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ABSTRACT 

The ocular manifestations of sickle cell disease 

are diverse and result from vascular occlusion, which may 

occur in the conjunctiva, iris, retina, and choroid. Occlusion 

of the central retinal artery or the central retinal vein 

however occurs rarely. We report a case of a 46 year old 

known sickle cell disease patient who presented with 

features of unilateral central retinal artery occlusion and 

partial central retinal vein occlusion. Occlusion of the 

central retinal vein and artery occurring simultaneously in a 

sickle cell disease patient has not been previously 

documented to the best of our knowledge.  

 

Key Words; central retinal vein occlusion, central retinal 

artery occlusion, sickle cell disease   
 

INTRODUCTION 

Recurrent and unpredictable episodes of vaso-

occlusion are the hallmark of sickle cell disease (SCD).1 

Such occlusions may occur in any organ resulting in 

infarction of tissue in the area distal to the blocked vessel.2 

The retinal complications of SCD can be non-proliferative 

or proliferative and these occur as a result of erythrostasis 

secondary to sickling.3 Central retinal vein and central 

retinal artery occlusion are rare in SCD.3,4 The present 

report describes a patient with homozygous sickle cell (SS) 

disease with unilateral extensive retinal oedema and 

arteriolar attenuation related to a central retinal artery 

occlusion (CRAO) and retinal signs of a partial central 

retinal vein occlusion (CRVO).  

 

CASE REPORT 

A 46 yr old woman presented with a 3 day 

history of sudden painless loss of vision in the left eye. The 

visual loss started from the nasal half of the visual field, 

involving the temporal half over a period of 24hrs. There 

was no history of floaters, photopisa or preceding trauma to 

the eye. She felt her vision had started improving following 

the pattern in which it was lost as at the time she was being 

seen. She had an episode of transient loss of vision about 6 

months earlier in the same eye with complete recovery of 

vision within 24hrs. She is a known SCD patient (genotype 

SS) and had no systemic illness prior to developing the 

visual loss. 

On examination her blood pressure was 

120/80mmHg and her pulse rate was 72 beats per minute 

and was regular. The right eye had a best corrected visual 

acuity (VA) of 6/6 and the anterior segment was normal.  

Funduscopy revealed a pink disc with slightly tortuous 

veins and a flat retina (figure 1). The left eye had a VA of 

hand movement with a field defect involving the nasal half 

of the visual field. There was a relative afferent pupillary 



defect and examination of the fundus revealed a 

hyperaemic disc with blurred margins and dilated and very 

tortuous veins in all four quadrants with perivenular 

whitening. The retinal arteries were attenuated and there 

was a peripapillary flame shaped haemorrhage and another 

small intraretinal haemorrhage superiorly. The entire retina 

was oedematous but there was no cherry red spot at the 

macula. No intra-arterial embolus was visualized (figures 2 

and 3). A fundus fluorescein angiography could not be 

done as fluorescein injection was not available in the eye 

clinic as at the time of reporting this case.  The intraocular 

pressures were 12 and 13mmHg in the right and left eye 

respectively. A diagnosis of a left partial central retinal vein 

obstruction combined with central retinal artery occlusion 

was made on clinical grounds. 

Laboratory studies consisting of full blood count, 

erythrocyte sedimentation rate (ESR), fasting blood sugar 

and lipid profile were carried out. Her full blood count 

result is as follows: haemoglobin 7.4 g/dl, packed cell 

volume 22%, mean corpuscular haemoglobin concentration 

33.6g/dl, mean corpuscular volume 110.4 fl, mean 

corpuscular haemoglobin 37.2 pg, platelet count 237 x 

109/l, total white cell count 8.7 x 109/l and the ESR 

15mm/hr. The fasting blood sugar and lipid profile were 

within normal limits. 

Two weeks later, her vision had improved to 

counting fingers at 2 meters and fundus examination 

revealed a reduction in the disc hyperemia and retinal 

oedema. The retinal arterioles had become irregular in 

caliber, narrow with fractionation of the blood column and 

the venules were less tortuous. There was a salmon patch 

haemorrhage close to a retinal arteriole peripherally (figure 

4). She was given intravitreal injection of bevacizumab 

(1.25mg/0.05ml) and her VA improved to 6/60 a week 

later. Appearance of the fundus was essentially the same as  

it was before bevacizumab injection. 

 

 
Figure 1 

 
Figure 2 

 

Figure 3 

 
Figure 4 

 

 



DISCUSSION 

Complete occlusions of the central retinal vein 

and central retinal artery are extremely rare.5 There have 

been several reported systemic and ocular associations of 

combined retinal arterial and venous occlusion including 

temporal arteritis, migraine, systemic lupus erythematosus, 

lupus anticoagulant, syphilis, optic neuritis, and various 

causes of retinal vasculitis.6,7  We did not however come 

across a reported case in a SCD patient in the literature 

though few cases of central retinal vein occlusion (CRVO)8 

and central retinal artery occlusion (CRAO)9,10,11   occurring 

in isolation have been reported in SCD.  

Vaso-occlusive events may result in both 

transient and permanent occlusion of retinal vessels in 

SCD.12 Condon et al12 had earlier reported a case of 

recurrent visual loss in a homozygous SCD patient 

following transient occlusions of larger retinal vessels. The 

history of transient visual loss in the same eye in this 

patient suggests a prior transient vascular occlusion. The 

features of combined retinal artery and venous occlusion 

are acute unilateral visual loss with retinal edema (retinal 

whitening of the posterior pole or along an artery), with or 

without a cherry red spot on the macula, retinal 

hemorrhages, enlarged, tortuous veins, delayed arterial dye 

filling of arteries and prolonged arteriovenous transit time 

in fluorescein angiography.5 If the CRVO is however 

partial, retinal haemorrhages will be few.13 The presence of 

only two retinal haemorrhages despite the degree of venous 

tortuosity and engorgement in this patient is in keeping 

with a partial or impending obstruction of the central retinal 

vein. Bottós et al14 reported similar fundal features of 

venous stasis with only a small retinal haemorrhage in a 

patient with impending CRVO and cilioretinal artery 

obstruction. 

Salmon-patch haemorrhages have been reported 

following CRAO in sickle cell disease.11 The occurrence in 

this patient is similar to the case report by Jampol et al.11 

The development of salmon-patch haemorrahges following 

retinal artery occlusion in SCD is a delayed phenomenon 

that tends to occur hours or days after the initial vascular 

occlusion.  Reperfusion of the damaged ischemic vessels 

with a blowout of the wall of the vessels seems to be the 

most likely explanation.11 

Vascular occlusion in SCD is as a result of a 

complex interplay of adhesive events involving sickle red 

blood cells.1 Altered erythrocytes can obstruct the 

vasculature, producing episodes of pain, hemolytic anemia, 

organ injury, and early mortality.1 More recent data 

indicate that other blood cell elements that are not directly 

affected by the sickle cell mutation play a direct role in 

vaso-occlusion.1 Sickle cell patients as a group also have 

lower levels of the naturally occurring anticoagulants 

protein S and protein C. This has been attributed to either 

haemostatic abnormalities or hepatic dysfunction.15 

Studies have shown that treatment of combined 

central retinal artery and vein occlusion using ophthalmic 

intra-arterial fibrinolysis with urokinase appears to be 

beneficial.16,17 These studies unfortunately lack a control 

group and spontaneous improvement in some patients have 

been reported.18 The facilities required for this form of 

treatment is however not readily available in our 

environment. Intravitreal bevacizumab may also be 

beneficial in the management of retinal arteriovenous 

occlusions. Chung et al19 administered intravitreal 

bevacizumab on 2 patients with central retinal vein 

occlusion and secondary cilioretinal artery occlusion and 

suggested that this may improve venous engorgement and 

retinal hemorrhage, as well as circulation of the cilioretinal 

artery, thus shortening the disease course.  The patients 

experienced improvements in symptoms within 4-8 weeks. 

A longer follow-up will be required in this case to 

determine the outcome of the intravitreal bevacizumab 

injection.   

The prognosis of combined CRAO and CRVO, 

even if incomplete, is very poor, including blindness if left 

untreated.5  Patients with a combined retinal arteriovenous 

occlusion should be carefully followed up over months or 

years because affected eyes tend to develop such 

complications as rubeosis iridis and neovascular 

glaucoma.20   
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