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ABSTRACT

This report presents a case of angiographically leaky cystoid macular edema (CME) in a patient with CNGB1-associated retinitis 
pigmentosa (RP), detailing the anatomical and functional response to intravitreal dexamethasone implant treatment. The CME 
progressed despite topical carbonic anhydrase inhibitor and intravitreal anti–vascular endothelial growth factor therapy. Following 
bilateral intravitreal dexamethasone implant (Ozurdex®) injections, visual acuity improved, and CME regressed on optical coherence 
tomography. Recurrences responded to repeated dexamethasone implantation, with stable intraocular pressure during follow-up. This 
case illustrates that an intravitreal dexamethasone implant may be an effective treatment option for angiographically leaky CME in 
CNGB1-associated RP. Recognition of fluorescein angiographic leakage may help identify a vasogenic, steroid-responsive CME 
subtype in this genetically defined patient group.
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Cystoid macular edema (CME) associated with RP is a 
significant cause of vision loss, with a prevalence reported 
in different studies ranging from 10% to 50%. The 
pathophysiology of RP-associated CME is multifactorial; 
Müller cell dysfunction, impaired potassium/ion transport, 
inflammatory processes, and loss of blood retinal barrier 
(BRB) integrity are among the key mechanisms.5

An important aspect of RP-associated CME is its 
angiographic heterogeneity. In some cases, peripheral 
petaloid leakage is observed on fluorescein angiography 
(FA), while in others, despite the presence of prominent 
cystic changes on optical coherence tomography (OCT), 
no angiographic leakage is detected. This difference may 

INTRODUCTION

Retinitis pigmentosa (RP) is a genetically heterogeneous 

group of retinal dystrophies characterized by progressive 

loss of photoreceptor cells.1,2 The natural course of 

the disease typically involves night blindness, loss of 

peripheral visual field, and central vision loss in later 

stages. To date, more than  90 genes associated with RP 

have been identified, with CNGB1 mutations accounting 

for approximately 2–8% of autosomal recessive rod-

cone dystrophies. 3,4 CNGB1 encodes the β-subunit of the 

cGMP-gated channel found in rod photoreceptors, and its 

mutations disrupt phototransduction. 

Copyright © 2026 The author(s). This is an open-access article under the terms of the Creative Commons Attribution License (CC BY) which permits 
unrestricted use, distribution, and reproduction in any medium or format, provided the original work is properly cited.

https://orcid.org/0009-0000-0714-5024
https://orcid.org/0000-0002-3456-1178


198
Treatment of Cystoid Macular Edema with Angiographic Leakage in Retinitis Pigmentosa Associated with 

CNGB1 Mutation Using Intravitreal Dexamethasone Implant (Ozurdex): A Case Report 

be decisive in treatment response; it is known that the CME 
subtype associated with FA-positive (leaky) RP responds 
better to anti-inflammatory treatments.6-9

In the treatment of CME, carbonic anhydrase inhibitors 
(CAI), anti–vascular endothelial growth factor (VEGF) 
agents, intravitreal triamcinolone acetonide, and intravitreal 
dexamethasone implant (Ozurdex®) have been used. There 
is increasing evidence that the dexamethasone implant 
provides significant anatomical improvement in RP-related 
CME.10-15

The prominent petaloid leakage observed in FA is a 
typical finding, indicating the prominence of the vasogenic 
component of RP-associated CME. In this case, the CME 
showing leakage in FA in an RP patient carrying a CNGB1 
mutation regressed with intravitreal dexamethasone 
implant and improved vision, despite being unresponsive 
to topical CAI and anti-VEGF treatment. The response of 
the case to intravitreal injection is similar to the response 
to CME treatment associated with retinal vascular diseases, 
thus providing a unique contribution to the literature.

CASE REPORT

The study adhered to the tenets of the Declaration of 
Helsinki. Written informed consent was obtained from 
the patient for the publication of this case report and any 
accompanying images. A forty-five-year-old female patient 
presented to our clinic complaining of decreased visual 
acuity and narrowing of the visual field. Visual acuity was 
measured as 0.3 bilaterally. Intraocular pressures (IOP) 
were 15/16 mmHg. The anterior segment examination 
revealed grade 1 posterior subcapsular cataract, and the 
fundus examination revealed bilateral waxy optic discs, 
arteriolar attenuation, and widespread bone spicules (Figure 
1). OCT examination revealed bilateral CME (Figure 2A). 
FA showed increasing late-phase petaloid leakage in the 
fovea (Figure 3). Electroretinography (ERG) demonstrated 
reduced rod and cone responses under both scotopic and 
photopic conditions bilaterally (Figure 4). Visual field 
examination revealed relatively preserved bilateral central 

visual fields with widespread absolute scotomas in the 
periphery (Figure 5). Topical brinzolamide twice daily was 
initiated for the treatment of cystoid macular edema, and a 
follow-up visit was scheduled after 1 month.

The patient was referred for genetic testing with a 
preliminary diagnosis of retinitis pigmentosa.  Using next-
generation sequencing, a homozygous splice-site variant, 
c.413-1G>A, was identified in intron 7 of the CNGB1 gene 
(NM_001297). This variant is predicted to disrupt normal 
mRNA splicing and result in loss of function of the encoded 
protein. According to the American College of Medical 
Genetics and Genomics (ACMG) and the Association for 
Molecular Pathology (AMP) guidelines, the variant was 
classified as pathogenic.16

This variant has been previously reported in association 
with retinitis pigmentosa and is documented in publicly 
available databases such as ClinVar.17

At the one-month follow-up, the patient’s visual acuity 
decreased to 0.2 in the right eye and 0.15 in the left eye, 
and an increase in cystoid macular edema was observed 
on OCT (Figure 2A). The patient received three bilateral 
intravitreal bevacizumab injections at one-month intervals; 
however, due to no change in macular edema, the patient 
received bilateral intravitreal dexamethasone implant 
injections (Figure 2B). At the 2-month follow-up after the 
dexamethasone injection, visual acuity improved to 0.6 
in both eyes, cystoid macular edema decreased on OCT, 
and IOP values were 17 mmHg in both eyes (Figure 2C). 
At the 3-month follow-up, the patient underwent bilateral 
dexamethasone implant injection due to the recurrence of 
CME. The patient’s visual acuity remained at 0.6, CME 
has regressed, and IOP values are within normal limits. 
After three dexamethasone implants, cataract surgery was 
performed on the left eye at the 12-month follow-up. At the 
15-month follow-up examination, visual acuity in the right 
eye was 0.6 and in the left eye 0.8; intraocular pressure 
was 15/16 mmHg, and CME remained regressed bilaterally 
after a total of three dexamethasone implants per eye. The 
patient’s follow-ups continue.
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Table 1: Chronological summary of clinical findings, interventions, and outcomes

Time VA OCT Treatment

Baseline 0.3/0.3 CME Topical CAI

1 month 0.2/0.15 Increased CME Anti-VEGF (monthly ×3)

4 month 0.2/0.15 Persistent CME 1st DEX implant

6 month 0.6/0.6 No CME —

7 month 0.3/0.3 Increased CME 2nd DEX implant

10 month 0.6/0.6 Regressed CME -

12 month 0.3/0.3 Increased CME 3rd DEX implant + cataract surgery 
(LE)

15 month 0.6/0.8 No CME -

VA: Visual acuity, OCT: Optical coherence tomography, CME: Cystoid macular edema, CAI: Carbonic anhydrase inhibitor, VEGF: 
Vascular endothelial growth factor, DEX: Dexamethasone, LE: Left eye

Figure 1. A-B. Color fundus photographs showing bilateral waxy optic disc pallor, arteriolar attenuation, and widespread bone 
spicule pigmentation.
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Figure 2. A. Optical coherence tomography image after 3 months of topical carbonic anhydrase inhibitor therapy. B. Progression 
of cystoid macular edema following three intravitreal bevacizumab injections. C. Regression of cystoid macular edema after a 
single intravitreal dexamethasone implant (Ozurdex).

Figure 3. A-B. Fluorescein angiography images demonstrating petaloid leakage at the fovea and hypofluorescence related to 
bone spicule pigmentation in the mid-peripheral and peripheral retina.
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Figure 4.  Electroretinography showing reduced rod and cone responses under both scotopic and photopic conditions bilaterally.

Figure 5.  A-B. Visual field examination demonstrating relative preservation of the central visual field with widespread absolute 
scotomas in the peripheral field bilaterally.
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DISCUSSION

Retinitis pigmentosa-associated CME exhibits 
heterogeneous characteristics from both clinical and 
pathophysiological perspectives. In particular, the presence 
of leakage in FA suggests a predominant vasogenic 
component, and the response to anti-inflammatory 
treatments is more pronounced in this subtype.5,6

Anti-VEGF therapies generally have limited efficacy in RP-
associated CME. Intravitreal steroid therapies, however, 
may be effective in RP-associated CME through the 
suppression of inflammatory mediators, BRB stabilization, 
and regulation of Müller cell function.

In a multicenter study by Mansour et al., it was reported 
that intravitreal dexamethasone implants improved visual 
acuity in approximately half of RP patients with CME, 
independent of gene defects.10 In a study by Colombo et 
al., intravitreal dexamethasone implants were reported 
to be more effective than topical CAI in the treatment 
of CME associated with RP.11 Similarly, Sudhalkar et al. 
also demonstrated that intravitreal Ozurdex implants are 
effective in CME associated with RP that does not respond 
to topical CAI treatment.12 

Likewise Veritti et al. reported that dexamethasone implants 
provided superior anatomical outcomes compared to oral 
acetazolamide, highlighting the role of anti-inflammatory 
therapy in RP-related CME.13 Similarly, Park et al., in 
a randomized paired-eye trial, demonstrated significant 
improvement in both visual acuity and central macular 
thickness following dexamethasone implant treatment.14  
Ahn et al. also reported favorable anatomical and functional 
outcomes in patients with refractory CME secondary to 
RP.15

Consistent with these findings, our case demonstrated a 
marked anatomical and functional response to intravitreal 
dexamethasone implantation. However, unlike previous 
studies, our report provides genotype-specific insight in a 
patient with genetically confirmed CNGB1-associated RP, 
suggesting that steroid responsiveness may also be observed 
in this molecularly defined subgroup. The therapeutic 
superiority of dexamethasone in our case may be attributed 
to its ability to stabilize the blood-retinal barrier and 
modulate Müller cell-mediated fluid homeostasis, which 

appeared to be the primary drivers of the angiographically 
leaky phenotype observed.

 CNGB1-related RP is a well-defined subgroup of rod-
cone dystrophy with a broad clinical spectrum. It is known 
that distinct mutant variants in the CNGB1 gene lead to 
genotypic-phenotypic differences. 

Nassisi et al. demonstrated in a large mutation compilation 
that the majority of CNGB1 mutations result in rod–cone 
dystrophy.18 Jackson et al. reported considerable variability 
in the phenotypic course among affected patients.19 In this 
context, the relative preservation of central vision observed 
in our case represents a clinical example of this reported 
phenotypic variability.

Ba-Abbad et al. have described isolated rod dysfunction, 
indicating that specific ERG findings emerging in the 
early stages of the disease are valuable.20 Consistent with 
this observation, our patient also demonstrated reduced 
rod and cone responses on ERG. Post-treatment ERG 
data were not available in this case, which represents 
a limitation in assessing the functional impact of anti-
inflammatory therapy on disease progression. Given the 
potential relationship between inflammation and retinal 
degeneration, post-treatment ERG evaluation may provide 
additional insight into functional outcomes, as suggested 
by recent studies.21 The clinical variability of CNGB1-
related RP is also supported by the study by Alshamrani 
et al., who reported new variants and severe phenotypes.22

The most important phenotypic finding in our case is CME 
that responds to intravitreal dexamethasone injection. 
CME has been rarely reported in RP cases associated with 
CNGB1 gene mutations. The presence of angiographically 
leaky CME in CNGB1-mutated cases is an even rarer 
phenotypic finding. In our case, the previously reported 
CNGB1 variant may have contributed to this phenotypic 
presentation.17

CONCLUSION

This case illustrates the potential role of intravitreal 
dexamethasone implant in the treatment of CME in a patient 
with CNGB1-associated RP. Reports on the treatment 
response of CME in CNGB1-related RP are limited in the 
literature. In our case, regression of CME refractory to 
CAI and anti-VEGF therapy, and accompanied by marked 
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petaloid leakage on FA, suggests a vasogenic and steroid-
responsive CME subtype.

This finding highlights the importance of individualized 
treatment strategies in RP patients with CNGB1 mutations 
and suggests that recognizing CME with angiographic 
leakage may be critical for visual prognosis in this patient 
group. Personalizing treatment protocols in genetically 
defined subgroups will be an important step in the 
management of RP-associated macular edema in the future.
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