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Summary 

Ophthalmological examinat ions were per-
fo rmed in 78 homozygous sickle cell (Mb SS) 
pat ients , aged 4 - 4 2 years a t tending the sickle 
cell clinic of the Jos University Teaching 
Hospi ta l , and the University Clinic, Jos, in 
Nigeria. Conjunct iva l signs present in about 
77% of cases were observed in all ages and 
sexes. Whi te without pressure present in 62.8% 
of the cases was the commonest retinal sign 
and in 56 .3% of the cases was associated with 
per ipheral retinal vessel disease. Salmon 
patches ( 6 . 4 % ) , iridescent spots (10.3%), 
mot t led brown areas (16 .7%) and black sun-
bursts (7 .7%) were seen as early as 10 years of 
age but showed an upward trend with age. 
Peripheral retinal vessel disease present in 
52 .5% of the cases was the second commonest 
retinal sign and with the exception of arteriolar 
occlusion showed no sex predilection, but an 
upward trend with age. Arter io-venous 
anastomosis (7 .7%) , vitreous haemorrhages 
and veils (3 .8%) were the only severe prolifera-
tive signs noted . There were no cases of retinal 
neovascularizat ion, retinal detachment or of 
angoid s t reaks , and the posterior poles were 
normal . Retinal signs were present as early as 8 
years of age and showed an upward trend with 
age. 

Resume 

Soixante-dix-huit cas de drepanocystoses SS 
ages de 4 a 42 ans vus a Jos University Teaching 
Hospital et a 'Universi ty Heal th Cen t re ' ont 
subit des examens ophthalmologiques com-
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plets. Les signcs conjunctivaux presents dans 
77% de cas ont dte observes dans tous ages et 
sexes. Blancs sans pression. notes dans 62 .8% 
de cas etait le signe rctinien Ie plus f requent 
et dans 56.3% de cas, etait associe aux lesions 
de vaisseaux de la re tine p<5ripherique. Les 
hemorragies saumonees (6 .4%) , les laches 
irisees (10.3%) les marbrures b runes (16 .7%) , 
et les echappees de soleil noires (7 .7%) ont 6t£ 
notds des Page de 10 ans mais grossissent avee 
Page. Les anomalies vasculaires per ipher iques 
presentes dans 52.5% de cas ctaient en second 
lieu apres blancs sans pressions e t , a Pexception 
de Pocclusion arteriolaire per ipher ique . 
n'avaient aucune predilection pour sexc mais 
s\5tend avec Page. Les anas tomoses 
arterioveincuses (7 .7%) , les hemorragies du 
vitre et les voiles vitreens (3 .8%) etaient les 
seuls signes proliferatifs notes. II n 'y avait pas 
de ndovaisseaux de la ret ine, de decollenient de 
la retine, de strie angoi'des, et les poles post-
erieurs dtaient normals. Les signcs retiniens se 
manifestaient des Page de huit ans et grossis-
saient avec Page. 

Introduction 

Approximately 27-30% of the 100 million 
Nigerians carry the sickle cell gene with over 1 
million cases of homozygous sickle cell anaemia 
11). Sickle ccll anaemia (Mb SS) is character ized 
by both haemolysis and a tendency for vessel 
obstruction and infarction. These changes lead 
to vascular occlusions in the spleen, lungs, 
kidneys, bones , C N S and o ther organs (2). 
Also, several cases of vascular occlusions have 
been repor ted in the eye, especially affect ing 
the conjunct iva [3,4) and the retina [5-7]. 

The conjunctival signs in sickle cell disease 
are more numerous on the bulbar conjunctiva 
and the inferior fornix and are present at all 
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ages. T h e y arc usually d u e to localized capil lary 
occlusion by sickled cells a n d most of the 
lesions a r e the rmolab i l e . 

T h e small vessel obs t ruc t ion character is t ic of 
sickle cell disease mostly a f fec ts the ret inal 
pe r iphe ry a l though a few cases of pos te r io r po le 
involvement have b e e n r e p o r t e d [8]. Re t ina l 
lesions were d iv ided in to non-pro l i fc ra t ive a n d 
pro l i fe ra t ive [9|. Non-pro l i fc ra t ive changes a re 
usually non-progress ive a n d rare ly lead to 
r educed vis ion, while the pro l i fe ra t ive re t ino-
pa th ies a re usually progress ive a n d lead to 
r educed visual acui ty . Prol i fera t ive sickle 
r e t inopa thy ( P S R ) is m o r e c o m m o n in sickle 
cell haemog lob in S C disease and S-
tha lassaemia , it is less c o m m o n in sickle cell 
a n a e m i a a n d only very few cases have been 
r epo r t ed in haemoglob in A S car r ie r s ta te 
[ 1 0 - I 3 | . 

Most of the work on the ocular compl ica t ions 
of sickle cell disease was d o n e in J ama ica 
[ 1()-12], in the U S A [7,9] and in France [6 | . 
Litt le work has b e e n d o n e on this sub jec t in 
Nigeria . This could be d u e to the facts that 
previously , most of the pa t ien ts died in infancy 
and tha t most of the retinal lesions are peri-
phera l and requi re special t ra in ing and equ ip-
ment to be recognized . Th i s is the first repor t 
on the ocu la r compl ica t ions in sickle cell 
a n a e m i a pa t ien ts seen in Jos , Niger ia . 

Subjects and methods 

All the sickle cell pa t ients a t t end ing the sickle 
cell clinics at the Jos Universi ty T e a c h i n g 
I iospi ta l ( J U T N ) and Universi ty Hea l th C e n t r e 
were r e l e r r ed to the Eye D e p a r t m e n t of the 
J U T J l . The i r ages ranged f rom 2 to 42 years . 
Chi ldren be low the age of 3 yea r s w e r e ex-
cluded because of an t ic ipa ted p o o r co -ope ra -
tion. Of the 88 pa t ients r e fe r red to us, t h r e e 
aged be tween 3 a n d 4 years w e r e exc luded 
because of p o o r co-opera t ion at f undoscopy . 
Seventy-eight of the pa t ien ts included in the 
study had sickle cell haemoglob in SS d isease 
while seven had haemoglob in SC disease . Of 
the 78 l i b SS disease pa t ien ts , 41 were males 
and 37 were females . 

Deta i led ocular examina t ions included visual 
acuity assessment which was m e a s u r e d by 
the Snel len ' s test char t and /o r the i l l i terate 
test. In t ra-ocular pressure was measu red in 

s o m e cases by the a p p l a n a t i o n t o n o m e t e r . 
All the pa t i en t s w e r e next d i la ted with gut t . 
p h e n y l e p h r i n e 5 % or 10% a n d gut t . t ropica-
mide . F u n d u s e x a m i n a t i o n w a s with the direct 
a n d indirect o p h t h a l m o s c o p e s , a n d the 
G o l d m a n ' s t h r e e - m i r r o r con tac t lens in s o m e 
cases. F luoresce in ang io scopy was d o n e in some 
cases . 

Diagnos i s of h a e m o g l o b i n a b n o r m a l i t y was 
based on a posi t ive s ickl ing test a n d on h a e m o -
globin e l e c t r o p h o r e s i s , us ing cel lu lose ace ta te 
p a p e r at pi I 8 .6 . O t h e r l a b o r a t o r y investiga-
t ions inc luded h a e m o g l o b i n e s t i m a t i o n , reticu-
locyte , p la te le t a n d wh i t e cell c o u n t s with 
d i f f e ren t i a l s a n d red cell m o r p h o l o g y . Fasting 
b lood suga r was m e a s u r e d in s o m e cases. 

Resul ts a n d discussion 

T h e a g e a n d sex d i s t r i b u t i o n of o u r pa t i en t s is 
shown in T a b l e 1. The c o n j u n c t i v a l a n d ret inal 
signs with the i r p r e v a l e n c e a r e l is ted in T a b l e 2. 

Symptoms 

Only f o u r of o u r p a t i e n t s p r e s e n t e d with ocular 
s y m p t o m s . T h r e e p a t i e n t s h a d visual acui ty ol 
be low 6/36 which w a s d u e to pos t e r i o r sub-
capsu la r c a t a r a c t . T h e o t h e r pa t i en t p r e sen t ed 
with p o o r d i s tan t vision which w a s co r r ec t ed 
with a m i n u s 1.50 l ) S spec t ac l e lens. All the 
o t h e r pa t i en t s h a d e i t h e r n o r m a l vision o r mild 
a m e t r o p i a . 

Age anil sex relationship 

T h e r e was no r e l a t i onsh ip wi th age or sex in the 
inc idence of c o n j u n c t i v a l s igns. Hven though 

Table 1. Age ami sex distribution 

Age (years) Males Females 1'otal 

< y 12 14 2ft 
H M 9 15 16 31 
2t>-29 9 7 16 
3tKV> 4 (1 4 
41 >-49 1 — 1 

1'otal 41 37 
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No. of 
Sign patients (n = 78) Percentage 

Conjunctival signs 60 76.9 
Non-proliferative 

White without pressure 49 62.8 
Mottled brown areas 13 16.7 
Schisis cavity with iridescent spot 8 10.3 
Black sunburst appearance 6 7.7 
Salmon patches 55 6.4 

Proliferative 
Arteriolar sheathing 16 20.5 
Abnormal vascular dilatation and tortuosity 15 19.2 
Arteriolar closure 10 12.8 
Arterio-venous anastomosis 6 7.7 
Retinal neovascularization (sea-fans) — — 

Vitreous haemorrhage 3 0.8 
Vitreous veils and fibrosis 1 1.3 
Retinal detachment 
Others 

the non-prol i ferat ive signs were seen from 10 
years and above , there appeared to be an 
upward t rend with age (Mante l - I laenzsc l x2 

test for t rend with age). There was no differ-
ence with sex. T h e proliferative signs were seen 
at all ages but again showing an upward trend 
with age. Only ar ter iolar occlusion seen in 80% 
of males showed any sex predilection. Figure 1 
shows the age distribution of some retinal signs. 

0 10 20 30 40 50 

Age (years) 

Fig. I. Age distribution of some retinal signs. (O) 
White without pressure. ( • ) PRVD, ( • ) non-
proliferative signs. ( • ) anastomosis and vitreous 
haemorrhages. 

Multiple repeated vaso-occlusive episodes 
are believed responsible for the spectrum of 
symptoms, signs and histopathological findings 
present throughout the body in sickle ccll 
diseases. Intravascular sickling promoted by 
conditions such as stasis is the single c o m m o n 
factor leading to vascular occlusions and 
ischaemic necrosis of diverse tissues in sickle 
cell pat ients | 2 | . Even tissues or o rgans like the 
spleen, are vulnerable to vaso-occlusive 
phenomena in sickling. The conjunct iva and the 
retina are the main tissues affected in the eye. 

Conjunctival signs 

The conjunctival signs of sickle cell anaemia 
( l i b SS) are due to both excessive haemolysis 
and vasoconstriction, increased viscosity and 
localized sickling of red blood cells. The incid-
ence of conjunctival signs has been variably 
repor ted . Kate-Sagokar et al. (14] repor ted an 
incidence of 26% while Ser jeant et al. [15] 
repor ted an incidence as high as 9 8 % . Nagpal et 
al. 116] in a report of 65 cases noted an 
incidence of 100% in 29 pat ients with l i b SS 
disease, 57 .7% in 26 I lb SC pat ients and no sign 
in 10 l i b A S patients. 

These conjunctival signs, which include ir-
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regular venous d i la ta t ions , c a p i l l a r y m i c r o -
aneurysms, te langicctasic d i l a t a t i o n s a n d 
comma-shaped vessels d o no t s h o w a n y a g e o r 
sex predilection. Most of t h e s e s i g n s , e s p e c i a l l y 
capillary micro-aneurysms a n d v e n o u s d i l a t a -
tion, are thermolabi le ( d i s a p p e a r w i t h h e a t ) b u t 
reappear af te r insti l lation of v a s o c o n s t r i c t o r 
drugs. Fink [4| pos tu la ted t ha t t h e a p p e a r a n c e 
of the capillary m i c r o - a n e u r y s m s a n d v e n o u s 
dilatation with vasocons t r i c to r d r o p s c o u l d r e p -
resent a way of d iagnos ing s ickle cel l a n a e m i a , 
since according to t h e m , it n e i t h e r o c c u r s in 
sickle cell trait nor in n o r m a l p e o p l e . F o r 
Swartz and Jampol (17] n o n e of t h e c o n j u n c -
tival signs are p a t h o g n o m o n i c of s i c k l e ce l l 
anaemia as they have b e e n r e p o r t e d in s o m e 
cases with chronic g ranu locy t i c l e u k a e m i a . W e 
think that even though the c o n j u n c t i v a l s i g n s 
should not be r ega rded p a t h o g n o m o n i c o f 
sickle cell disease, thei r p r e s e n c e s h o u l d b e a 
pointer to the existence of s ick le cel l d i s e a s e . 

Retinal changes 

Opening and closing of re t ina l v e s s e l s by p l u g s 
of deoxygenated e ry th rocy te s o c c u r s in p a t i e n t s 
with sickling h a e m o g l o b i n o p a t h i e s [ 5 , 1 8 , 1 9 ] . 
These changes may o r may no t b e a s s o c i a t e d 
with retinal ischaemia or i n f a r c t i o n d e p e n d i n g 
un such factors as loca t ion , d u r a t i o n a n d s i ze of 
obstruction and the p r e s e n c e o r a b s e n c e o f 
collateral blood flow. T h e r e a p p e a r to b e t h r e e 
types of retinal vascular occ lus ions in s i c k l e ce l l 
disease: transient occlusion w i t h o u t n o t e w o r t h y 
ictinal ischaemia, t rans ien t o c c l u s i o n w h i c h 
later reperfuses but leaves b e h i n d a n i n f a r c t e d 
retina, and pe rmanen t vascu la r o c c l u s i o n w i t h 
no reperfusion ol the i n f a r c t ed c a p i l l a r y b e d 
[20]. Thus depend ing on which t y p e o f o c c l u -
sion occurs and on its l o c a t i o n , s i ze a n d 
duration, two types of re t inal l e s ions c a n o c c u r : 
non-proliferativc and p r o l i f e r a t i v e . 

White without pressure w a s s e e n in 6 2 . 8 % of 
our patients and cons t i tu tes t h e c o m m o n e s t 
retinal lesions. They consist of h a z y p a l l o r o f 
the peripheral retinal s u r f a c e a n d e i t h e r o c c u r 
in localized patches or af fect t h e w h o l e p e r i -
phery with or without v i t r eous c o n d e n s a t i o n . 
Condon and Ser jeant [10,12] f o u n d w h i t e n i n g 
of the retinal per iphery in 9 3 . 4 % of p a t i e n t s 
with l i b SS disease and 8 2 . 4 % w i t h l i b S C 
disease. About 72 .9% of the i r p a t i e n t s s h o w e d 

a s s o c i a t e d p e r i p h e r a l retinal diseases. In our 
s e r i e s o n l y 5 6 . 3 % of the patients with white 
w i t h o u t p r e s s u r e s h o w e d obvious peripheral 
v e s s e l d i s e a s e . T h e cause of whitening of the 
r e t i n a l p e r i p h e r a l has been a subject of con-
t r o v e r s y b u t m o s t au tho r s , including Goldberg 
[9] , a t t r i b u t e it t o re t inal hypoxia that gives rise 
t o r e t i n a l o e d e m a . 

S a l m o n p a t c h e s , i . e . the typical salmon fish 
c o l o u r of r e t i n a l h a e m o r r h a g e s , were present in 
6 . 4 % o f o u r p a t i e n t s . These salmon patches 
m a y b e r o u n d o r ova l in shape, bright red or 
y e l l o w i s h w h i t e , a n d a re seen in the mild or far 
p e r i p h e r y of t h e re t ina . The cause of their 
p e c u l i a r c o l o u r is no t known. Salmon patches 
a r e a l m o s t a l w a y s pa thognomon ic of sickle cell 
d i s e a s e . T h e y a r e ra re ly seen in other occlusive 
r e t i n a l d i s e a s e s (21 ]. They can disappear 
l e a v i n g a t r o p h i c a n d thin retina or they can give 
r i s e t o s i l v e r y - y e l l o w iridescent spots and retinal 
s c h i s i s c a v i t i e s . 

I r i d e s c e n t s p o t s a r e copper-coloured glisten-
i n g d e p o s i t s t h a t o c c u r at the site of previous 
i n t r a r e t i n a l h a e m o r r h a g e s . They usually occur 
a t t h e c e n t r e o r c lo se to mott led brown areas. 
W e n o t e d t h i s s ign in 10.3% of the patients. 

M o t t l e d b r o w n a r e a s were seen in 16.7% of 
o u r c a s e s , m a k i n g it the second commonest 
n o n - p r o l i f e r a t i v e r e t ina l sign. They are usually 
o v a l o r c i r c u l a r , o n e to three disc diameters in 
s i z e w i t h a n u n e v e n mo t t l ed brown appearance 
in w h i c h s m a l l e r i r r egu l a r a reas of lighter colour 
a r e i n t e r s p e r s e d . T h e s e brown areas may be 
d u e t o h a e m o s i d e r i n deposi ts in the deeper 
l a y e r o f t h e r e t i n a a s a result of intraretinal 
h a e m o r r h a g e s . T h e y represent an intermediate 
s t a t e b e t w e e n r e t i n a l haemorrhages and black 
s u n b u r s t s . 

R e t i n a l b l a c k s u n b u r s t s were first described 
b y W e l c h a n d G o l d b e r g [7] and are circular 
b l a c k c h o r i o - r e t i n a l scars with stellata or 
s p i c u l a t e b o r d e r s , common ly found in the 
p e r i p h e r a l f u n d i of sickle cell patients. As they 
u s u a l l y o c c u r in t h e fundus periphery, they 
d o n o t i n t e r f e r e with vision. Condon and 
S e r j e a n t [ 1 0 - 1 2 ] r e p o r t e d their incidence as 
41 % in s i c k l e ce l l I l b S C disease, 35% in Mb SS 
d i s e a s e a n d 2 0 % in S-thalassaemia. Only 7.7% 
of p a t i e n t s in o u r s tudy had black sunbursts. 
T h i s is f a r b e l o w t h e 3 5 % reported by Condon 
a n d S e r j e a n t in h o m o z y g o u s sickle cell disease 
p a t i e n t s s e e n in J a m a i c a [12]. The reason for 
t h i s l o w i n c i d e n c e in our patients is not clear. 
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but the f ea tu res of sickle cell disease in Nigeria 
and Jamaica are not qui te the same |22 | . Black 
sunbursts usually arise f rom the effect of blood 
and its b r eakdown products that irritate the 
pigmentary epithelial cells and cause them to 
prol i ferate . Chorio-rc t inal scars f rom toxo-
plasmosis and syphilis a rc a very important 
differential diagnosis. 

Proliferative changes 

Proliferat ive re t inopa thy could be divided into 
mild a n d severe . T h e mild cases could also be 
g rouped as per iphera l retinal vessel diseases 
which are precursors to the more severe proli-
ferat ive sickle re t inopathy (PSR) and its 
seque lae . 

Per ipheral vascular disease includes the very 
early vascular changes of the peripheral retinal 
vascula ture and stage I of the classical Gold-
berg ' s f ive-stage classification of PSR. These 
per iphera l retinal vascular diseases (PRVD) 
include ar ter io lar sheathing, abnormal venous 
di la ta t ion, vascular tortuosity and arteriolar 
occlusion. C o n d o n and Ser jeant [12) reported 
9 3 . 4 % incidence among homozygous sickle 
cell disease pat ients in Jamaica. In our series, 
only 52 .5% of the pat ients showed peripheral 
retinal vascular disease. These signs were seen 
as early as in an 8 year o ld . but they became 
progressively more common with advancing 
age. 

T h e five-stage classification of PSR by Gold-
berg [9) is still the most accepted. Stage I, which 
represen ts ar ter io lar occlusion, was present in 
12.8% of our cases. Stage II or a r t e r i o v e n o u s 
(A-V) anas tomosis was present in 7 .7% of the 
cases. These A - V anas tomoses a re usually 
s i tuated be tween the post-equatorial vascular-
ized retina and pre-equator ia l ischaemic retina. 
The release of vasoprol iferat ivc factors f rom 
the pre-equator ia l hypoxic retina induces the 
format ion of fragile capillary buds f rom the 
venous segment of the A-V anastomosis . These 
capillary buds with acquired fibrous tissue 
prol iferat ion represent s tage III, or the stage of 
sea-fan neovascularizat ion. They are so called 
because the ncovascular and fibrous growths 
of ten take a fan-shaped form that resembles 
the mar ine sea-fan Georgiona fla bellum. Sea-
fans arc highly characteris t ic but not patho-
gnomonic for PSR for they occur in o ther 
disease including Hales ' disease, sarcoidosis. 
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chronic leukaemia , rheumat ic fever and o thers 
[23J. Sea-fan neovascularization is most char-
acteristic of sickle cell haemoglobin Mb S C 
disease and sickle cell B-thalassacmia. It is less 
common in homozygous patients with sickle ccll 
anaemia and very rarely seen in the sickle cell 
(AS) carrier stage. In a non-selected g roup . 
Goldberg found sea-fan neovascularization in 
32.8% of H b SC patients, 14% in S thalas-
saemia and in 2 .6% of l i b SS individuals [23). 
We did not observe any case among the 78 
patients with l i b SS disease. 

Vitreous haemorrhages represent stage IV. 
I hey could be local or dif fuse, minor or 
massive, but visual symptoms occur only when 
blood diffuses into the visual axis. The haem-
orrhages arise either f rom the sea-fan during 
posterior vitreous de tachment or f rom exten-
sion from subretinal, intraretinal or preret inal 
haemorrhages. We noted vitreous haernor 
rliages in three of the 78 patients studied, one oi 
whom had vitreous fibrosis and veils indicating 
previous vitreous haemorrhages . As there w j . 
no retinal neovascularization in our pat ien! 
the vitreous haemorrhages could onlv have 
arisen by diffusion from intraretinal haemor-
rhages. The ultimate effect of the repetitive 
vitreous haemorrhages is vitreous condensa-
tion, fibrosis and formation of tractional bands. 
Constant vitreous traction to ad jacent and 
remote port ions of the retina could cause 
retinal tears or holes to develop. The net result 
is H e m a t o g e n o u s retinal de tachment with 
significant tractional components . These de-
tachments may remain localized but usually 
become total and are particularly difficult to 
correct surgically [24). W e did not observe any 
case m our study group al though we noted it in 
two of seven I lb SC pat ients in a parallel s tudy 
group. 

In conclusion we wisti to highlight the low 
incidence of the conjunctival and retinal signs in 
our study group , compared to those of Condon 
and Ser jeant (10-12) among Jamaicans. As the 
retinal signs show an upward trend with age and 
it is well known that Jamaican sicklers have a 
longer lifespan than Nigerians, it could be that 
we were dealing with patients of a younger age 
group. 
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