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CASE REPORT

Branch retina vein occlusion combined 
with angle‑closure glaucoma is associated 
with a mutation in BEST1: a case report
Xue Yin and Qinhua Cai*    

Abstract 

Background:  It is rare for a patient to be diagnosed with branch retina vein occlusion (BRVO), angle-closure glau-
coma (ACG) and autosomal recessive bestrophinopathy (ARB). ARB is strongly associated with ACG. Although glau-
coma is a significant risk factor for RVO, there is a plausible relationship between ACG and BRVO. To discuss correlation 
of these diseases is necessary.

Case presentation:  The genetic testing and medical treatment of a patient with ocular fundus diseases and ACG 
were recorded. We present a 47-year-old male patient with BRVO who was diagnosed with angle-closure glaucoma 
and a homozygous mutation of c.140G > A (p.R47H) in BEST1. Intravitreal ranibizumab was administered in combina-
tion with three antiglaucomatous eyedrops to lower intraocular pressure (IOP) in the right eye. One month later, BCVA 
improved to 0.3. IOP was controlled at 13 mmHg.

Conclusions:  ACG was likely combined to ARB, while there’s a plausible relationship between ACG and BRVO.

Keywords:  Autosomal recessive bestrophinopathy, BEST1, Angle-closure glaucoma, Branch retina vein occlusion, 
Case report

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Mutations in the BEST1 gene are associated with a wide 
range of ocular phenotypes, including autosomal reces-
sive bestrophinopathy (ARB). ARB is clinically char-
acterized by central visual loss from subretinal fluid or 
macular edema and characteristic retinopathy consisting 
of punctate flecks [1]. Recently, ARB has been associated 
with hypermetropia and angle-closure, which are predis-
positions to narrow-angle glaucoma [2].

There is no denying that glaucoma coexists with retinal 
hemodynamic abnormalities. Additionally, it has been 
suggested that the pathogenesis of retina vein occlusion 
(RVO) is associated with glaucomatous anatomic changes 

[3]. Here, we present a case of angle-closure glaucoma 
(ACG) associated with a BEST1 homozygous mutation 
of ARB and a combined branch retina vein occlusion 
(BRVO) and analyze the correlation of these diseases.

Case presentation
A 47-year-old male presented to the First Affiliated Hos-
pital of Suzhou University with a 2-week history of wors-
ening visual acuity in the right eye. The patient stated that 
he had not any systemic diseases including hypertension 
and diabetes. The best corrected visual acuity was 0.08 
in the right eye (OD) and 0.3 in the left eye (OS). In the 
right eye, the peripheral anterior chamber depth (ACD) 
was shallow. The pupil was dilated and was not sensitive 
to light (Fig.  1A). Shallow peripherally anterior cham-
ber was observed in left eye (Fig. 1B). A circumferential 
grade IV in Scheie grading was observed in static gonios-
copy, and almost 5 clock hours open in the right eye was 
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observed in dynamic (Fig.  1C). No significant periph-
eral angle chamber synechia was found in the left eye 
(Fig. 1D). Fundus examination revealed superior intraret-
inal hemorrhages with an enlarged optic disc. Intraocu-
lar pressure (IOP) were 33 mmHg OD and 17 mmHg OS. 
The ACD was 1.79 mm in the right eye and 2.27 mm in 
the left eye. The axial length (AL) was 22.02 mm in the 
right eye and 22.65 mm in the left eye. At the first visit, 
the patient was diagnosed with BRVO and ACG.

It is worth noting that fundus examination revealed 
pale-yellow deposits in the macula with subretinal fluid 
in both eyes, besides vascular changes and intraretinal 
haemorrhages in superior temporal capillaries trajec-
tory in the right eye (Fig. 1E, F). OCT revealed significant 
accumulation of subretinal fluid, macular cystoid edema 
and high-reflective deposition on the retinal pigment 
epithelial (RPE) layer in the right eye. Additionally, fluid 
under the retinal neurosensory layer (RNFL) with vitel-
liform lesions (chorioretinal hypertrophic scarring and 

disruption at the RPE layer) was observed in the left eye 
(Fig. 2A, B).

Autofluorescent images demonstrated hypofluo-
rescence in the lesion and hyperfluorescence of the 
surrounding area in the macula, which is similar to 
Best vitelliform macular dystrophy (BVMD) (Fig. 2C, D). 
Subsequently, fluorescent sequence analysis revealed an 
autosomal recessive inheritance of the chrll:61,719,418 
(c.140G > A, p.R47H) homozygous mutation in BEST1 
(Fig. 3). However, in most ARBs, fundus autofluorescence 
does not show typical autofluorescent multifocal deposi-
tion [4]. Thus, genetic testing confirmed the diagnosis of 
ARB.

Finally, the patient was diagnosed with BRVO, ACG, 
and ARB. Intravitreal ranibizumab 0.5  mg was admin-
istered in combination with three drugs to lower IOP 
in the right eye. At 1-month postinjection, the BCVA 
improved to 0.3. On OCT, the intraretinal fluid (IRF) 
gradually resolved and cleared in the right eye. However, 

Fig. 1  Photos of the patient. A Ocular anterior-segment image of the patient showing a peripheral iris bombe in the right eye (red arrow). B 
Ocular anterior-segment image of left eye. C Slit-lamp anterior-segment photography of the peripheral chamber. Anterior synechia in the right eye 
(white arrow). D Photography of the peripheral chamber of left eye. E, F Color fundus photographs of the right eye and left eye showing vitelliform 
deposits in macular and retinal hemorrhages. The superior temporal vein is occluded in the optic cup (black arrow)
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the subretinal fluid didn’t decreased (Fig.  4). IOP was 
maintained at 13  mmHg thereafter but required con-
tinued use of eyedrops, Travatan® (Travoprost, 0.004%) 
qn, Mikelan (carteolol hydrochloride, 2%) bid and Azopt 
(brinzolamide, 10 mg/mL) bid.

Discussion and conclusion
Homozygous or compound heterozygous mutations 
of the BEST1 gene caused ARB that are inherited in an 
autosomal recessive pattern. Homozygous patients had 
the shortest AL, shallowest ACD, and highest IOP com-
pared with patients with compound heterozygous muta-
tions and heterozygous mutations and those without 

mutations of BEST1. ARB is strongly associated with 
anterior segment abnormalities and increased suscepti-
bility to ACG. Approximately 50% of ARB patients also 
had ACG [5]. Boon et  al. declared that ARB may have 
a dysgenesis of the anterior segment that additionally 
affects the trabecular meshwork [6]. Therefore, in this 
case, ACG was likely associated with ARB in this case.

BVMD is characterized by vitelliform  lesions that 
typically occur at the macula. However, ARB is associ-
ated with subretinal deposits that occur predominantly 
outside  the macula, mainly at the posterior pole and 
along the  vascular arcades. In Chinese patients, ARBs 
display multifocal subretinal yellowish deposits/flecks 

Fig. 2  Fundus images of the patient. A, B Optical coherence tomography imaging at the first visit show subretinal fluid and high-reflective 
deposition on the retinal pigment epithelial (RPE) layer in both eyes and cystoid macular edema in the right eye. C, D Autofluorescent images 
demonstrating multiple autofluorescent deposits with hypofluorescence in the lesion and hyperfluorescence of the surrounding area
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Fig. 3  Bidirectional Sanger sequencing of the patient and his son. A The top panel shows a homozygotic mutation, c.140G > A (p.R47H), in the 
patient. B The bottom panel shows a heterozygous mutation of c.140G > A in his son

Fig. 4  One month after intravitreal ranibizumab. A Fundus photograph showing hemorrhage remission. B Optical coherence tomography imaging 
showed that the macular cystoid edema resolved, but the subretinal fluid persisted on the RPE
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in the macula or retinal vascular arcades along with 
foveal cystoid macular edema [4]. In this case, the cen-
tral yellowish subretinal depositions bore some resem-
blance to the scrambled-egg (the vitelliruptive) stage of 
BVMD.

Mutation c.140G > A (p.R47H) in Best1 has been 
reported in ARB, BVMD and AVMD [7, 8]. In this 
case, the patient had no relative family history, and his 
parents and his son had no significant clinical symp-
toms. Although the parents’ DNA was not available, 
his son had a heterozygous mutation at the same site. 
Therefore, we assumed it was an autosomal recessive 
disorder.

The RPE interdigitates with the outer segments of pho-
toreceptors and is important in the maintenance of outer 
retina homeostasis. ARB is caused by mutations of the 
BEST1 gene in the RPE. Therefore, we will expect that 
an anti-VEGF agent would be beneficial for repairing 
macular cystoid oedema in patients suffering from RVO 
but not for relieving fluid in the outer layer effectively in 
these cases, as seen after the first intravitreal dose in our 
patient and presumably expected in further doses.

It is well known that glaucoma is associated with the 
risk of RVO. Anatomic changes of the glaucomatous 
optic nerve might be associated with the pathogenesis of 
RVO. Meanwhile, individuals with glaucoma, regardless 
of primary angle closure glaucoma or primary open angle 
glaucoma, have narrower retinal vessels that healthy indi-
viduals [9]. The vascular etiology of glaucoma is likely to 
facilitate RVO development. However, a stronger asso-
ciation was found between ACG and central retinal vein 
occlusion, and the frequency of PAC and PACG in BRVO 
was similar to the value in the general population [10]. 
Thus, there is a plausible relationship between ACG and 
BRVO.

A close relationship has been recognized between 
RVO and glaucoma. RVO, especially CRVO, frequently 
induces neovascular glaucoma (NVG) [11]. However, this 
patient had a short course of disease, and he gained an 
obvious visual field defect and an enlarged optic disc. The 
limitation of our study was the lack of FFA. Even though 
FFA was not conducted, no significant neovasculature 
was found in the anterior segment, including the cham-
ber angle. Therefore, NVG secondary to BRVO could be 
ruled out. More than likely, ACG may be relevant to ARB.

In conclusion, we assume that the ACG was caused by 
ARB, while BRVO might be a coincidence in this case.
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