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Abstract

Vascular occlusive crisis with a concurrent vision loss on both eyes is one of the most devastating disability for sickle cell
disease patients. Reportedly occlusive crisis in the eyes is usually temporary whereas if not appropriately managed can result
in permanent vision loss. A carefully managed sickle cell crisis could prevent multiple disabilities including blindness and
stroke. We report a case of a 24-year-old female with a history of sickle cell disease who had acute bilateral vision loss during

a sickle crisis and recovered significantly with a timely emergent erythrocytapheresis.
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Introduction

During a crisis, sickled red blood cells (RBCs) can block
blood vessels to one or both eyes and could result in severe
grade vision loss. The approximate incidence of central reti-
nal artery occlusion is estimated to be around 1 to 2/100 000,
which includes sickle cell disease (SCD), atherosclerosis,
and non-arteritic occlusions with predominance in older age
groups.'? Clinical evaluation for central retinal artery occlu-
sion is similar to cerebrovascular accident of the brain, but
the blood vessel occlusion mechanisms are significantly dif-
ferent from each other. A timely emergent medical manage-
ment could be vital to prevent a significant disability.

Case Presentation

A 24-year-old African American female with a history of
SCD (homozygous SS type) came to the emergency depart-
ment with acute onset of shortness of breath for the past 4
days. She developed bilateral intermittent vision loss at the
hospital with each episode lasting for several minutes. On
prior admissions she had acute chest syndrome and avascular
necrosis of bilateral femoral heads.

The visual acuity was restricted to hand motions bilater-
ally at 4 feet distance with sluggish reacting pupils of 6 mm
dilatation. Fundus examination showed flat tortuous vessels
associated with cherry red macula suggestive of bilateral
central retinal artery occlusion (CRAOQO) with the left eye
worse than the right (Figure 1). There were decreased

Figure |. A central retinal artery occlusion of the right eye with
inner retinal whitening from ischemia of the neural retina and a
“cherry red spot” in the foveola due to absence of the nerve fiber
and ganglion cell layers with an intact choroidal vasculature.
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Table 1. Laboratory Test Reports.

Tests Results Reference values
Hemoglobin 6.9 g/dL 13.0to 17.3 g/dL
Hematocrit 19.60% 38% to52%

Mean corpuscular volume 111.0 fL/red cell 80 to 98 fL/red cell
Red blood cells [.77 X 10%/uL 3.80 to 5.30 X 10%/pL
Reticulocytes 6.0% 0.5% to 2.5%

Serum lactate 2.4 mmol/L 0.4 to 2.0 mmol/L
Total bilirubin 1.6 mg/dL 0 to 1.0 mg/dL
Conjugated bilirubin 0.3 mg/dL 0 to 0.2 mg/dL
Neutrophils 8.3 X 103/pL 1.6 to 7.7 X 10%/uL

Antinuclear antibodies

Dilute Russell’s viper venom screen time

Positive titer: 1:80; pattern: speckled
57 seconds

<1/40; pattern: no pattern
23 to 27 seconds

Dilute Russell’s viper venom confirmation Negative Negative

PTT-lupus anticoagulant 42 seconds 24 to 36 seconds
Prothrombin time I5 seconds 12.5 to 14.2 seconds
Hexagonal (Il) phase phospholipid neutralization assay Negative Negative

B-2 Glycoprotein IgG, IgM, and IgA <9 U/mL <9.4 to 20.0 U/mL
Anticardiolipin antibodies IgG <12 GPL Negative =GPL

Abbreviations: PTT, partial thromboplastin time; lg, immunoglobulin.

bilateral breath sounds on lung examination without any
added sounds. Abnormal laboratory test results were found
with positive serum anti-nuclear antibody (ANA) titer of
1:80 with speckled pattern (Table 1).

Suspecting a vascular occlusion mediated by sickled
RBCs, an immediate erythrocytapheresis was initiated and
continued until her symptoms improved over the next 2 days.
On computed thoracic angiogram of the chest, dilated tortu-
ous blood vessels were seen. The supportive oxygen therapy
and transfusions decreased the chest symptoms. The hemo-
globin S type gradually reduced to 45% from 67% over the 2
days. Computed tomography of the brain, chest X-ray, and
other laboratory tests were within normal limits. The visual
symptoms partially recovered over several months.

Discussion

The atherosclerotic vessel occlusion in the eye can result in
any acute loss of vision or visual acuity requiring evaluation
for vascular involvement similar to a stroke. Commonly, the
ophthalmic artery occlusion at the dural sheath of optic nerve
due to atherosclerosis can result in unilateral CRAO.? The
differential diagnosis for concurrent acute bilateral vision
loss/acuity is SCD crisis, complex migraines, occipital epi-
lepsy, and papilledema.* Appropriate neurological evalua-
tion, visual acuity tests, and fundoscopy are necessary to
differentiate the various disorders. Even though sickle cell—
mediated acute vision loss/visual acuity in one/both eyes
were previously reported, bilateral CRAO and severe symp-
toms of sickling are frequently noted in hemoglobin SS type.
Clinically, different sickle cell genotypes present with vari-
ous levels of vessel occlusions, the hemoglobin SS type pres-
ent with most vascular occlusions and least association with

retinal proliferative lesions.> The chronic proliferative
changes are often associated with HbSC (39%) than with
HbSS (8.4%) phenotype.® Endothelial tissues exposed to
intermittent hypoxia mediated by vascular occlusion from
sickling can result in localized chronic inflammatory vascu-
lar changes.” Unless a reversion occurs in the vascular bed,
the clogged sickled cells could hemolyze and release hemo-
globin. The released plasma hemoglobin scavenges the local
nitric oxide (NO) by dioxygenation reaction to be converted
to methemoglobin.® Even a small amount of plasma hemo-
globin released due to any process can induce vasoconstric-
tion by impairing the NO availability in the endothelium. NO
has an additional role of inhibiting cellular activation of
smooth muscle cell, fibroblast proliferation, and neo-vascu-
larization.” Any decrease in NO may result in multitude of
effects leading to endothelial dysfunction and activation of
atherosclerotic process. Chronic mechanical injury to the
endothelial cells by the sickled RBCs activate an immune
attack on the endothelium resulting in further endothelial
dysfunction.!® SCD patients tend to have higher levels of
plasma homocysteine levels and correspondingly are at a
higher risk for stroke and vascular phenomenon.!!*!2 Elevated
expression of platelet activation dependent antigens in SCD
patients in periods of non-crisis and more at vaso-occlusive
crisis promote aggressive atherosclerosis. '3

In our patient, considering the extent of bilateral retinal
artery occlusion, it was reasonable to evaluate for a coexist-
ing anti-phospholipid syndrome. The anti-phospholipid anti-
bodies were inconclusive and unable to confirm the presence
of anti-phospholipid syndrome. Our patient tested positive
for serum ANA, which did not warrant further evaluation
considering around 13%'* of general population are ANA
positive.
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In SCD crisis, the arteriolar involvement with RBCs
stacked at the end arterioles than at the capillary bed without
the activation of the clotting process enables the occlusion
potentially reversible for a certain amount of time.!> The
bilateral occlusion due to blockade from the deformed red
blood corpuscles in the retinal arteries lead to the current pre-
sentation.'® While delivered through exchange transfusion,
the normal RBCs being pliable squeeze through the partially
blocked arterioles and deliver the oxygen to the distal tis-
sues, thereby reverting the symptoms.'’

Conclusion

A timely emergent erythrocytapheresis is critical to reduce
the number of sickled RBCs and in reversing the loss of
vision. Early identification of microvascular complications
is of primary importance to prevent end-organ damage and
disability in SCD patients. SCD-related microvascular com-
plications are often reversible to an extent and emergent
intervention like erythrocytapheresis is advised for better
outcomes in select patients.
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