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Successful treatment of cystoid macular edema in central retinal vein oc-
clusion with retinitis pigmentosa: A case report and literature review
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Abstract
 
We present a case of a 41-year-old man with a known history of retinitis pigmentosa who experienced severe vision loss 
in the left eye due to Central Retinal Vein Occlusion (CRVO). The patient sought medical attention one day after the onset 
of vision loss, with all systemic workups yielding normal results. Anterior segment examination revealed no abnormalities, 
and a dilated fundoscopic examination of the left eye showed a congested optic nerve, dilated retinal veins, and hemor-
rhages. Fluorescein angiography confirmed an ischemic CRVO. The initial Central Macular Thickness (CMT) measured 
787um. Following three doses of intravitreal anti-VEGF (bevacizumab) over one week, CMT decreased to 183um, resolving 
central macular edema and improving visual acuity. This case represents the fourth reported instance of retinitis pigmen-
tosa with CRVO. Intravitreal anti-VEGF treatment appears efficacious for addressing cystoid macular edema secondary to 
retinitis pigmentosa with CRVO.
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Abbreviations:

CRVO: Central Retinal Vein Occlusion; CMT: Central Macular Thickness; VEGF: Vascular Endothelial Growth Factor; IRD: 
Inherited Retinal Dystrophy; RP: Retinitis Pigmentosa; CME: Cystoid Macular Edema; BCVA: Best Corrected Visual Acuity; 
IOP: Intraocular Pressure; SD-OCT: Spectral Domain Optical Coherence Tomography; FFA: Fundus Fluorescein Angiography; 
BP: Blood Pressure, CBC: Complete Blood Cell Count; ESR: Estimation Sedimentation Rate; CRP: C-Reactive Protein, LDL-C: 
Low-Density Lipoprotein Cholesterol; RBC: Red Blood Cell; PS: Protein S.

Introduction

Inherited Retinal Dystrophy (IRD) is a diverse range of diseases 
characterized by the degeneration of retinal cells due to ge-
netic factors. Among these, Retinitis Pigmentosa (RP) is the 
most prevalent and is a leading cause of visual impairment in 
most countries [1]. RP is a clinically and genetically heteroge-
neous group of retinal degenerations primarily affecting the 
peripheral photoreceptors. The estimated prevalence is ap-
proximately 1 in 3000 individuals [2]. It is characterized by a 
progressive loss of vision, initially presenting as night blind-
ness, followed by the gradual decline of peripheral visual 
fields. It is often accompanied by central vision deterioration 
[3]. Furthermore, RP patients may also experience infre-

quent ocular problems, such as Central Retinal Vein Occlusion 
(CRVO) [4]. The occurrence of Cystoid Macular Edema (CME) 
in RP patients with CRVO is exceptionally rare. Considering the 
limited studies on the use of intravitreal anti-Vascular Endo-
thelial Growth Factor (anti-VEGF) medications for managing 
CME secondary to RP, we present a case of CME in RP with 
CRVO that was successfully treated with bevacizumab.

Case Presentation

A 41-year-old man with no remarkable past medical and fam-
ily history, known to have retinitis pigmentosa, presented to 
the outpatient department of ophthalmology at XXX hospital 
affiliated with XXX. He complained of blurred vision in his left 
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eye that had persisted for one day. Upon examination, his Best 
Corrected Visual Acuity (BCVA) was hand motion in the left eye 
and 2-meter finger count in the right eye. Intraocular Pressure 
(IOP) was 12 mmHg in the left eye and 11 mmHg in the right 
eye. The anterior segment examination of both eyes revealed 
clear corneas and a normal anterior chamber. Relative Affer-
ent Pupillary Defect (RAPD) was positive in the left eye. Color 
fundus photography using Zeiss Clarus 500 (Germany) showed 
mild peripheral hyperpigmentary spots resembling bone-spic-
ules in the left eye. Additionally, congested optic nerve with 
tortuous and dilated veins scattered throughout the fundus, 
along with dot, blot, and flame-shaped hemorrhages, were 
observed. A few yellowish-white cotton-wool spots were also 
noted (Figure 1). 
Spectral Domain optical coherence tomography (SD-OCT) 
using Spectralis OCT (Heidelberg Engineering, Germany) re-
vealed a central macular thickness (CMT) of 787 μm in the left 
eye, indicating cystoid macular edema with sub-foveal fluid 
(Figure 2). 
Fundus Fluorescein Angiography (FFA) with Heidelberg Retina 
Angiograph (Heidelberg Engineering, Germany) in the left eye 
exhibited marked hypo fluorescence in the macula, consistent 
with the blocking effect of retinal hemorrhages and an area of 
capillary non-perfusion (Figure 3).

Figure 1: Dot, blot, and flame-shaped hemorrhages with cot-
ton-wool spots and congested optic nerve in fundoscopic ex-
amination of the left eye.

Figure 2: Cystoid macular edema with subfoveal fluid in pa-
tient’s left eye. 

Figure 3: Marked hypo fluorescence in macula, consistent with 
the blocking effect of retinal hemorrhages and the area of cap-
illary non perfusion in angiography of the left eye.
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Author Gender (age) OS/OD Treatment First visual acuity Final visual acuity
De-Huwang F (26) OS Single dose Intravitreal aflibercept Finger count 20/200
Eliza Anthony M (34) OD Six doses intravitreal Ranibizumab 20/63 20/40

Figure 4: Regressive edema cystoid macular after 3-time Anti-VEGF injection. 

Table1: Case reports of CRVO in RP (2022-2023).

Further systemic examinations, including chest X-ray, arterial 
Blood Pressure (BP), Complete Blood Cell Count (CBC), Estima-
tion Sedimentation Rate (ESR), C-Reactive Protein (CRP), blood 
sugar level, hemoglobin, Low-Density Lipoprotein Cholesterol 
(LDL-C), and the detection of parameters indicating inflam-
matory and infectious diseases, were performed. No systemic 
diseases were found, and the results of laboratory investiga-
tions were within normal limits. Based on the above findings, 
the patient was diagnosed with CRVO secondary to retinitis 
pigmentosa with macular edema in the left eye. The patient 
underwent three intravitreal injections of off-label Anti-VEGF 
bevacizumab (1.25 mg/0.05 mL Avastin) over a period of one 
month. One week after completing the three doses of intravit-
real bevacizumab, OCT scan showed a significant decrease in 
CMT (183 μm), and macular edema completely resolved. The 
patient's BCVA improved to 3-meter finger count (Figure 4).

Discussion

To date, only three previous cases of retinitis pigmentosa (RP) 
with ischemic central retinal vein occlusion (CRVO) have been 
reported [5,6,7];that we summarize in (Table 1).
Previous studies have indicated that RP is associated with a 
decline in retinal and choroidal blood flow [8,9]. In a study by 
Yang et al., they investigated the blood characteristics in non-
syndromic RP and observed that RP induces Red Blood Cell 
(RBC) aggregation and platelet activation, resulting in blood 
stasis, that further triggers apoptosis [10]. Additionally, cer-
tain mutations associated with thromboembolic disorders 

have been reported in RP patients [11,12]. Bushehri et al. 
identified homozygous mutations in the Protein S (PS) gene, 
responsible for vitamin K-dependent anticoagulant plasma 
PS synthesis. It is described as a potential candidate gene for 
juvenile RP [11,13,14]. However, Ghribeh et al. reported no 
significant difference in the presence of thrombophilic muta-
tions between RP patients and controls [15]. Another prob-
able explanation for CRVO in RP could be the migration of 
retinal pigment epithelium cells into the inner retina, form-
ing a continuous monolayer around thin-walled venules or 
capillaries. This leads to the deposition of extracellular matrix 
between the retinal pigment epithelium and vascular endo-
thelial cells, resulting in vascular wall thickening and subse-
quent vessel occlusion [16]. This mechanism could potentially 
explain the occurrence of CRVO and subsequent CME in RP. 
Macular Edema (ME) is a significant complication of retinal 
vein occlusion, greatly impacting patients' vision [17]. Cystoid 
Macular Edema (CME) is observed in 10-50% of RP patients 
when assessed using optical coherence tomography (OCT) 
[18,19]. Currently, there is no definitive treatment to halt or 
reverse photoreceptor degeneration. However, complications 
such as CME have been managed using various approaches. 
Treatment options for CME secondary to retinitis pigmentosa 
include oral and topical carbonic anhydrase inhibitors, intra-
vitreal steroids, oral corticosteroids, grid laser photocoagula-
tion, pars plana vitrectomy, ketorolac, and intravitreal anti-
Vascular Endothelial Growth Factor (anti-VEGF) agents such as 
ranibizumab and bevacizumab [20]. In recent years, inhibition 
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of Vascular Endothelial Growth Factor (VEGF) has garnered at-
tention [21]. Artunay et al. conducted a study assessing the 
anatomical, clinical, and visual acuity response following in-
travitreal ranibizumab injection in patients with CME due to 
RP. Their findings suggested that intravitreal ranibizumab may 
offer a novel therapeutic approach for treating CME second-
ary to RP, with no associated adverse events reported. Further 
experience with intravitreal ranibizumab in this population 
will help establish its long-term efficacy [22]. Another study by 
Yuzbasioglu et al. evaluated the effectiveness and outcomes 
of intravitreal bevacizumab injections in RP patients. They 
demonstrated that intravitreal bevacizumab administration 
effectively reduced CME in RP, as evidenced by a decrease in 
central macular thickness following treatment [23].
In the presented case, Cystoid Macular Edema (CME) second-
ary to Central Retinal Vein Occlusion (CRVO) was successfully 
treated with monthly intravitreal injections of bevacizumab 
for three times. There were no signs of relapse or anterior 
segment neovascularization during the two-year follow-up pe-
riod. further, in a previous case report where macular edema 
in CRVO patients was treated with a single dose of aflibercept. 
However, in that specific case, the macular edema relapsed 
after three months following the treatment [5]. It's remark-
able that in all cases of CRVO in patients with Retinitis Pigmen-
tosa (RP) neovascularization was not observed during follow-
up. also, there was an improvement in Best-Corrected Visual 
Acuity (BCVA) observed in all cases after the administration of 
anti-VEGF (vascular endothelial growth factor) injections.

Conclusion

Central retinal vein occlusion secondary to retinitis pigmento-
sa is a rare condition. However, it is necessary for ophthalmol-
ogists to be aware of the condition in order to provide timely 
management. The use of intravitreal anti-vascular endothelial 
growth factor drugs has shown effectiveness in treating cys-
toid macular edema associated with RP and CRVO. Therefore, 
considering this potential treatment option can significantly 
contribute to the successful management of CME in RP pa-
tients with CRVO.
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