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Sickle cell disease (SCD) is a genetic hemoglobinopathy that occurs due to a mutation, turning the normal hemoglobin (HbA) to sickle 
hemoglobin (HbS). [1] There are different genotypes for the SCD and the more frequently are the homozygous form (HbSS), also known 
as Sickle Cell Anemia, and the heterozygous form called SC disease, characterized by the combination of  HbS to another pathological 
hemoglobin, the HbC. [1] 

A 46-year-old man presented with a long standing history of decreasing visual acuity was referred for a vitreoretinal specialist evalu-
ation. Medical history was positive for sickle cell anemia (HbSS). He denied any previous ocular treatment.

Best corrected visual acuity (BCVA) on presentation was counting fingers in the right eye (OD) and 20/200 in the left eye (OS). An-
terior segment biomicroscopy and tonometry revealed no pathologic alterations. Funduscopic examinations of the OD revealed a thick 
epiretinal membrane (ERM) from the posterior pole to the temporal periphery (Figure 1A), peripheral ischemia and a solitary red mass in 

Intraocular findings in sickle cell disease (SCD) are described in the literature since 1937 [2] and, in 1971, Goldberg’s proposed the 
first sickle cell retinopathy classification based on peripheral vascular alterations that is still used as the gold standard classification.[3,4]

Posterior pole alterations in sickle cell retinopathy (SCR) includes tractional causes, such as epiretinal membranes (ERM) [5], and 
ischemic maculopathy [6]. The development of Spectral-Domain Optical Coherence Tomography (SD-OCT) enhanced the knowledge 
about several macular diseases [7] and, after the first description of SD-OCT findings in SCD patients [8], it has renewed the interest of 
studying sickle cell ischemic maculopathy (SCIM). [9-12]

We aim to describe a case of SCR presenting tractional maculopathy in one eye and ischemic maculopathy in the fellow eye. A retro-
spective case report was performed by reviewing medical records and imaging exams of one patient. The study protocol was approved 
by the Institutional Ethics Review Board of the Hospital São Rafael (CAAE: 14929313.4.0000.0048) and conducted by the Retina and 
Vitreous Service of the same institution in conjunction with the postgraduate course of the Bahiana’s Scholl of Medicine and Public Health.
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Fluorescein angiography (FA) was performed and revealed a small area of vascular proliferation on the inferior retina of the OS 
(Figure 1D). Spectral-domain optical coherence tomography (SD-OCT) showed a thick ERM causing a traction maculopathy in the OD 
(Figure 2A) and an important retinal thinning, mainly in the temporal area of the macula (Figure 2B).

The patient was referred for peripheral laser photocoagulation in both eyes and to vitreoretinal surgery (23 gauge sutureless vit-
rectomy) in the OD for treating the ERM.
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the retinal periphery suggestive of a hemorrhagic proliferative lesion (hemorrhagic sea fan) (Figure 1B). Funduscopic examination of 
the OS presented abnormal macular reflex, peripheral ischemia, but no sign of proliferative retinopathy was noticed (Figure 1C).

Figure 1:  A: Posterior pole of the right eye presenting a thick epiretinal membrane causing 

severe distortion of the anatomy. B: Temporal periphery of the right eye presenting a solitary 

red mass suggestive of an hemorrhagic proliferative lesion (hemorrhagic sea fan). C: Fundus 

photography of the posterior pole of the left eye. D: Fluorescein angiography of the left eye 

presenting peripheral neovascularization and ischemia.

Figure 2:  A: Spectral-domain Optical Coherence Tomography (SD-OCT) of the right eye 

presenting macular distortion due to a thick epiretinal membrane. B: SD-OCT of the left eye 

showing a partially detached posterior hyaloid membrane and a diffuse decreased retinal 

thickness and a disorganization of the inner retinal structures, mainly in the temporal area.
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We presented a case of Sickle Cell Traction Maculopathy (SCTM) in one eye and SCIM in the fellow eye, documented by fundus pho-
tography, fluorescein angiography and SD-OCT. Both eyes presented proliferative SCR (stage 3 of Goldberg’s classification). 

Discussion

Both traction and ischemic macular involvement in SCD are longstanding described in the literature. [5,6] Despite the macular 
microangiopathy, visual acuity (VA) might not be affected and can remain 20/20 until extensive central involvement. [13] Color vision 
test [14], contrast sensitivity [15] and visual field are more sensitive tests than VA for macular function evaluation in sickle cell disease 
patients. In the presented case, the visual acuity was severe affected in both eye. 

Since Goldberg’s classification it has been the gold standard for staging and guiding treatment of peripheral retinal disease. [3,4] 
Peripheral laser photocoagulation should be considered to prevent visual loss and vitreous hemorrhage, however the treatment does 
not stop the disease progression nor prevents new proliferations to occur. [16] Peripheral laser photocoagulation was indicated for 
both eyes of the presented patient.

ERM is an important cause of maculopathy in SCD patients, often related to proliferative SCR. [5] Surgical treatment was not recom-
mended in the past due to possible surgical complications [5], however the evolution of the vitreoretinal surgery and the introduction 
of the small gauge vitrectomy had improved both functional and anatomical outcome in selected cases of SCR. [17] In the presented 
case, the severe decreased VA and the macular anatomical distortion were considered to decide for the surgery indication.

FA is the gold standard test for evaluating retinal vascular diseases and its application in SCR is longstanding described. [3] FA has 
been proved superior than clinical evaluation for detecting proliferative SCR. [18] Vascular tortuosity, non-perfusion areas and vascular 
proliferation can be found in the peripheral retina and, foveal avascular zone (FAZ) enlargement and irregularity can be found in the 
posterior pole. [3,18,19] In the presented case, the FA was able to detect a small vascular proliferation that was not detected during the 
clinical examination.

SD-OCT has been an important device in the current ophthalmology practice and helped understanding unknown features about 
macular alterations in SCD patients. [8,9,20] Temporal macular thinning of the inner retinal layers is the main SD-OCT finding in SCD 
and has been found even in asymptomatic patients. [9,20] Functional correlation of the thinned area and negative scotoma has been 
described, however the authors suggested that the macular thinning might occur before the onset of the functional impairment. [9]

Development of Optical Coherence Tomography (OCT)-based tests such as the previously mentioned SD-OCT and others such as  
OCT angiography and doppler OCT have been revolutionizing the ophthalmology practice and enhancing the knowledge about sickle 
cell retinopathy. New data from further studies are needed and might be able to determine risk factors and associations with a great 
potential to be applied as a biomarker for severe stages of retinopathy. 
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