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Sickle cell trait and stroke in the young adult
K. Radhakrishnan, A.K. Thacker, J.C. Maloo and M.A. El-Mangoush
Neurology Unit, Department of Medicine, Medical University, Benghazi, Libya
Summary: Two young patients with sickle cell trait (AS haemaglobinopathy) and ischaemic stroke are
reported. The stroke involved the internal carotid artery territory in one and the brainstem in the other. A
review of the literature is presented to suggest that the association of sickle cell trait and cerebral
infarction is more than coincidental. Haemoglobin electrophoresis should be undertaken routinely in
young subjects with ischaemic stroke.
Introduction

Although documented, it is still not widely appreciated that sickle cell trait, the heterozygous state
for the sickle cell gene (AS haemoglobinopathy),
can cause cerebral infarction. To the best of our
knowledge, only 12 patients are reported in English
language publications with stroke attributed to
sickle cell trait.1-8
Stroke occurs with increased frequency in the
younger age group in Afro-Asian countries9 and no
definite cause to explain this phenomenon is found
in the majority.'° People with sickle cell trait are
usually asymptomatic and confirmation of the
diagnosis requires detection of sickling and haemo-
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Babinski sign. Blood pressure was 110/70 mmHg
and the rest of the systemic examination revealed
no abnormality.
The haemoglobin was 12.5g/dl; white blood
counts, sedimentation rate, blood biochemistry,
chest X-ray, electrocardiogram and echocardiogram were normal. Serology for syphilis, L.E. cells
and antinuclear factor was negative. Sickling test
was positive. Haemoglobin electrophoresis demonstrated 36% haemoglobin S; the remainder was
haemoglobin A. Left carotid angiogram disclosed a
complete block of the supraclinoid part of the
internal carotid artery (Figure 1). She was treated
with aspirin and dipyridamole. At one month
globin electrophoresis."
This report of two young subjects with sickle cell follow-up, neurological examination revealed only
trait and stroke emphasizes the importance of mild clumsiness of right hand movements.

investigating for this association when a cerebral
infarction occurs without known risk factors.
Case reports
Case I

year old, right handed, unmarried black
female developed left hemicranial headache, followed the next day by weakness of right
arm and slurred speech. There was no history of
heart disease, abdominal pain, haematuria,
hypertension, diabetes mellitus, oral contraceptive
intake or stroke. On examination, the patient was
alert, oriented and co-operative. Speech was dysarthric with mild expressive aphasic defects. The
optic fundi and ocular movements were normal.
She had a right central facial paresis, 3/5 weakness
of the right upper limb, brisk tendon reflexes on the
right upper and lower extremities and a right
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Case 2

A 38 year old, right handed black Libyan male was
hospitalized for headache, facial asymmetry, gait
disturbance and diplopia of 2 days duration. There
was no history of heart disease, hypertension,
diabetes mellitus, smoking or drug or alcohol
abuse. Examination showed an alert patient with
intact memory and a dysarthric speech. The optic
fundi disclosed retinal haemorrhages and exudates,
and multiple neovascular tufts in and around the
optic discs. There was paralysis of abduction of
right eye ball and a right peripheral facial paralysis.
He had mild weakness of left upper and lower limbs
with increased tendon reflexes. The left fingernose test was clumsy. All modalities of sensation
were intact. The blood pressure was 130/80 mmHg.
Examination of the heart, chest and abdomen
showed no abnormality.
The haemoglobin was 14g/dl; blood counts,
biochemistry, serology for syphilis, electrocardiogram, echocardiogram and cerebrospinal fluid
examination evinced no abnormality. The sickling
test was positive; haemoglobin electrophoresis
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of the neurological deficit.
Sickle cell disease, the homozygous state for the
sickle cell gene (SS haemoglobinopathy), is an
important risk factor in the development of stroke;
most strokes occur in subjects under the age of 15
years.'2 By contrast, sickle cell trait (AS haemoglobinopathy) is considered to be a benign condition.
Several studies in large populations have suggested
that sickle cell trait does not impair survival." Of
the 12 cases where an association of stroke and
sickle cell trait has been suggested, only 9 offer
evidence of confirmation by haemoglobin electrophoresis. The details of 11 cases, including our
patients, are summarized in Table I. The age
ranged from 12-38 years, mean 24.8 years. Male to
female ratio was 2.7:1. Three of them had sinovenous thrombosis, the remainder were ascribed to
arterial occlusions. Sickling at the site of vascular
occlusion was demonstrated in autopsied cases.4'8
In 2 patients anaesthesia and hypoxia were incriminated as precipitating factors; in the rest strokes
occurred spontaneously. In our second patient and
Figure 1 Left carotid angiogram shows complete block in one of the cases reported by Reyes,8 the stroke
(arrow) of the supraclinoid portion of internal carotid involved the brain stem.
artery.
It has been traditionally held that the cerebral
at the onset

showed 38% HbS and 62% HbA. An enhanced
computed tomographic scan disclosed a small area
of decreased density involving the right side of
pons. He was treated with aspirin. His neurological
deficit resolved in the next 3 weeks.
Discussion
In the absence ofvasculitis, a source of embolism or
other risk factors for cerebrovascular disease such
as hypertension, diabetes mellitus, contraceptive
pills or smoking leaves sickle cell trait as the only
plausible explanation of ischaemic stroke in our

vessels most frequently involved in children with
sickle cell disease and neurological complications
are the small venules, capillaries and precapillary
arterioles.'3 However, angiographic studies had
disclosed in 6 out of 7 cases, partial or complete
occlusion of large cerebral vessels.14 The internal
carotid artery was involved in all 6 patients; the
supraclinoid portion, as in our first patient, being
affected in all.14 Occasionally, collateral circulation
can be a prominent feature exhibiting a Moyamoya

type appearance.14

Occular lesions associated with sickle cell trait
include retinal vein tortuosity, microaneurysms,
retinal haemorrhages and exudates, central retinal
artery occlusion and retinitis proliferans."5 The

Table I Stroke in sickle cell trait
Patient
no.

I.
2.
3.
4.

5.
6.
7.
8.
9.
10.
11.

Age
(years)

Sex

26
25
12
12
22
24
35
32
29
18
38

M
M
M
M
M
M
M
F
F
F
M

Diagnosis
? Temporo-parietal infarct
? Cerebral venous thrombosis
Sagittal sinus thrombosis
Sagittal sinus thrombosis

Bilateral cerebral infarcts
Bilateral cerebral infarcts
Right middle cerebral artery territory infarct
Bilateral cerebral infarcts
Pontine infarct, bilateral cerebral infarcts
Left internal carotid occlusion
Pontine infarct

M = male; F = female; AS = sickle cell trait.

Haemoglobin
electrophoresis
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

Reference

(1953)3
Schenk (1964)4
Dalal et al., (1974)5
Handler & Perkin (1982)6
Greenberg & Massey (1985)7
Reyes (1989)8
Ende et al.

Present

report
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young patients. Neither of them was anaemic and
neither exposed to any hypoxic episodes before or
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second patient in the present report had a proliferative retinopathy. Most of the recent reports on
sickle cell trait with stroke have not included a
detailed description of the optic fundus.6-8
The percentage of the haemoglobin S in sickle
trait cell trait can vary from 25-45%. In carriers
who have a high concentration of haemoglobin S,
the risk of sickling is not much less than in patients
with homozygous sickle cell anaemia.16 Haemoglobin electrophoresis was not routinely performed
during the Benghazi stroke study.9 This investigation was not mentioned in the evaluation of risk
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factors in a recent review which summarized most
of the studies of stroke in the young.'7
The association of sickle cell trait and stroke
seems to be more than coincidental. This complication can occur even in the absence of a potential
hypoxic episode. A high index of suspicion is
required to establish the diagnosis. The sickle cell
gene is common among some populations of
Africa, Mediterranean region, Middle East and
Asia.8'"9 Haemoglobin electrophoresis should be
undertaken routinely in young subjects with stroke.
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