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Background

Retinal vein occlusion (RVO) is the second most common retinal vascular disorder after diabetic retinopathy [1]. BRVO 
is classified according to the anatomical location as major or macular. Major BRVO refers to occlusion of a retinal vein that 
drains one of the quadrants. Macular BRVO refers to occlusion of a venule within the macula. The incidence of BRVO is 
most common in the supero-temporal quadrant (58.1-66%) [2,3]. BRVO is further classified into perfused (non-ischemic) 
or nonperfused (ischemic). BRVO is the most common RVO with an incidence of 0.44%-1.6% [3,4]. BRVO has many known 
ophthalmic and systemic risk factors including age, hypertension, glaucoma, hyperlipidemia, ocular hypertension [5,6]. There 
is a significant association of advancing age with BRVO, and the incidence of BRVO increases with age. However, there was no 
association of diabetes mellitus with BRVO (unlike the association found with CRVO in the same study) [5,7]. Other factors 
that are significantly associated with BRVO are glaucoma and body mass index (BMI) [5,8]. Various meta-analysis studies have 
examined prevalence and association of vasculitis and thrombophilic risk factors and BRVO. The only significant associations are 
hyperhomocysteinemia and anti-cardiolipin antibodies with BRVO [8-10].

Case Report

A 40 years old non-smoker, non-alcoholic gentleman known to have hypertension for 2 years (on irregular medication) 
presented at the outpatient department of Medicine, Ad-din Sakina Medical College, Jashore with sudden painless vision loss of 
his left eye for last 2 weeks. Since onset, he experienced progressive generalized blurring of the central vision. There was neither 
photopsia nor floaters. Systemic review was not significant. He had no symptoms and signs of systemic vasculitis such as rashes, 
joint pains or mucosal surface ulcers. Sexual history was not significant and he has no history of substance abuse or smoking. 
There was no family history of vascular events as well. He has been taking atenolol on irregular basis. He was a medium built 
individual with a body mass index. 14kg/m2 (height 162cm, body weight 66kg). Blood pressure was 160/95mm of Hg with a 
regular pulse rate of 82beats/minute. The visual acuity of his left eye was 6/24, with near visual acuity of N10 at 33cm. The right 
eye had visual acuity of 6/6 and near vision of N5 at 33cm. Confrontation test revealed no constriction of visual fields. Relative 
afferent papillary defect was absent. Slit lamp examination showed normal anterior segments with open angles bilaterally. The 
intraocular pressure was 18mm Hg bilaterally.

Posterior segment examination of left eye revealed blot retinal hemorrhages along an arcuate course, corresponding to 
supero-temporal retinal nerve fiber layer. Macular edema involved the fovea and was associated with hard exudates deposition. 
The patient has never had any laser treatment before. The supero-temporal retinal vein was dilated and tortuous along its entire 
course. The arterio-venous ratio was 2:3 infero-temporally but was 1:3 supero-temporally. The optic disc was pink with well-
defined margin and cup-disc ratio of 0.5. The infero-temporal retinal vein was neither dilated nor tortuous. There were no 
cotton wool spots, the vitreous was clear, and there was no evidence of retinal periarteritis or periphlebitis. Posterior segment 
findings of right eye were not significant. Flourescein Angiogram of left eye showed blocked venous fluorescence from the 
retinal hemorrhages and capillary drop out along the superior vascular arcade (Figure 1). Optical coherence tomography (OCT) 
revealed cystoid macular edema, loss of foveal contour, presence of multiple optically empty spaces within the neurosensory 
retina (Figure 2) and increased foveal thickness (Figure 3).

Full blood count, renal function tests, liver function tests and thyroid function tests were normal. ESR was 10 mm in 1st hour. 
Preliminary connective tissue screening (ANA, RA test) was negative. He was found to have newly detected diabetes mellitus with 
fasting blood sugar 9.7mmol/L. Fasting lipid profile showed total cholesterol 263mg/dl, LDL cholesterol 217mg/dl Triglyceride 
331mg/dl. He was given Inj. bevacizumab along with rosuvastatin 10mg OD and combination of metformin and vildagliptin. 
Adequate dietary and life style measures were instructed and ensured. Anti-hypertensive medications were rescheduled to ARB, 
telmisartan.

Discussion

Retinal vascular diseases are ocular manifestations of underlying systemic vascular disorders. The eyes are the only place 
in the body which allows direct visualization of the blood vessels. Therefore fundus examination offers a valuable opportunity 
for the early detection of occult systemic vascular disorders. Cugati et al in his analysis of 2 population-based cohorts (Beaver 
Dam Eye Study and Blue Mountains Eye Study) found out that participants aged less than 70 years old with retinal vein occlusion 
(RVO) at baseline were associated with higher cardiovascular mortality [11].
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Abstract

Branch retinal vein occlusion is the most common retinal vein occlusion. RVO is divided into central (CRVO), hemi 
(HRVO) and branch retinal vein (BRVO) occlusion. BRVO is venous occlusion at any branch of central retinal vein. Here 
our case illustrates present a 40 years old gentleman presented with sub-acute vision loss. He was found to have superior 
temporal branch retinal vein occlusion where hypertension, diabetes mellitus and dyslipidemia were thought to be the main 
risk factors. Close follow up, tight blood pressure are crucial to prevent the similar scenario in the fellow eye.
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Being a part of the entity, Retinal vein occlusion (RVO) is the second most common 
retinal vascular disorder after diabetic retinopathy1. BRVO is classified according to the 
anatomical location as major or macular. The incidence of BRVO is most common in 
the supero-temporal quadrant (58.1-66%), followed by the infero-temporal quadrant 
(29%), and least common in the nasal quadrants (12.9%) [2,3]. The increased incidence 
in the supero-temporal quadrant is thought to be due to increased arteriovenous 
crossings in that quadrant. BRVO is further classified into perfused (non-ischemic) or 
nonperfused (ischemic). The true prevalence of retinal vein occlusive disorder is difficult 
to establish as many of them are asymptomatic and only diagnosed incidentally, unless it is 
complicated and visual disturbances manifest. Peripheral branch RVOs are asymptomatic. 
Symptomatic RVOs are due to macular involvement in which patients present loss of 
central vision. Macular edema is the major cause of central loss in RVOs [12]. BRVO is the 
most common RVO with an incidence of 0.44%-1.6% [3,4]. There was an association of 
higher prevalence with race, but not with gender. Overall the prevalence of any RVO and 
BRVO in increasing order by ethnicity was: whites, blacks, Asians, and then Hispanics. 
(The prevalence of BRVO was 0.282% in whites, 0.353% in blacks, 0.498% in Asians, and 
0.598% in Hispanics) [4].

BRVO has many known ophthalmic and systemic risk factors including age, 
hypertension, glaucoma, hyperlipidemia, ocular hypertension [5,6]. There is a significant 
association of advancing age with BRVO, and the incidence of BRVO increases with age. 
After adjusting for age The Beaver Dam Eye Study showed that BRVO was associated 
with hypertension, elevated systolic and diastolic pressure, pulse pressure, ocular 
perfusion, focal arteriolar narrowing, and arteriovenous nicking. A large meta-analysis 
by O’Mahoney et al showed a significant association of hypertension and hyperlipidemia 
with BRVO. However, there was no association of diabetes mellitus with BRVO (unlike the 
association found with CRVO in the same study) [5,7]. Other factors that are significantly 
associated with BRVO are glaucoma and body mass index (BMI) [5,8]. Various meta-
analysis studies have examined prevalence and association of vasculitis and thrombophilic 
risk factors and BRVO. The only significant associations are hyperhomocysteinemia and 
anti-cardiolipin antibodies with BRVO [8-10].

The pathogenesis of BRVO is multifactorial in origin and not completely defined. 
Possible mechanisms include a combination of mechanical compression, degenerative 
changes in vessel walls, and/or hypercoagulable factors. The arteriosclerotic changes 

(specifically arteriovenous crossing) are believed to result in venule occlusion through 
endothelial cell damage and thrombosis. Another hypothesis is that arteriosclerosis 
results in arteriolar insufficiency leading to BRVO. The association between BRVO and 
arteriovenous crossing has been established in multiple studies. In almost all cases of 
BRVO (97.6-100%) [13-15] the thick-walled artery is found anterior to the thin-walled 
vein. The artery and vein also share a common adventitial sheath at these crossings, which 
contributes to the predisposition of vein occlusion at these crossings. Arteriolar sclerosis 
increases the rigidity of the artery and further provides support for the mechanical basis 
of BRVO at arteriovenous crossings [13,16]. Mechanical obstruction of the vein by the 
rigid artery results in turbulent blood flow at arteriovenous crossings, resulting in venous 
intima media and endothelial damage which leads to vein occlusion [2,17].

In histological studies of BRVO the endothelium and intima media are found to be 
thickened and altered at the arteriovenous crossings, with no blood thrombus obliterating 
the venous lumen at the arteriovenous crossing, which suggests a compression as a major 
factor in the pathogenesis of BRVO. Post-mortem and post enucleation histological 
studies of chronic BRVO have shown the thickening of the common adventitial tissue of 
the artery and vein at the arteriovenous crossings [18]. Macular edema is the main cause 
of vision loss in BRVO. The pathogenesis of macular edema is believed to be a result of 
multiple inflammatory cascades. Analysis of vitreous samples from patients with BRVO 
has established the increased levels of VEGF, IL-6, IL-8, and monocyte chemoattractant 
protein-1 compared to control [19-21]. Excess VEGF is produced from retinal epithelial 
cells, endothelial cells and Muller cells in setting of BRVO, resulting in vascular 
permeability and contributing to macular edema [22]. 

The treatment for BRVO is aimed at treatment/prevention of the complications that 
cause vision loss including macular edema, macular ischemia and neovascularization. 
The systemic risk factors should be optimized in consultation the primary care 
doctor.  Prior to the advent of anti-vascular endothelial growth factor (VEGF) agents, 
laser photocoagulation was considered the gold standard for the treatment of BRVO as 
established by the BVOS Group [23,24]. Photocoagulation can be considered in patients 
with perfused macular edema with VA ≤ 20/40 without improvement in visual acuity 
for at least 3 months. Corticosteroids have been shown to be effective for treatment of 
macular edema in BRVO25  .However; intraocular corticosteroids have significant side 
effects including progression of cataracts formation and elevation of intraocular pressure 
[25].

In patients with BRVO, retinal ischemia results in elevated secretion of VEGF 
leading to increased vascular permeability and vasodilatation [20-22]. There are several 
anti-VEGF agents available to treat macular edema due to BRVO including ranibizumab 
(Lucentis), bevacizumab (Avastin), and aflibercept (Eylea).

Regarding surgical care, Muqit et al published on long-term prospective visual 
outcomes of arteriovenous sheathotomy. In those cases where neovascular complications 
such as non-clearing vitreous hemorrhage, pars-plana vitrectomy may be considered 
usually in combination with intraoperative endolaser to the portion of the retina affected 
by the BRVO. Some retinal surgeons also consider pars-plana vitrectomy with internal 
limiting membrane peeling for treatment of recalcitrant RVO-associated macular 
edema, but this remains controversial. Chen et al published the first results of isovolemic 
hemodilution in patients with BRVO and decreased visual acuity with hematocrit ≥35%. 
Patients were randomized to treatment with volume replacement using hydroxyethyl 
starch compared to untreated patients. At one year follow up the final VA was 20/40 in 
the treated group compared with 20/80 in the untreated group [26]. Due to the systemic 
invasiveness of the treatment and the many systemic complications from isovolemic 
hemodilution it is not generally accepted to treat BRVO [16].

The major complications that result in vision loss in BRVO include macular edema, 
macular ischemia, and neovascularization. The typical follow up should be tailored on 
an individual basis to monitor for the development of these complications. After initial 
presentation, the typical follow up should be every month or two months to monitor 
the development of macular edema and/or neovascularization. If macular edema 
develops, treatment with anti-VEGF therapy with/without laser should be initiated and 
monitored for resolution. Once edema has resolved or stabilized, the follow up interval 
can be extended to three to six months or longer for stable chronic cases. Patients with 
nonperfused BRVO (>5 disc diameters), that has not been treated with laser should be 
monitored every three months due to increased risk of neovascularization.The most 
common cause of decreased vision in BRVO is macular edema. Other complications 
include ischemic maculopathy, retinal neovascularization, macroaneurysmal formation, 
retinal telangiectasia, retinal detachment and vitreous hemorrhage.

BRVO has good visual prognosis with 50-60% of patients have a final visual acuity 
≥20/40 even without treatment. The natural course of BRVO depends on the type of 
occlusion, degree of occlusion and development of collaterals. Poor prognostic indicators 

Figure 1: Flourescein Angiogram of Left Eye showed blocked Venous 
Fluorescence from the Retinal Hemorrhages and Capillary Drop Out along 
the Superior Vascular Arcade.

Figure 2&3: Optical Coherence Tomography (OCT) revealed Cystoid 
Macular Edema, loss of Foveal Contour, presence of Multiple Optically 
Empty Spaces within the Neurosensory Retina (Figure-2) and Increased 
Foveal Thickness(Figure 3).
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are chronic macular edema, macular BRVO, and NV resulting in VH [27-30]. Developing 
BRVO in one eye increases the risk of BRVO in the fellow to 7-10% [23,24,28,31,32]. The 
Beaver Dam Eye Study showed no association of increased all-cause mortality or ischemic 
heart disease death, after controlling for age, in subjects with BRVO.

Conclusion

BRVOs in adults require careful systemic evaluation for the presence of 
cardiovascular risk factors as well as to exclude hyper coagulabilities or collagen vascular 
diseases. Our case illustrates an interesting presentation of unilateral ischemic branch 
retinal vein occlusion, where hypertension and dyslipidemia were thought to be the main 
risk factors. While many interventions for fixed visual loss associated with BRVO have 
largely not proven to be of benefit, our management focused on controlling blood pressure 
and hyperlipidemia as preventive measures to protect the fellow eye. Meanwhile, close 
follow up was emphasized to investigate for signs of iris/angle neovascularization.
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