tay Sachs' discase.

Regarding this statement by Sachs™ - "While there
is a superficial rescmolunce betwecn the cell changes
in these two vuricties of umaurotic family 1dioéy, the
differences are still more striking. In the Jjuvenile
form the disecasc prooess is not as universalas in the
infantile form..sceeseeseseand we fall to find the

typical balloon-like enlargoement of the ccll] bodies and

Jour. Exper. Med. 1910, X1I, 685.




the awclling of the dendriter 20 oharacterlisbic of the
cells of the Tay Sache iype." ----- Wolfaohn pointe out
that his juvenile case does show ewelling of the dendritee
&a. I have also noticed 4L in some of Bielechoweky's
phot ographs. The histlologisal findinge in both types

of the disecase have been carcfully desoribed by various

authors and there 1s no need Lo give a summary here.

Conclusglon.
Dr. Findlay's cases, which form the subject of thise
paper, bear & very close resemblance pathologlieally to

both the infantile and juvenile types of Tay Sache'

disense.
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Pathological Deseriptiqn of the Qptic Nerves,

chiaémé, tracts, and radiation.

Macroscopical examination:-

A comparison of the optic nerves and tracts with
"eontrol" cascs showed them to be thinner and harder

than the normal controls.:

Microsccpical examination;-

As will be secen from the accompanging micro-
photographs the Weigert-Pal stailn revealed degeneration
of the optic nerves and tracts. No result was obtained
with Marchi or Donnagio staining methods.

In toxic amblyopia,_although there are no
opihahmoscopic appearances at the macula, it is well-
known that thekpapillo—maeular fibres of £he optic nerve
are specially affected. In the present atypical cases
of Tay-Sachs disecase with no macular opthalmoscopice
appearances I considered it a possibility that here
there might also he a>special pre-dilection for the
papillo—ﬁaeular:bundle but I can find no references
to this in the literature on the subject.

The papillo-macular bundle changes its position
relative to the other fibres, as it travels backwards
towards the chiasma. Hence sections at various
levels must be taken in order to trace its course.

This 18 very well shown in the accompanying diagrams
from Dr. Maitland Ramsay's book. Just behind the

eyeball the bundle occupies a rough triangular area
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on the outer side of the nerve. About half way between
the globe and the chiasma the bundle is centrally-inclined
and still further back it is quite central. I out |
ﬁransverse sections as tollows:-

(1) 1/8"-1/4" behind the eyeball.

(2) Helfway between the eyehall and the chiasma.

(3) Just in front of the chiasma.

(4) Just behind the chiasma (i.e. through the tracts).
Also antero-posterior horizontal sections through thé
chiasma. Although the papillo-macular bundle is somewhat
degenerated, it does not seem to be speclally involved.

It will be observed that other parts of the nerve are

also affected and that the degeneration is "patchy".
Attenuation and varicosity of fibres was present in

some parts of the optic chiasma and to a less extent

in the optic radiations at the sides of the posterior
horns of the lateral ventricles. The dural and pial
sheaths of the optic nerve were normal. No inflammatory
exudation was ohserved. No abnormality could be detected
in the central artery and vein. Atrophy of the optic
nerves and tracts is present in both the infantile and

juvenile form 6f Tay-Sachs diseasec.

Conclusions.
I. The present cases resemble the infantile and
juvenile forms of Tay-Sachs disease in possessing
degeneration of the optic nerves and tracts.
II1. There is apparently no special predilection of the

degenerative process for the papillo-macular bundle.
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"Those parts of the visual apparatus ﬁhat are conneoted
with the right side of thé brain, ag well as the pertions
of the vieual fields frorm which they receive thelr visual
impressions (viz. the left-sided portions of the visual
fields), arc represented in pink: the parts conncated
with the left side of the brain (together with the right-
sided portions of the visucl ficlds) are represénted in
blue. The papi!llo-macular bundle of the optic nerve is
shaded." {A. Luitland Ramusay, "Clinieal Ophthalmology.
D376} .

A. -~ Beotion of optic ncrve close to eyeball.

B. - Section of optic nerve midway between eyeball
and optic chiasma.

¢. - Secelion of optic nerve immediately in front
of optic chiasma. |

D. - Seetion of optic tract, immedlately behind optie
chiaagma.

E. - 8Seotion through optic radiation at side of post.

‘horn of lateral venirioele.
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Pathological Description of the Retinae.
The following results refer to Cases II and IIlas the
eyés in Case I were unfortunately not preserved.

At the autopsiecs, the posterior hélf of each eye was
removed and placed in formalin, while one small portion,
after preliminary formalin fixation was treated with
MWiller's fluid plus 2% Chrome-alum in preparation for
Weigert staining.

Magcroscopically nothing abnormal could be detected. In
the infantile form of Tay-Sachs disease, a discoloured area
may be visible at the macular region, but careful search
revealed nothing in the atypical cases described in this
thesis.

Mioroscopically Examination was in every instance conduected

on celloidin seations which, for retinal work, are infinite-
ly superior to paraffin ones. The following stains were
used: Haemalun and Eosin: Haemalum and van Gieson:

Harris' Haematoxylin and Eosin: Thionin Blue: and Weigert-
Pal.

Formalin is descrived by Coats as being the worst of
all retinal fixatives while Shumway and Buchannan show that
the retina is almost inevitably detached from the chorold
and thrown into folds when liiller's solution is used.

{This occurred in one of the Tay Sach's cases whieh they
examined) . Be that as it may, the retinas in the present
cases were certainly separated and thrown into folds in

many places while still in the fixatives, and I was unable
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to find the maculae for section cutting. In some places,
the aepération occurred at the pigment layer, in others at
that of the rods and cones. At some parts the layer of
optic nerve fibres was thinned, and stained badly with
ordinary dyes. With the Weigert-Pal method no conclusions,
of course, could be drawn as to the state of this layer as
the fibres normally possess no medullary sheaths after |
passing through the lamina cribrosa sclerae to reach the
retinsa. Some ganglion cells had eccentric nuclei, others
none at all, while the protoplasm of some stained so
faintly that their outlines were detected only with
difficulty. In a few cells, vacuoles were scen. No
Nissl's granules were oopserved.

Assuming that in a normal retina, (travelling in a
horizontal meridian from the optic disc, and exeluding the
macular region) there is roughly a depth of 3-4 ganglion
cells, ét a distance of 3 discs' diameter from the optic
dise, and 2-3 cells at 4 discs' diameter, and thereafter
towards the periphery only a single layer of scattered
cells, I found a diminution of ganglion cells in many
places. Whether this was due to post-mortem change,
an actual defieciency in numbers, or a real degeneration,

I am unable to state. The inner and outer muclear
layers were apparently normal. The thickness of the
inner molecular layer varled considerably in different
situations. That was also the case in the outer mole-
cular layer (often called the inter-nuclear layer)

especially in 1its outer portion, which had in many
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Places, a web-llke or vacuolated appearance. Normally
as may be seen from text-book diagrams, the outer
molecular layer is narrower than the immer. In some
Places in the present specimens, the opposite appearances
were noted. I ascribed this at first to an oedema, but
in view of the fact that this appearance could be altered
by cutting the secetion very slightly obliquely, such an
opinion could not be entertained with any degree of
certainty. As alrecady stated, the retina was separated
from the choroid in many places, and naturally the folds
or corrugations would be cut obliquely in some parts.
The layer of rods and cones showed marked degeneration,
and frequently total disintegration - the outer segments
being more affected than the inner ones - a condition
observed in many normal retinas and due no doubt to
post-mortem change and the method of fixation (vide
Bolles Lee). Any migration of retinal pigment which
wag8 observed into the outer layers of the retina was
evidently due to a mechanical peppering of that part,
ecaused by the artificial separation of the retina.

In every instance, it coincided with a ruptured portion
of the retina. No changes were detected in the retinal
or ehéroidal blood vessels. There was no inflammatory

reaction and the choroidal and sclerotic coats were

normal.

Digcussion.
To give a truthful interpretation of results obtained

from the histological examination of any retdna, not
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obtained immediately after death, or post-operatively,
1s a matter of great difficulty. Coats sayé that any

histological study is valueless unless the following
three conditions are satisfied:-

"(1) The material must be absolutely fresh -
according to Birch-Hirschfeld post-mortem changes
begin within two hours of death.

(2) Fixation must be perfect, Zenker's Solution
being by far the best for this purpose, especially
in the intact globe.

(3) The method of cutting must be suitavle,

paraffin being greatiy interior to cececlloidin,

even with the greatest care, and the best fixed
paterial.”

He then proceceds to state that "Insistence on these pre-

requisites eliminates nearly everything that has been
written on the histology of the retina in amaurotic
family idiocy «¢eececeenot more than threc or four
cases have been recorded to which no exception can be -
taken."

‘Ag far as can be ascertained, the eyes in the
present cases were not removed till 24-30 hours after
death, and no preliminary injection had been made into
the eyeballs immediately after death. They were
fixed in formalin (the worst of all retinal fixatives,
according to Coats). Embedding and cutting were
carried out in celloidin. Although only one condition

was thus satisfied, I deemed it advisable, in view of
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the fact that Batten and Mayou had in one of their cases
of Family Cerebral Degencration (Juvenile Tay-Sachs) found

in some places such marked, changes as "complete dis-
appearance of the inner nuclear layer, ganglion cells
and‘the rods and cones”, to continue the pathological
examination. Nowhere did I find complete disappearance
of any of these layers.

In order to discuss the relationship of the retinal
histology between the Infantile and Juvenile forms of
Tay-Sacns disease and the present cases, some data must
be given.

A. tolo in Infan T Digeasge.

Although oedema of the outer molecular layer

(inter-nuclear layer) has been descrihed in some cases
of infantiie Tay-Sachs(dieease (e.g. case described by
Treacher Collins; Mohr s case referred to by Schumway
and Buchannan:; and the case illustrated in fig. 4 of
Batten & Mayou's paper), it is now agreed that the
changes are confined entirecly to a degeneration of the
ganglion cells, nerve fibre layer, optic nerves and
tracts (Sachs). In the three or four cases referred
to by Coats as satisfying his threc pre-requisites,
the authors spccifically state that there was no
oedema. In drawing conclusions, therefore, I think
it will be prudent not to lay too much stress upon the
presence or absence of oedema. While surveying the
literature upon this subject, I have made the general
observation that, in the earlier described cases,
attention was chiefly focussed upon the oedema, and in

all the more recent cases upon the ganglion ecell changes.



The former school explained the white zone round the macular

"cherry-red spot" as being due to oedema of the tissues,
while the latter find a sufficient explanation of the
fundal appearances in the degenecration and swelling of
the-ganglion cells (which normally are present in greater
numbers at the EDGE of the macula than at any other part of
the retina). Various arguments such as the presence or
absence of veliling of finer vessels by oedema, the

changing or unchanging appearance of the "cherry-rcd spot "

supporting one or other theory, cannot be discusseé here.

B. Retinal Histology in_ggvenigg Tay-Sachs Discasge.

I have only been able to find threc published accounts

of thc pathology of the retina in such cases.

It is doubtful whether thke Stock-Spielmeyer cases
should be included in the list as many points in the
clinical histories suggest a syphilitic taint. Stock and
Splelmeyer maintain that their ceses are exzmples of an
independent disease but Gifford includes them in hie list
of juvenile cases. Oatman and Clark coneider them to be
quite irregular cases. They are definitely uncertain

cages and I do not proposc to discuss them further.

I. Ichikawa (Kyotc, Japan) in a child 7 years o0ld., found a
very marked degencration, more or less coamplete, of all
the retinal layere, but with Weigert the optic nerves
stained normally as far as the chiasma. Speaking of the
relationship of the diseascs, he considers that "these
different forms of primary retinal degeneration are

probably produccd by the same cause although their
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c¢linical and aratomieal characters in certain points

appear to vary."

Il. ¥Wandlegs' Casc (pathological report made by Brooks).
Boy about 15 years old. The optic nerves were shrunken
in size and microscopicelly they were so degenerated that
practically no nerve fibres could be detected. Degener-
ation was so complete in the retina that the normal strata
were 1ndis;inguishab1e. No ganglion cells found.

Chorold normzal. No mention made of method of fixation &m.

IIT. P. E. Batten & M. S. Mayou's case (Pathological report

by Mayou).

This is an'excellent account and the method of fixation,
embedding etec., leaves nothing to be desired. It is
interesting tc note that the macular region was a situation
of most marked histological change although clinically
there was NO typical infantile Tay Sachs "cherry red spot”
at that site. In some parts the retina was normal except
for degeneraticn of the ganglion cells; in other parts
the inner maueclear layer, ganglion cells‘and rods and

cones had completely disappeared. The first stage in

the degenerative process was a ganglion cell degeneration
(exactly similar to that found in Infantile Tay Sachs).
This was followed by slight oedema of the lnternuclear
layer, and thercafter by a gradual disappearance of the
inner nuclear layer, rods and cones. The final patho-
logical esign was a migration of retinal pigment cells

into the outer layers of the retina. Coupled with
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these neural changes, fﬁére'wéé'a slight proliferation
of the retinal supporting elemvnts with their nuclei.
Batten and Mayou state that their cases show a "close
relationship” to amaurotic family idiocy (i.e. Infantile
Tay Sachs).

I have arranged in tabular form the results obtsained
from & review of the aforementioned published reports.
It will be noted from the accompanying table that ALL
the Juvenile cases show degeneration of the rods and
cones and thus differ from the infantile group.
Should this form the basis of a sharp distinection between
the two types? Although the consensus of opinion is
that the rods and cones are normal in the infantile
group, there are accounts in which they are described
as somewhat degenerate (e.g. Shumway and Buchannan's
cagse and others).

The rods and cones show up the frailty of one's
pathological technigue in a most disconcerting way and
in this respect my own results are not good. In fact,
Bolles Lee, speaking of the necessity of proper and
immediate fixation of the retina states that"after a few
AMINQEE§ a series of changes begins to take place by which
the outer segment of both rods and cones become split into
dises and finally disintegrate so as to be altogcther
unreccognisable, even if not totally destroyed."
No strong argument, therefore, can be founded upon the
econdition of the rods and cones.

The degenerative condition of the molecular layers

in the juvenile type might also form a subject of



contention. This, although not considered normal in the
infantile type, has certainly been described in some of
the cases (gigg remarks under the infantile type).
Moreover Mayou states® that in his own juvenile casec
the only histological appearance which could not be
relied upon was"the slight oedema of the inter-nuclear
layer" i.e. outer molecular layer, and hence in the table
I have questioned it.

Very few retinae of the juvenille type have been
examined and until we have more data, I think the groups

should not be segregated.

¥ yide Mayou's remarks in the discussion at the end of
Coats' paper.



D i e T Al S ol el GNP R e oS gy D DAY o T i g

. Y L D s S0 AT D S ol T~ i D s

MO
(3 it x 9na) o

0

— Dy A R ot D S A R D s D ol S S s o 4

i gy P Al S D ) T D T s D |lIlJ

BQW
e Ut x 9na) 0

~

s 2 o o e ot o e i o e o

X

s L2

o o S G T g i T s . > S o o

X

ﬂl‘ll--lu‘!lll.‘llllll.‘llllll-ll A

X

—— o — o S i~ — T — — " i S G s AP U s iy~ T S . ST il A s A e - Bl

*PTO Sueok 3

2J0J9q OIP 980N

. D o - = sy

. [BULIOU 1SOUWLB JO UOT}BJIouU30pP ON
*uoTABJIOUIBO(

B

X

0

(&)x

0

()%

o s . e o s e e
-t o g

[ s i e s ot e ots i wete o]

X

-m&%u

*gJR
g 2=4"H'N,

« "H'V,

A U A T AT A A S D AU D s Y A VD o M D s D sl T . T U D, e B O

-F-1-1-1)
LLECERE ¢

sgowvg-£v] ofrau=iul

—— - - m —

..‘b!-ill.tllcaln‘ll..lq

e ca e

. . n 2t S S T Y TV T

X

e o e D i - A D B oD g S s R D By

e e e e
(3)x

ﬁl;ll-‘alal.l ———

X

b s o ey o  n i  a  a mtg ca  |

X

e e s o D o S D o s ) o o D

- o -

530849 0fqdo uty
93uLyd 9TIITT
ang, sSo9e)s

1ng 82AJI3U

Jo uotquow ON

. i L v D s o

om-H.h o) "l om....m:

e ot e e i . A . s s v o0

nokeR ¥ usqed

e e ———————

X

=0
X

-
b—

> O D D ot T i Y S o W A A (T A s WD S BuP W s W D TV D NP R D D L D il ST TUD aly G U ekl s,

%

o - T D D P o S v o TR i v AR D . W S

unyreysrde quomdtg

hs opn e s s - o -

X

X

e o e e s s ]|

X

[ o <t 20 e o e s e s = d
i

X

(o S - g v o

TR g

- . — T e -

X

[ o o o s s s s o e

*Sah8 ST

Tllllll;l-llllll.lnl.l

gsaTpuUBiy

e S o o =

o o - - 0 o O e et O e B o wm -

X

o A P D D e s i D D

sauon % SPOY

- e w——

- o

J8OTOMU~-I3910

- o o B

- -

X

T-lan

e o s . o o s P e A o e

X

AQMwHounlh@unﬁv
J2TROSTOW J99N0

ke s D D D A D st e i S e i T

JBa7onu J2uuy

o A .

s o 00 o iy S . o ot o s >

X

s . e . e " o e

X

b A e o P A s sl s s s

X

X

e et D it i B AP T S . S s

sal L &

eon wwn o

JBTNOSTOW JBUUT

b e e > e e st > T -

sTT920 UOFT3uey

fr > ot e e W = o e

*d0h8T OJQFJ SALON

Y e l-‘.llnl.l“i.l".ll-.lalllol"lilll D B s Wt R o |8 S B e e Y D Bl S A TV B B > s WD s

*s82Aax0u otrado
JO UOT4TPuU0)

quagaed Jo 923%

MR TUOT

. " s S B D T s R WD

Pt D A U ey i D s

*288)




Ik .

Conclusions.
(1) The cases described inthis paper being the youngest in
the 1list, most closely resemble the Infantile Tay-Sachs

group., with regard to the age incidence.

(2) Histologically they also resemble it, by possessing
the typieai pathological picture of degeneration of optic
nerves, nerve fibre layer and ganglion cells (a triple

syndrome ).

(3) They present fewer additional variations to the
accepted triple syndrome than the other cases. Of these
additional irregularities, most certainly the degeneration
of rods and cones may be discounted, owing to post mortem

change and method of fixation.

(4) 1In the elder cases (i.e¢. Ichikawa and Wandless)
the retinal destruction is most complete. This may
be due {0 the patients having lived longer than in
the Infantile Group, and so allowing the final stages

of degeneration to take place.
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