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SYNOPSIS An 18 year old male with documented sickle cell disease was admitted to the hospital for
the final time in coma. Cerebral angiography revealed multiple stenotic lesions of the large cerebral
vessels. The pathology of this large vessel involvement is demonstrated and the potential contribution
of large as opposed to small cerebral vessel disease in the neurological manifestations of sickle cell
anaemia is discussed.

tion which culminated in a residual right hemiparesis
and nonfluent aphasia. He had no further neurological deficits until the night of admission when he
was found in deep coma with episodic spontaneous
decerebrate posturing. A right carotid angiogram,
after partial exchange transfusion, showed a 4 to 5 mm
shift of the midline structures from right to left and a
moderately dilated right lateral ventricle. There was
marked stenosis of the anterior and middle cerebral
arteries just distal to their origin with retrograde
filling of several frontal branches of the middle cerebral artery. The lenticulostriate vessels were enlarged
and tortuous with telangiectasia. Collateral vessels
from the posterior cerebral artery filled right anterior
and middle cerebral artery branches in a retrograde
fashion.
A left carotid angiogram revealed complete occlusion of the left internal carotid artery immediately
distal to the origin of the ophthalmic artery. There
was faint visualisation of the left anterior cerebral
artery and a frontal branch of the left middle cerebral
artery through ophthalmic and meningeal collaterals
(Fig. 1). Death occurred on the sixth hospital day.
Necropsy revealed the brain to be soft and friable,
consistent with autolysis seen in patients with prolonged respirator dependence. There were no large
areas of infarction. However microinfarcts were
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scattered throughout both cerebral hemispheres. A
This was the final hospital admission for an 18 year massive intracerebral haemorrhage in the left hemiold male with homozygous haemoglobin S disease. sphere had ruptured into the left lateral ventricle. No
Between age 8 and 13 years he experienced four aneurysms were identified. The smaller cerebral
separate episodes of acute left hemispheral dysfunc- vessels showed engorgement with sickled erythrocytes and an occasional capillary was hyalinised. An
endarteritic process totally occluded the lumen of the
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The association between sickle cell anaemia and acute
neurological deficits was first recorded in 1923 with a
report of convulsions, rigidity, and hemiplegia in a
5 year old boy with sickle cell disease (Sydenstriker
et al., 1923). Since that time, numerous attempts have
been made to define the relationship between
vascular insults in the central nervous system and
sickle cell anaemia. The pathogenesis is believed to
involve in vivo sickling as the initial insult. This leads
to increased blood viscosity, stasis, hypoxia, thrombosis, and infarction causing damage in the lung,
liver, spleen, eye, and other organs (Armaly, 1974;
Bromberg, 1974; Konotey-Shuler, 1974). The widespread concept of small vessel intracerebral disease
to explain acute neurological deficits in young
patients with sickle cell anaemia (Arena, 1939; Diggs
and VanderBuegge, 1954; Baird et al., 1964) has been
challenged by the angiographic demonstration of
large vessel occlusions in this syndrome (Stockman
et al., 1972). The identification of patients whose
neurological symptomatology can be attributed to
large as opposed to small vessel disease may have
therapeutic implications since there is some evidence
that the large vessel lesions may be reversible (Russell
et al., 1974a,b).
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arterial changes extended into the proximal portions
of the middle and anterior cerebral arteries. The
basilar artery was patent with no significant changes
on microscopy.
DISCUSSION

Acute central nervous system abnormalities are a
significant and common complication in sickle cell
disease. In fact, neurological involvement is exceeded
only by painful crisis and cardiomegaly as the most
common clinical findings in this syndrome (Greer and
Schotland, 1962; Portnoy and Herion, 1972).
Neuropathological changes in patients with sickle
cell anaemia can take many different forms including
small vessel occlusion (Seeler, 1972), massive intracranial haemorrhage (Baird et al., 1964; Adeloye et
al., 1970), large vessel occlusion (Greer and Schotland, 1962), subarachnoid, subdural, or epidural
haemorrhage (Hughes et al., 1940), leptomeningitis,
encephalomalacia (Bridges, 1939), and ruptured
aneurysm (Cheatham and Brackett, 1965). In spite of
the early recognition of these complications, little has
been written to define the aetiology of central nervous
system abnormalities in sickle cell anaemia. In 1964
Baird et al. summarised earlier work suggesting that
small vessel occlusion by sickled erythrocytes caused
infarction and haemorrhage. It was suggested that
this process, which involved the capillaries and precapillary arterioles, caused the central nervous system
symptoms. Stockman et al. (1972) highlighted a new
dimension by demonstrating angiographic occlusion
of large cerebral vessels in six patients with sickle cell

FIG. 1 Left carotid angiogram demonstrating complete occlusion of internal carotid artery distal to
ophthalmic artery.

bands and fibroblasts. No capillary spaces were
identified and there was no recanalisation within the
proliferating fibrous tissues. Endothelial cells could
not be identified. The right internal carotid artery was
partially occluded by an identical process. The end-

FIG. 2 Cross-section of left
internal carotid artery. Note
marked endarteritic process
nearly totally occluding vessel
lumen (H and E, x 25).
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disease and acute neurological disorders. This report for patients with sickle cell disease and large cerebral
has led to renewed interest in attempting to define the vessel occlusion.
contribution of large cerebral vessel occlusion to the
clinical spectrum of disease observed in these patients.
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