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Epiretinal membranes in sickle cell disease
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SUMMARY Epiretinal membranes at the macula were seen in 4% of the eyes of 355 patients with
homozygous sickle cell (SS) disease and sickle cell haemoglobin-C (SC) disease under the age of 60
years. The presence of proliferative sickle retinopathy (PSR), the extent of involvement of PSR,
and vitreous haemorrhage all constitute risk factors for the formation of epiretinal membranes.
The occlusion of PSR lesions by treatment appears to reduce the risk of epiretinal membranes
being formed.

The vaso-occlusive process of sickle cell disease
causes a wide variety of ocular disease. Attention has
focused on proliferative sickle retinopathy (PSR), its
natural history,'-3 visual morbidity, and response of
these lesions to therapy.4 During ophthalmic assess-
ment of Jamaican patients with sickle cell disease it
became apparent that macular epiretinal membranes
(ERM) developed. The characteristics of such mem-
branes are presented in this report.

Materials and methods

The patients attended the sickle cell clinic at the
University Hospital of the West Indies or a group of
peripheral sickle cell clinics operated by the staff of
the Medical Research Council (MRC) Laboratories.
From 1 October 1983 to 1 October 1985 355 patients
aged 15-60 years were examined for macular ERM.
There were 132 patients with homozygous sickle cell
(SS) disease and 223 with sickle cell-haemoglobin C
(SC) disease (Table 1). Of this group 41 (12%)
patients had been observed twice yearly for three
years in an argon scatter study, 30 (8%) twice yearly
in a xenon feeder vessel study,4 and 284 (80%)
annually for at least seven years. The average
duration of observation was 6-4 years.

Patients with ERM were recalled for further
investigation between 1 October 1985 and 1 January
1986. Assessment included ascertainment of visual
symptoms and tests of corrected visual acuity,
anterior segment, and intraocular pressure. Direct
and indirect ophthalmoscopy were performed after
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mydriasis. Red-free and colour photographs were
taken, and fluorescein angiography was performed
where appropriate. The grading of ERMs proposed
by Joondeph5 was adopted and is illustrated in Figs.
1-4. Additional data recorded included the extent of
PSR lesions (clock hours of retina involved), the type
of therapy, the visual acuity and grade ofERM when
first diagnosed and when last seen, the age and
genotype of patients, and the duration of observa-
tion.

Fig. 1 Red-freephotograph ofgrade IERMin the left eye of
a 23-year-oldmale with SC disease. Note the altered light
reflex, roughened appearance, but absence ofretinal
distortion.
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Fig. RKea-freepnotograpn ojgraae ii LAM in rignt eye cI
a 25-year-oldfemale with SC disease. There is a translucent
membrane andsome straightening ofthepapillomacular
vessels.

Certain groups were specifically excluded. Patients
aged 60 years or over were excluded because of the
difficulty in distinguishing age-related ERM in the
normal population from those cases associated with
sickle cell retinopathy. Eyes with proliferative vitreo-
retinopathy (PVR)6 were excluded unless a preced-

Fig. 3 Red-freephotograph ofgrade 11 ERM in righteyeof
a 29-year-old male with SS disease. There are striations ofthe
retina and distortion and tortuosity ofretinal vasculature.

Fig. 4 Red-freephotograph ofgradeIVERM in the left eye
ofa 20-year-oldfemale with SC disease. There is a tractional
detachmentatthesuperotemporal arcade with amacularhole.

ing localised ERM had been documented. Eyes with
macular wrinkling associated with vitreoretinal
traction from elevated PSR lesions secondarily
involving the posterior pole were excluded. Cataracts
prevented assessments of the posterior pole in 11
eyes.

Progression of ERM was deemed to have occurred
with advance in grading of the ERM or if a fall in
visual acuity of 2 lines or more was sustained on two
occasions three months apart and this was not
attributable to other pathology.

Results

Epiretinal membranes were observed in 25 eyes of 24
patients (Table 1) and were bilateral in a 42-year-old
male with SS disease. The average age at diagnosis
was 37 years (range 24-60 years).

All ERMs were associated with PSR in the same
eye, the prevalence reaching 25/236 (11%) of eyes
with PSR. They were significantly more common in
the SC genotype, but this difference was accounted
for entirely by the greater prevalence of PSR in SC
disease.

Certain risk factors for ERM formation could be
identified. Preliminary observations suggested that
ERM formation was related to the extent of PSR,
and this was tested by examining data from the 131
eyes admitted to the argon scatter and xenon feeder
vessel trials. Within this group there was a highly
significant association between ERM and extensive
retinal involvement (>6 hours) by PSR (X2 for
trend=21o7;p<0h001).

Vitreous haemorrhage also appeared to be a risk
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Table 1 Prevalence ofepiretinal membranes according to sex andgenotype in patients and in eyes examined

Male Female Total

Patients Eyes ERMs (% eyes) Patients Eyes ERMs (% eyes) Patients Eyes ERMs (% eyes)

Ss 54 107 3 (3) 78 154 0 (0) 132 261 3 (1)
SC 110 215 14 (7) 113 223 8 (4) 223 438 22 (5)
Total 164 322 17 (5) 191 377 8 (2) 355 699 25 (4)

factor for ERM formation, ERMs developing in 9/30
(30%) eyes with PSR and vitreous haemorrhage
compared to 16/206 (8%) eyes with PSR but without
vitreous haemorrhage (X2=11-37; p<0001). This
relationship might be explicable by the association of
vitreous haemorrhage with extensive PSR, which was
highly significant in the subgroup of 131 eyes (X2 for
trend=27-1; p<0-001) but even after this relation-
ship was allowed for there remained a significant
independent effect of vitreous haemorrhage
(Mantel-Haenzel x2=4416; p=0 04).
The risk of developing an ERM appeared to be

reduced by successful therapy of PSR lesions. Thus
five patients with bilateral PSR developed ERMs in
the untreated eye but never in the successfully
treated eye. When analysed in the entire group,
ERMs developed in 6% of treated eyes compared
with 17% of untreated eyes (X2=6&62; p<0.01)
(Table 2). A similar difference persisted when
the analysis was restricted to the eyes of SC patients
(X2=6&61; p<001). These data suggest that treatment
inhibited the development of ERMs, but it is also
possible that, if pre-existing ERMs had been con-
sidered a contraindication to therapy, such eyes
would remain untreated and hence increase the
apparent prevalence among untreated eyes. This
hypothesis was tested by examining data from the 131
eyes enrolled in the photocoagulation trials, in which
75 were randomised to treatment and 56 to control
groups. Subsequent observation indicated the
development of ERMs in four unsuccessfully treated
eyes (5% of treatment group) and in 10 untreated

Table 2 Prevalence ofepiretinal membranes in eyes
according to genotype, sex, and treatment ofproliferative
sickle retinopathy

PSR untreated PSR treated Total

Ss M 2/16 (12%) 1/13 (8%) 3/29 (10%)
F 0/9 (0%) 0/13 (0%) 0/22 (0%)

SS Overall 2/25 (8%) 1/26 (4%) 3/51 (6%)
SC M 10/44 (23%) 4/53 (8%) 14/97 (14%)

F 6/39 (15%) 2/49 (4%) 8/88 (9%)
SCOverall 16/83 (19%) 6/102(6%) 22/185(12%)
Total 18/108(17%) 7/128(6%) 25/236(11%)

eyes (18% of controls), a significant difference
(X2=404; p=004).

Visual acuity was reduced to 6/18 or less in 10/25
(40%) of ERM affected eyes and always attributable
to the membrane. Acuity of 6/60 or less occurred in
two (8%) eyes following traction detachment at sites
ofERM formation.

Progression was observed in 8/25 (32%) of eyes
with ERM during a mean observation period of 2½/2
years (range six months to seven years). A traction
retinal detachment involved the macula in one
patient with a fall in visual acuity to 6/24, but
vitrectomy and membrane peeling allowed a retinal
reattachment, and acuity was maintained at 6/12 nine
months postoperatively.

Discussion

Epiretinal membranes were first described by Ivanoff
in 1865.' Synonyms include Cellophane maculo-
pathy, macular pucker, preretinal fibrosis, and
surface wrinkling retinopathy. In a study of 1000
necropsy eyes there was pathological evidence of
ERM in 5*4%, the prevalence increasing from 2% at
age 50 to 20% at age 75.8 The majority of ERMs are
idiopathic and age-related, this group constituting
56% of the 328 eyes with ERM requiring surgery in a
recent review.9 Other causes in this study included
postretinal detachment (29%), retinal vascular
disease (4%), photocoagulation (3%), ocular inflam-
mation (3%), trauma (2%), and vitreous haemorr-
hage (1%). The ophthalmoscopic features are
elegantly described by Wise,'" and treatment by
vitrectomy and membrane peeling has yielded
favourable results in many cases.9 1'-'
The pathogenesis of ERM formation remains

controversial. Simple idiopathic ERMs are thought
to result from disruption of the internal limiting
membrane by posterior vitreous detachment (PVD).
This provides access for glial cells which migrate
through breaks in that membrane and proliferate on
the retinal surface,'4 providing a scaffold for fibro-
blastic elements.'6 The fibroblastic contractile mem-
brane adherent to the internal limiting membrane
causes secondary contraction of the superficial
retina. The histopathological review by Clarkson et
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al. 7 confirmed that glial cells were the predominant
cellular type and demonstrated continuity of the
ERM with a site of disruption in the internal limiting
membrane or with the optic nerve head.

Secondary ERMs are composed of glial cells,
fibrocytes, macrophages, and retinal pigment
epithelial cells in varying combinations. The fibro-
cytes and macrophages may be derived from retinal
glial cells or from cortical vitreous cells (hyalocytes).
Retinal pigment epithelial cells are the major type
contributing to ERMs seen in rhegmatogenous
retinal detachment. 14 17 18
The present study indicates that sickle cell disease

may also be a cause of ERMs. Risk factors for this
complication include: (a) the presence of PSR;
(b) extensive retinal involvement of PSR (>6 clock
hours); (c) non-treatment or unsuccessful treatment
of PSR; (d) pre-existing vitreous haemorrhage.
The common association of PSR with PVD may

result in discontinuities of the internal limiting
membrane and ingress of glial cells. Vitreous
haemorrhage from PSRs may contribute by stimulat-
ing fibroplasia and activating cortical hyalocytes.
Transudation of plasma from PSRs may disorganise
the vitreous cortex further to increase the risk
of posterior vitreous detachment. Dellaportal9
suggested that subclinical, subretinal transudation
into the macula from peripheral retinal lesions may
contribute to ERMs.
There is insufficient evidence to explain why treat-

ment ofPSR reduces the risk ofERM formation. The
occlusion of proliferative lesions decreases the risk of
vitreous haemorrhage and transudation of plasma.
This may decrease the incidence and progression of
posterior vitreous detachment, the attendant disrup-
tion of the internal limiting membrane, and the
subsequent ingress of glial cells.
The present study demonstrates a significant visual

morbidity associated with ERM. The development of
traction detachment in two eyes (8% of those with
ERM) was caused by progression of localised ERM
at the posterior pole and did not appear to be caused
by traction from peripheral sites of vitreoretinal
traction-the most frequent cause of traction detach-
ment in proliferative sickle cell retinopathy.

Progression of ERM in sickle cell retinopathy
resembles the unpredictable nature of idiopathic
ERMs reported by Sidd et al.20 They describe a case

progressing from 6/7-5 to counting fingers in three
months and other cases failing to progress after seven
years. Spontaneous separation of ERMs was not
observed in the present study but has been reported
elsewhere.2122
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