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STROKES IN YOUNG PEOPLE: EXPERIENCE IN A BANTU HOSPITAL*
J. E. Cos ElT, B.Se., M.D. (RAND), M.R.C.P. (Lo D.), Edendale Hospital, Pietermaritzburg

In the course of a survey of neurological di orders among
Bantu patients at Edendale Hospital] the most common
variety of neurological disease was found to be that which
presented as a stroke. For these purposes a stroke is re­
garded as a neurological condition of sudden onset, pre­
sumably due to vascular disease, and resulting in hemi­
plegia or other severe loss of function. Such diseases
accounted for 33% of all neurological cases admitted to
hospital. It was found that a significant proportion of
such patients were less than middle-aged, and in some the
stroke could not be explained. This article presents
further observations on strokes in young people.

MATERIAL

The patients were Bantu between 8 and 40 years of age.
Younger patients are admitted to the paediatric wards and
fall outside the scope of this survey. The upper limit of
40 years is an arbitrary one. The material is divided into
3 groups. The first is a more detailed analysis of the
consecutively admitted patients presented in the original
survey. The second and third groups of patients are rugWy
selected from subsequent admissions to illustrate unusual
causes of stroke, or cases of unexplained stroke, re­
spectively.

Analysis of Consecutively Admitted Cases
The original survey' included 1,302 cases of neurologi­

cal disease admitted consecutively during a period of 45
months. Of these, 101 were patients of 40 years or less
who had suffered strokes. In these cases the diagnosis
usually depended on the presence of some associated
cardiovascular disease. In a few cases no such disease
was present and no cause of the stroke could be found.
Table I lists the diagnoses in these cases. The list is un­
remarkable in that it illustrates the usual causes of stroke
in young people, but it does emphasize the high incidence
of hypertension, rheumatic heart disease, bacterial endo­
carditis and syphilis in this community.

Unusual Causes of Stroke
Following the conclusion of the above survey, attention

'Date received: 2 August 1968.

has been devoted to cases of stroke in young people and
their causes. During a period of 5 year some unusual
causes have been discovered. The following have been
selected for more detailed de cription.

TABLE I. CAUSES OF STROKE IN 101 CONSECUTIVELY ADMITTED
PATl:E TS

No. of
Diagnosis cases

Cerebral haemorrhage or arterial occlusion associated
with hypertension 30

Cerebral embolism associated with heart disea e:
Rheumatic and/or bacterial endocarditis 23
Cardiomyopathy 3
Pulmonary arteriovenous malformation I
Mediastinal granuloma with cardiac involvement I

Subarachnoid haemorrhage 13
Syphilis 6
Blood disorders:

Leukaemia 3
Secondary polycythaemia I
Thrombocytopenic purpura I

Cerebral angiomatous malformation 3
Following previous head injury 2
Subdural haematoma 2
Associated with tuberculous cervical adenitis I
Sagiital sinus thrombosis I
Cause undetermined: no predisposing factor discovered IO

Total 101

Post-traumatic strokes. This group includes 5 patients
in whom a stroke developed an appreciable period after
injury to the head or neck, and in whom no other cause
could be found. The fact that the patients were referred
and admitted to the medical unit rather than the surgical
unit is evidence of the fact that, in the first instance, the
trauma was considered to be too remote to be responsible
for the neurological disease. In 3 cases internal carotid
artery occlusion was shown on angiography. In one there
was occlusion of the middle cerebral artery, and in the
remaining case there was no major vessel occlusion
though the circumstances suggested association with the
previous trauma, and other causes were excluded. In 4
cases the trauma was sustained in the course of assaults

TABLE n. DELAYED POST-TRAUMATIC STROKES

Sex Age Nature of injury Period Main clinical Angiogram Result
features

M 28 Assault: depressed fracture L 5 months Aphasia, apraxia Left ICO Permanent aphasia,
parietal bone R hand, mild R epilepsy

hemiparesis
M 32 Fall onto head: injury to vertex and 3 weeks L hemiparesis Occlusion R mid- Improved

R parietal region die cerebral artery
M 27 Assault: hit on face and neck I week R hemiplegia, R Left ICO Improved, residual

sensory deficit hemiparesis
M 25 Assault on 2 occasions: old depress- ? I day Stupor, L hemi- Right !CO Permanent hemi-

ed fracture L parietal region: hit plegia, R pupil plegia, epilepsy
on head and poked in R eye on fixed
day before admission

M 30 Assault: depressed fracture L ? several Recent R herni- o major vessel Improved: residual
frontoparietal region years ~fore years paresis, R occlusion on either hemiparesis

sensory deficit side

ICO = internal carotid artery occlusion.

6
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or fights, a common source of injury in young men of
this community. The principal features of these cases are
summarized in Table H.

Internal carotid occlusion resulting from injury to the
head, neck or pharynx is a well-documented though un­
usual cause of stroke. Humphrey and Newton' reviewed
107 cases of such occlusion in patients under 40 years
and added 17 cases of their own. Of the precipitating fac­
tors, trauma was the most common and was responsible in
24 cases among the whole series of 124. In most cases the
occlusion developed within 24 hours of the injury, though
the delay may be considerable. In one of Humphrey and
Newton's cases 4 years elapsed between the trauma and
the development of neurological symptoms. In the 6 cases
of post-traumatic internal carotid occlusion reported by
Sedzimir3 the latent period was between a few hours and 7
days.

In such cases it is likely that the trauma results in
intimal damage of the internal carotid artery with subse­
quent thrombosis, either at the base of the skull or in its
cervical course. This thrombus may detach and form an
embolism, producing occlusion of a cerebral artery. In
our case this seems the likely origin of the middle cere­
bral artery occlusion. Sedzimir3 postulates that the internal
carotid artery is subjected to undue shearing stress in the
region of the cavernous sinus and that this leads to intimal
damage with thrombosis and retrograde spread to the
cervical portion of the vessel.

Strokes associated with cerebral metastases. Sudden
neurological deficit may result from metastatic malignant
tumours in the brain. The primary tumour may not have
produced disability. The following patients illustrate this
clearly:

A woman aged 35 years was admitted in coma. She had
suffered from abdominal pain for one month. On the
day before admission she had developed headache, and
during the night she had become comatose. There was a
right hemiplegia with exaggerated tendon reflexes and
ankle clonus on that side, and conjugate deviation of the
eyes to the left.

The liver was enlarged to within 1 cm. of the umbili­
cus. It was nodular and very firm. The cerebrospinal fluid
was normal. X-rays of the chest and skull showed no
abnormality.

The patient died on the third day after admission.
Necropsy showed a primary carcinoma of the liver with
extensive intrahepatic metastases. Section of the brain
showed a secondary tumour, about 1·5 cm. in diameter,
in the region of the internal capsule and caudate nucleus
on the left side. There were oedema and fresh haemor­
rhage round the tumour in the substance of the brain. No
other metastases were found.

Primary carcinoma of the liver is one of the most
common malignant diseases among the Bantu. Distant
metastases are unusual. When these occur they are
usually in the lungs. Cerebral metastases are rare.

A 29-year-old woman was able to give little history on
admission to hospital. She had apparently been ill for
about a week with headache and the rapid development
of a left hemiplegia. She was drowsy and had bilateral

papilloedema. There was a partial third nerve palsy on the
left side, and she had bilateral facial weakness.

Carotid angiography showed features of an expanding
lesion in the right parietal region. At craniotomy the
brain was under tension, and needling yielded blood and
necrotic material, thought to be tumour tissue. Despite
decompression the patient died the following day.

Necropsy showed a secondary tumour, the size of a
golf-ball, in the substance of the right parietal lobe. There
was haemorrhage into and round the tumour, as well as
multiple small haemorrhages in the pons. A large secon­
dary deposit was also present in the upper lobe of the left
lung. What was thought to be a small primary tumour was
found in the uterus. Histology showed that the secondary
tumours in the brain and lung were metastases from a
chorionepithelioma. The rapid deterioration in the
patient's condition was presumably the result of haemorr­
hage into and round the cerebral tumour and mto the
pons.

Cerebral embolism associaTed WiTh cardiomyopathy.
Cardiomyopathy is one of the most common varieties of
heart disease in this Bantu population"" This condition is
often associated with the formation of a mural thrombus
in one or both ventricles and with embolism, most com­
monly in the lungs, spleen and kidneys. Cases of cerebral
embolism occurring in these circumstances have been
described.' The following is a further example of this
cause of a stroke:

A woman of 28 years was admitted to hospital 3 times
in 7 months. On each occasion she was in congestive
cardiac failure which was diagnosed as being due to
cardiomyopathy. Her blood pressure was normal and
there was no evidence of valvular disease or bacterIal
endocarditis.

Her second admission to hospital was necessitated by
the sudden development of aphasia and right hemi­
paresis. X-ray of the chest showed diffuse cardiac en­
largement with pulmonary congestion. An ~CG showe.d
Iow voltage and T-wave flattening or inverSIOn which IS

the common pattern in cardiomyopathy. She was treated
with anticoagulants and physiotherapy. The hemiparesis
improved to the extent that she was able to wa~k, but
when she was discharged after 5 weeks dysphaSia was
still present.

On her third admission, 2 months later, she complained
of a sudden increase in breathlessness a few days
previously. This was associated with precordial chest pain.
She was again in congestive cardiac failure. There had
been a very striking change in her ECG since the second
admission. This showed the development of deep Q waves
and elevated ST segments in the anterior chest leads (V2 ­
V5), an appearance of anterior myocardial infarction.

She was ultimately discharged from hospital, again on
treatment. but she has not returned during the subsequent
4 years. -It is presumed that she has died of her heart
disease, the prognosis of which was obviously poor. Th~re
is little doubt that this patient suffered from cardIO­
myopathy, and that the stroke and the myocardial infarc­
tion were the results of embolism to the cerebral and
coronary arteries respectively.
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Occasionally, at postmortem examination. it has been
noticed that antemortem intracardiac mural thrombu i
present in cases in which there had never been clinical
indication of heart disease, and where the patient had
died of some' other cause such as pneumonia or nephriti .
It is thus conceivable that a person with subclinical
cardiomyopathy may suffer from emboli m, cerebral or
otherwise, when there is not yet clinical evidence of heart
disease. A case illustrating this possibility has been re­
ported: Such events might account for a few of our
cases of unexplained stroke in young people.

Systemic lupus erythematosus. Two published series of
trokes in young adults'·' each include one case of sys­

temic lupus erythematosus. The present series also con­
tains one case, which is of interest because the stroke wa
the first manifestation of the systemic disease, which.
over the ensuing years, displayed many classical feature
of the condition.

A 20-year-old girl was first admitted to hospital in
July 1962, following the sudden onset of right hemi­
plegia. There was no appreciable sensory deficit. Physical
examination yielded no clues as to the cause of the
hemiplegia. The CSF and a left carotid angiogram were
normal. A persistently elevated sedimentation rate,
moderate albuminuria and a serum globulin level of
5·2 G /100 m!. aroused the suspicion of systemic disease. A
search for LE cells, however, proved fruitless.

While she was in hospital she developed deep-vein
thrombosis in the right leg, a rather unusual complication
in a young Bantu girl. This was treated with anticoagu­
lants. Her hemiplegia improved and she was discharged,
walking, after 7 weeks in hospital.

Her second admission was in October 1962, when she
presented with the features of nephrotic syndrome with
oedema, heavy albuminuria, a serum cholesterol level of
413 mg./100 ml. and a serum albumin level of 0·9 G/
100 mL An intravenous pyelogram was normal. Repeated
examinations for LE cells were again negative. She was
nevertheless treated with betamethasone, with improve­
ment in the oedema and albuminuria.

Despite advice to attend regularly for observation and
outpatient treatment she defaulted, and her third ad­
mission in December 1962 was occasioned by the develop­
ment of right lower lobe pneumonia. This failed to re­
spond to penicillin, but improved with tetracycline and
resumption of betamethasone. Again LE cells were not
revealed by examination of the peripheral blood.

Thereafter she remained comparatively well, on inter­
mittent corticosteroid treatment, for almost 2 years. ]n
December 1964 she was admitted for the fourth time,
again with respiratory symptoms. X-rays showed patchy
consolidation in both lungs, and pleural reaction at the
left base. One of several slightly enlarged cervical lymph
nodes was biopsied, but this showed only features of
chronic non-specific lymphadenitis. LE cells were not
found. The bone marrow was normal.

Features of the nephrotic syndrome persisted. Serum
protein electrophoresis showed the albumin fraction to
be markedly reduced, and the gammaglobulin to be ele­
vated. Renal biopsy at this stage showed feature 'con-

i tent with the r nal hange of y temic lupu erythe­
matosu '.

Treatment with corti 0 teroid wa continued, though
intermittently due to the patient's irregular attendance. She
has since been admitted 3 times: in ] une 1965 with poly­
arthriti ; in December 1965 with recurrence of pneumo­
nitis; and in September 1966 with anaemia which had the
features of microangiopathic haemolytic anaemia. A far
as is known he remains in rea onable health.

This young woman, who e illne s began with a troke.
subsequently developed feature of ystemic di ea e which
have nece itated 7 admi ions to ho pital. Though LE
cells were ne er found, the diagno i wa proved by
renal biop y.

Internal carorid occlusion associated wirh subarachnoid
haemorrhage. The as ociation of rupture of an intra­
cranial aneury m with internal carotid occlusion has been
reported occasionally. The following ca e illustrates the
mechanism by which thi might occur:

A man of 30 year was admitted a few hours after
sudden, but temporary, 10 s of con ciou ness. On re­
covering consciousness he was dull and disorientated, with
neck stiffness, but without igns of focal neurological d.i-
ease. There wa a haemorrhage adjacent to the macula

in the right fundu. His blood pre sure was normal.
Lumbar puncture yielded uniformly blood- tained CSF.

On the 6th day in hospital there wa deterioration in
his condition. He developed weaknes on the right side
of the body and appeared to have sen ory dysphasia. Thi
evolved to a total right hemiplegia with ensory loss on
the right ideo Carotid angiography showed occlu ion of
the left internal carotid artery, commencing about 2 cm.
below its entry into the kull. The patient's condition
deteriorated further and he died on the 10th day of hi
illness.

Necropsy confirmed the pre ence of an extensive sub­
arachnoid haemorrhage. An aneurysm had ruptured at the
origin of the anterior and middle cerebral arteries. Retro­
grade dissection of the internal carotid artery had oc­
curred from this ite. The occlusion of the artery wa
due to the di section continuing downwards into the caro­
tid canal, the extravasated blood causing compre sion of
the lumen of the internal carotid artery.

One of the cases of internal carotid occlusion in young
adults reported by Humphrey and ewton' occurred in
association with spontaneous subarachnoid haemorrhage,
but the preci e mechanism was not revealed. Sedzimir'
mention 2 personal cases of occlu ion a ociated with
ruptured intracranial aneury m. Brice and Crompton' have
reported the occurrence of pontaneous dissecting
aneurysms of the cervical internal carotid artery in young
people. In each of 3 case reported the patient developed
hemiplegia and had unequivocal angiographic evidence of
internal carotid ocelu ion or tenosis, and the dis ection
was shown at necropsy. Atheroma wa not present at the
sites of dis ection, which commenced in area of cy tic
degeneration in the media.

In the above case it appear that the mechani m of
ocelu ion wa imilar, except that the di ection began at
the site of a ruptured aneury m and pread in retrograde
fa hion down the internal carotid artery.
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Internal carotid occlusion associated with syphilis.
Cerebral vascular occlusion accounted for 29% of cases
of neurosyphilis in the original series.' This diagnosis was
usually based on the association of clinical features of cere­
bral vascular occlusion with a significantly positive blood
or CSF Wassermann reaction in the absence of other
causes. Angiography was not done in all cases when this
association was present. but this investigation has some­
times shown occlusion of anterior or middle cerebral
arteries in such cases. In 3 patients the clinical picture of
posterior interior cerebellar artery occlusion was attri­
butable to syphilis on the same grounds. The following
case is one in which internal carotid occlusion was attri­
buted to syphilis:

A 40-year-old man was admitted with a history of
headache for one month, followed by giddiness and sud­
den collapse on the day of admission. There was left
hemiparesis with maximal paralysis of the arm, and he had
no clear sensory deficit. The heart and blood pressure were
norma!. No bruits were heard in the head or neck.

The CSF was normal apart from a protein content of
47 mg.jlOD ml. and a slight increase in globulin. The
blood Wassermann reaction was strongly positive. In the
CSF the VDRL test was positive, but the Wassermann
reaction was anticomplementary. On angiography the
patient was shown to have occlusion of the pericallosal
artery, and the posterior parietal and angular eranches
of the middle cerebral artery on the right side. The left
internal carotid artery was totally occluded 1 cm. beyond
its origin, and the left anterior cerebral artery was ob­
served to fill from the right side.

The patient was given a course of penicillin and
physiotherapy. He was discharged from hospital, able to
walk but with residual weakness of the left arm, after 5
weeks in hospital.

In the absence of any other cause of the hemiplegia
there is little doubt that this was the result of vascular
syphilis. Of interest also is the observation that the hemi­
plegia .occurred on the same side as the totally occluded
internal carotid artery. The paralysis was presumably the
result of the observed occlusion of smaller intracranial
branches on the opposite side, combined with a generally
reduced cerebral blood flow.

Suppurative encephalitis. Cerebral infections are not
usually associated with sudden onset, but the following
cases illustrate the possibility of this occurring:

A man of 30 years was admitted on the 8th day of his
illness which had begun, suddenly and unheralded, with
an epileptic fit. Thereafter he had right hemiplegia and
sensory loss on the right side. At the time of his ad­
mission he was fully conscious and the fundi were
normal.

The CSF contained 22 polymorphs and 10 lymphocytes
per cU.mm. with a protein content of 150 mg.j1OD m!.
and sugar of 80 mg.j1OD m!. No organisms were identi­
fied. Brain abscess was suspected and penicillin treatment
started on the day of admission. Carotid angiography
showed shift of the left anterior cerebral artery to the
right. Craniotomy was performed but the only abnor­
mality found was that the brain was under tension.
Needle exploration of the brain yielded no pus.

Treatment with penicillin, and subsequently tetra­
cycline, was continued, but the patient's condition deteri­
orated and he died on the 15th day of his illness.
Necropsy showed the major part of the left hemisphere
to be softened and inflamed. No loculated abscess was
found. The lungs showed purulent bronchitis and mild
bronchiectasis. Histology of the brain showed intense
polymorphonuclear leucocyte infiltration and features of
acute suppurative encephalitis.

This patient's illness began suddenly with an epileptic
fit and the development of hemiplegia. This, presumably,
was the result of a septic cerebral embolism from an
area of pulmonary suppuration. His final rapid decline
was probably the result of spread of inflammation
throughout most of one hemisphere. The abscess had
not loculated and was not amenable to drainage, even
after 15 days' illness. It is possible that antibiotic treat­
ment retarded the suppurative process.

A somewhat similar case was that of another 30-year­
old man who was admitted to hospital about 8 hours
after the sudden onset of his illness. This had begun
with headache and vomiting which were followed shortly
by epileptic fits. On admission he was stuporous and there
was hemiplegia on the left side with loss of appreciation
of pinprick on the same side. The ocular fundi were
normaL Blood pressure, heart and lungs were normal. He
was pyrexial (104OF).

The peripheral blood showed neutrophil leucocytosis.
His blood sugar level was 122 mg./lOO m!. The CSF
contained 10 polymorphs and 12 Iymphocytes per cu.
mm. The protein was 43 mg.j100 ml. and the CSF sugar
95 mg./lOO m!. It was thought likely that he had a brain
abscess, but he died shortly afterwards.

Necropsy showed a round, vascular, friable mass,
about 3 cm. in diameter, in the region of the thalamus
and internal capsule on the right side. Macroscopically
this resembled a vascular tumour. Histology, however,
showed no sign of tumour but showed intense congestion,
small haemorrhages and aggregations of polymorpho­
nuclear leucocytes. The heart and lungs were normal.
This man's illness was apparently due to acute suppura­
tive encephalitis, in this case focal, though the source
of the infection was not discovered.

Cerebral embolism associated with infect;on in the
neck. A 12-year-old girl was referred from a country
hospital with a history of sudden development of fits and
left hemiplegia. The hemiplegia was total on admission,
but sensory loss was slight on the left side. She was
pyrexial and there was pain on movement of the neck in
all directions. This appeared to be due to enlarged, tender
lymph nodes on both sides of the neck. There was mild
pharyngitis but no obvious source of the lymphadenitis.
The heart was normal. A blood count showed poly­
morphonuclear leucocytosis. The CSF and X-rays of the
chest and skull were normal. Other investigations did not
reveal a further cause of the pyrexia.

On treatment with penicillin the pyrexia subsided and
the lymph-node enlargement disappeared within 10 days.
The hemiplegia improved rapidly with physiotherapy and
when she was discharged after 4 weeks she had re­
covered completely. No further fits occurred.
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This case corresponds closely with the de cription of
'acute hemiplegia in childhood' by Bickerstaff." He pre­
sented evidence in support of his belief that mo t of
these cases are the result of infections in the neck with
carotid arteritis, mtimal damage, thrombosis and cerebral
embolism from this source. This appears to be a reason­
able explanation for such cases, whose alternative patho­
genesis he discussed in detail. That t!lis syndrome is not
confined to children is shown by other cases described by
Bickerstatf'· and Garland and Pearce." A similar mechan­
ism is responsible for the neurological lesions which fol­
low injuries in the region of the soft palate and pharynx.
The original series of consecutively admitted cases in­
cludes one case of hemiplegia in association with tuber­
culous cervical adenitis, possibly with a similar relation­
ship.

nexplained Strokes
There were 2 Bantu patient aged between 10 and 40

year, in whom investigations did not reveal the preci e
cause of the stroke. These patient were admitted during
a 5-year period ubsequent to the conclu ion of the ori­
ginal consecutive erie (Table 1). Thi group include the
majority of young people with unexplained troke
admitted during thi period though it is po ible that a
few patients in this category have been omitted. The
investigations included physical examination, X-ray of
chest and skull, blood count, lumbar puncture and CSF
examination, blood and SF Wassermann reactions, ECG,
and carotid angiography in 22 patients. Of the 6 patient
in whom angiography wa not done (Table Hr), 4 refu ed
the investigation.

TABLE Ill. U EXPLAINED STROKES: ANGIOGRAM OMITTED

Sex Age Clinical features Other findings Angiogram Result
(reason for omission)

M 26 Sudden onset L hemiplegia; disorientation; slight Axillary tuber- Refused Improved after 4 week
sensory loss on left culous adenitis,

CSF normal
M 33 Sudden onset L hemiparesis; sensory deficit on left CSF protein Refused Improved in 2 week

74 mg./1 ()() ml.
F 24 Sudden onset L hemiparesis; sensory deficit on left 14 weeks pregnant, Pregnancy, rapid Almost normal in

CSF normal improvement 9 days
F 17 L hemiparesis; retention of urine Followed attack Refused Improved after 8 week

of salpingitis
M 15 Abnormal behaviour; R hemiparesis and il Refused o improvement in

anaesthesia; R homonymous hemianopia 3 weeks
M 26 Sudden onset of loss of consciousness, paralysis 'il Carotid angiogram Improved after 3 week

ofconjugate deviation to R; R L.M. . 7th nerve unlikely to reveal residual facial
palsy cause of pontine weakness

lesion

TABLE IV. UNEXPLAINED STROKES WITH ANGtOGRAPHIC ABNORMALITY

Sex Age Clinical features Other findings Carotid angiogram Result

M 31 Onset over 3 weeks of L hemiparesis, mainly face il Attenuation of right SLight improvement in
and arm ICA and right MCA. 4 week

ACA not filled
F 10 Sudden loss of consciousness; R hemiparesis; il Occlusion of left Slight improvement in

aphasia MCA and ACA at 4 weeks
origin

M 38 Sudden onset R hemiplegia Nil Occlusion of left Improved after 4 week
MCA

M 26 Total aphasia; L hemiplegia Old scalp scars, Bilateral ICO at level Unimproved after 6
CSF protein of anterior clinoid week
88 mg'/IOO ml. processes. Col-

lateral filling
through ophthalmic
arteries

M 30 Mental disturbance followed by development of 'il Right ICO 2 cm. Taken home unim-
L hemiplegia beyond origin proved after 2

weeks
M 36 Onset of L hemiplegia over 3 days il Occlu ion right Improved after 5 week

MCA at origin
M 36 Sudden onset of convulsions followed by aphasia, il Left ICO just above Little improvement

R hemiplegia and sensory deficit origin of posterior after 3 months
communicating
artery

M 32 Sudden onset of unconsciousness; L hemiplegia il Right lCO ju t above Endarterectomy;
and anaesthesia origin little improvement

after 10 weeks
M 21 Sudden onset of giddiness and L hemiplegia 12 %eo inophilia Occlusion right Improved after 4 week

MCA 0'5 cm. from
origin

ICA = internal carotid artery; MCA = middle cerebra' artery; ACA = anterior cerebral artery.
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TABLE V. UNEXPLAJNED STROKES WITH NORMAL CAROTID ANGIOGRAMS

26 April 1969

Sex Age Clinical features Other findings Carotid angiogram Result
M 22 L-sided fits followed by L hemiparesis affecting face 20 %eosinophilia Rnonnal Improved after 3 weeks

and arm maximally. No sensory loss (of 7,000)
M 40 Sudden onset L hemiparesis. No sensory loss CSF protein Bilateral normal Improved after 2 weeks

52 mg./lOO ml.
M 8 Sudden loss of consciousness; L hemiplegia; L 3rd Nil Bilateral normal, Slightly improved

nerve paralysis; slight anaesthesia on left ventriculogram after 12 weeks
normal

M 35 Sudden onset L hemiparesis; sensory deficit L side ECG: T-wave Bilateral normal Improved after 7 weeks
inversion in
lateral chest leads

M 40 R hemiparesis, mainly face and hand; R il Bilateral normal Improved after 3 weeks
anaesthesia

F 33 R hemiparesis; R anaesthesia Nil Bilateral normal Unimproved after
3 weeks

M 35 Onset over 3 days; R hemiparesis affecting leg il Bilateral normal Improved after 3 weeks
maximally ; R anaesthesia

M 33 Convulsions followed by L hemiplegia and Nil Bilateral normal Improved after 3 weeks
anaesthesia

M 34 Sudden loss of consciousness followed by dys- Nil L normal Improved after 4 weeks
phasia and R hemiplegia. No sensory loss

M 40 Sudden onset R hemiplegia and motor aphasia. CSF protein Bilateral nonnal Slightly improved
Sensation normal 47 mg./lOO ml. after 4 weeks

M 30 Sudden onset of fits with R hemiparesis and Nil Bilateral normal Improved after 2 weeks
dysphasia

F 32 Sudden onset R hemiplegia and aphasia. Sensation il Bilateral normal Slightly improved
normal after 4 weeks

F 28 Sudden onset stupor and R hemiplegia; R sensory Nil Bilateral normal Recovered in 4 weeks
deficit

In 9 patients (Table IV) angiography showed occlu­
sion of a major intracranial or extracranial artery.
Though the anatomical defect was demonstrated, the
pathological cause of the occlusion was not discovered.
Investigations failed to reveal any of the usual pre­
disposing factors.

In the remaining 13 patients (Table V) carotid angio­
graphy showed no occlusion of major vessels. It must be
assumed, on clinical grounds, that these patients suffered
from occlusion of some smaller vessels such as the per­
forating branches of the middle cerebral artery, or the
superficial branches of the middle or anterior cerebral
arteries. In these cases, also, none of the usual predis­
posing causes of vascular disease was present. Their
pathogenesis remains obscure.

None of this group of 28 patients is known to have
died, so necropsy material has not been available.

DISCUSSION

The first group of cases (Table I) illustrates causes of
stroke in young people. The most common-namely,
hypertension, embolism associated with heart disease,
subarachnoid haemorrhage and syphilis-figure am(Jng
the usual causes of stroke in young people in any race or
community. The high incidence in association with hyper­
tension and rheumatic heart disease reflects the frequency
of these conditions in this Bantu population.

The second group of cases, which have been selected
to illustrate unusual causes of stroke, includes causes
which are usually sought when common aetiological fac­
tors have been excluded. Injuries to the head and neck, as
a cause of delayed vascular occlusion and stroke, de­
serve emphasis. A further interesting, though rare, variety
of stroke is that which is presumably due to embolism in
cases of cardiomyopathy.

Of particular importance is the group of 28 young
patients in whom no fundamental cause of a stroke could
be discovered. Whether or not angiographic evidence of
vascular occlusion was found, it is likely, on clinical
grounds, that these strokes were all vascular in origin.
Our figures indicate that about 10% of strokes in young
people are not explained by fairly complete investigation.
Most cases in this group are presumably the result of
arterial thrombosis and cerebral infarction. This finding
is of particular interest in comparison with the low
incidence of coronary thrombosis and myocardial in­
farction in this community. During a survey of 1,000
consecutive Bantu cardiac admissions over a period of
almost 2 years' there were 2 patients under 40 years old
with myocardial infarction. One of these infarctions may
have been embolic in origin. This observation of the rari­
ty of coronary artery disease in the Bantu concurs with
the experience of many others:,"·15 Among Indians, on
the other hand, the opposite pattern of vascular disease
is found. Coronary thrombosis is common' whereas, in
our experience, unexplained strokes in young people are
rare.

The reason for this discrepancy, more obvious with
increasing age, between the relative incidence of coronary
and cerebral vascular disease in the Bantu is unknown.
It strongly suggests that these conditions have different
causes. While atherosclerosis might be responsible for
strokes in young hypertensive patients and our older
patients, there is not good reason to blame atheroma for
these unexplained strokes in young people. Our experience
of necropsy material is that, while atherosclerosis occurs
in the Bantu, its severity and extent in all vessels is con­
siderably less than occurs in Whites and Indians of com­
parable age. The findings of WainwrighC6 and Sacks"
regarding aortic and coronary atheroma support this im­
pression.
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No detailed study of the relative incidence of athero­
sclerosis in cerebral vessels among different race ha been
published. We have no reason to believe that the racial
variations are much different from those found in the case
of aortic and coronary atherosclerosis. Wainwright" has
found that 'plaque formation becomes significant in the
cerebral vessels in the 4th decade in hypertensive Mrican
males, and in the 5th decade in hypertensive African
females. The incidence remains low in non-hypertensi e
of both sexes.'

It is thus likely that hypertension contributes to the
high incidence of cerebral vascular disease in middle-aged
and elderly Bantu. Hypertension was definitely excluded
in all our cases of unexplained stroke in young people. It
is unlikely that these strokes can be attributed to
atherosclerosis.

Even in Whites the tendency to attribute unexplained
strokes in young people to atheroma might be questioned.
Adams and Grahams have reported 12 cases of fatal cere­
bral infarction in young or middle-aged people in whom
no significant atheroma was found at necropsy. In 4 cases
definite predisposing factors were present, but in the
remainder the exact pathogenesis was unexplained. In the
series of 107 cases of internal carotid occlusion in young
adults reviewed by Humphrey and Newton' no predis­
posing factors were found in 60. In these, as in our
cases, it is likely that factors other than atherosclerosis
are culpable.

One of our cases occurred during pregnancy; but there
were no cases of 'puerperal hemiplegia', which condition
has been the subject of some speculation. Puerperal
women are more susceptible to unexplained strokes than
others in the same age-group. These cases were previously
regarded as having cerebral venous thrombosis, but this
is a less probable explanation than arterial thrombosis.
Adams and Grahams consider that venous thrombosis is
not the usual cause of non-haemorrhagic hemiplegia
occurring in the puerperium. The role of venous throm­
bosis appears to have been over-emphasized in both
puerperal and infantile hemiplegia.

Our cases are also of interest in the light of suspicion
being cast on oral contraceptive drugs as a cause of

BOEKBESPREKINGS

URINARY TRACT INFECTION

Urinary Tract Infection. Proceedings of the 1st ational
Symposium held in London, April 1968. Ed. by F. O'Grady,
M.D., M.Sc., M.C. Path. and W. Brumfi tt, M.D., Ph.D.,
M.R.C.P., M.C. Path. Pp. xi + 244. R5.25. London and
Cape Town: Oxford University Press. 1968.

For some years now there has been a tremendous interest in
urinary infections and in this book we have an up-to-date
opinion of the leading British workers in this field. The authors
are of such an international calibre that this book represents
worth-while reading. Of particular value is the summary at the
end of each chapter. For those of us who have been fortunate
enough to be in on these investigations, this boo~ is ~ use~1
resume. For those who wish to become up-to-date III thiS faSCI­
nating field of knowledge, the book is extremely useful.

P.J.M.R.

erebral va war le ion. one of ur patient had u ed
the e drug. Stroke in young people who have not taken
the e hormone are thu not very rare, even among the
Bantu who are not u ually prone to a cular thrombosis.

UMMARY

This paper records experience of troke among young BanlU
patienls, between 8 and 40 year old. The cau es of tro~e
among 101 consecutive ca es are analy ed: common prediS­
posing conditions ll.re hypertension and rheumatic heart
disease. Some cases of slroke with unusual causes are de ribed
in detail: among these are everal cases of delayed arterial
occlu ion following injurie to the head or neck. A group of
28 young patient in whom no predi posing cau e of troke
could be found on investigation i also described. In 9 of the e.
angiography revealed occlusion of major intracranial or
extracranial arteries. Tn 13 angiography wa normal. The
pathogenesis in both groups is obscure.

Cerebral infarction consequent on occlusive arterial di ease
is relatively common among the Bantu, among whom coronary
occlusion is rare. This discrepancy uggest that the auses of
cerebral vascular di ease in this racial group are different from
those responsible for coronary thrombo i .

I should like to thank Drs D. Pudifin and E. Raine for
drawing my attention to certain patients under their care:
Drs J. Colenbrander and G. C. Borggreve for the radiological
investigations; and Dr T. M. Adnams, Medical Superintendent,
for permission to publish.
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BOOK REVIEWS

10 '1Z1 G RADIATIO

Lale Somalic Eflecls of Ionizing Radialioll. By . D. van
Cleave. Pp. vii + 310. $3.00. Tennessee: U.S. Atomic Energy
Commission. 1968. Obtainable from the nited State
Department of Commerce, Springfield, irginia.

In our present age of atomic development and deep space
travel, there exists an urgent need for more information about
the late somatic effect of ionizing radiations. The author
approached this problem in a very ystematic, oncise and
scientific manner. Dividing hi book into 3 main part and
using highly selective and comprehensive literature, he definitely
succeeded in his attempt to increa e the information on this
difficult and complex problem.

He admits that 'much more work is required in thi area',
but I feel that he has made an excellent tart.

.L.J.




