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Background: We report our findings in three cases of unilateral macular edema associated 

with retinal vein occlusion (RVO) that improved after successful treatment of systemic hyper-

tension alone.

Methods: All three cases had systemic hypertension but no diabetes mellitus or other ocular 

diseases associated with macular edema. All patients were treated only with medication for 

systemic hypertension. Optical coherence tomography was performed to determine the foveal 

thickness before and after treatment.

Results: Case one was a 72-year-old woman with a central RVO who had macular edema in 

her left eye and a visual acuity (VA) of 20/50. Her blood pressure (BP) was 169/96 mmHg. 

One month after the initiation of a calcium blocker to treat her systemic hypertension, her BP 

was decreased, macular edema was reduced, and her VA improved to 20/20. Case two was 

a 62-year-old woman with branch RVO. Her VA was 20/40 and her BP was 165/97 mmHg.  

Six weeks after initiation of medication to treat her systemic hypertension, her RVO-related 

macular edema had decreased and her VA improved to 20/20. Case three was a 71-year-old man 

with branch RVO. His VA was 20/50 and his BP was 165/87 mmHg. One month after initiation 

of treatment for systemic hypertension, his RVO-related macular edema had disappeared and 

his VA improved to 20/20. All three cases had nonischemic RVO by fluorescein angiography, 

and they did not develop ischemic changes for at least 1 year. 

Conclusion: The reduction of macular edema following a decrease in the systemic hyperten-

sion suggests that the edema was most likely caused by leakage of fluids from the blood vessels. 

We recommend that the blood pressure should be measured in all patients with macular edema 

before initiating intravitreal anti-VEGF therapy.
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Introduction
Intravitreal injections of antivascular endothelial growth factor (anti-VEGF) are cur-

rently the standard treatment of macular edema related to retinal vein occlusion (RVO), 

eg, by an intravitreal injection of either ranibizumab or aflibercept.1 These treatments 

are also effective in achieving a relatively rapid resolution of macular edema in most 

RVO patients.1,2 The visual acuity (VA) is improved, and there are few complications. 

However, repeat injections are often required because of a recurrence of macular edema, 

which increases the risks associated with intravitreal injections.1

We report our findings in three cases of macular edema secondary to a unilateral 

RVO, where the macular edema was reduced by treating only an existing systemic 

hypertension. VA also improved, and there were no recurrences for at least 1 year.
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Cases
Case one was a 72-year-old woman with a central RVO 

(CRVO), who had macular edema in her left eye, with a 

VA of 20/50. Her blood pressure (BP) was 169/96 mmHg, 

and she did not know that she had systemic hypertension. 

We recommended that she be examined by an internist, 

who diagnosed her with systemic hypertension and pre-

scribed antihypertensive medications. One month after the 

initiation of a calcium antagonist, her BP had decreased to 

around 135/80 mmHg, and her RVO-related macular edema  

had disappeared (Figure 1). In addition, her VA had improved 

to 20/20, and her foveal thickness (FT) measured by optical 

coherence tomography (Spectralis, Heidelberg, Germany) 

decreased from 550 μm to 241 μm. Her retinal hemorrhages 

had disappeared, and there has been no recurrence of the 

macular edema for at least 1 year. 

Case two was a 62-year-old woman with a branch RVO 

(BRVO) in her left eye. Her VA was 20/40 and her BP was 

165/97 mmHg. Six weeks after beginning an angiotensin II 

blocker to treat her systemic hypertension, her BP decreased 

to 131/78 mmHg, her VA improved to 20/20, and her RVO-

related macular edema had decreased, with the FT reduced 

from 532 μm to 225 μm (Figure 2).

Case three was a 71-year-old man with BRVO in his 

right eye. His VA was 20/50 and his BP was 165/87 mmHg. 

One month after initiation of a combination of a calcium 

blocker and angiotensin receptor blocker, his BP decreased 

to 135/81 mmHg, his VA improved to 20/20, and his RVO-

related macular edema was not present (Figure 3). The FT 

was reduced from 321 μm to 213 μm. His BRVO improved, 

and there has been no recurrence of the macular edema for 

at least 1 year and 9 months.

In all three cases, the RVO-related macular edema was 

improved or completely resolved following treatment of 

the systemic hypertension alone. All of the cases had nonis-

chemic RVO by fluorescein angiography, and they did not 

progress to ischemic changes after the treatments. There have 

been no recurrences of macular edema, and good VA was 

maintained for at least 1 year.

Discussion
In all three cases of RVO-related macular edema, there 

was an improvement or complete resolution of the edema 

following treatment of an existing systemic hypertension 

alone. Importantly, the VA was improved and an intravit-

real injection of anti-VEGF was not needed. There were no 

recurrences of macular edema during our observation period 

of at least 1 year.

It is known that the RVO-related macular edema responds 

well to intravitreal anti-VEGF because the predominant cause 

of macular edema is the high levels of VEGF.3 However, 

frequent injections of anti-VEGF antibodies are required, 

Figure 1 Case one: fundus and optical coherence tomographic images of a 72-year-old woman with a CrVO before and after treatment of systemic hypertension with a 
calcium blocker.
Notes: at the first visit her BP was 169/96 mmHg with no medications, and her fundus showed an impending CRVO with macular edema. Her VA was 20/50. One month 
after the treatment of systemic hypertension, her macular edema completely disappeared, and her VA was improved to 20/20 with no recurrence for at least 1 year.
Abbreviations: BP, blood pressure; CrVO, central retinal vein occlusion; Va, visual acuity.
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and it is still not known exactly how many intravitreal  

injections can be tolerated by an eye. In addition, the high 

cost of VEGF inhibitors is a significant problem.4–6 Thus, 

it would be efficacious to treat macular edema by other 

 techniques or drugs.

Our findings indicate that we should not only ask  

the patients if they have systemic hypertension but also 

 measure the blood pressure, as our first patient was not 

aware she was hypertensive. If the patient has systemic 

 hypertension, we should advise them to see a doctor of 

internal medicine to treat the systemic hypertension prior to 

any intravitreal injection of anti-VEGF medications. 

Systemic hypertension can cause damage to blood vessels 

of the retina, eg, hemorrhages, cotton wool spots, and macular 

edema. Retinal vascular changes are associated with hyper-

tension and diabetes and can predict cardiovascular events.7  

Figure 2 Case two: fundus and optical coherence tomographic images of a 62-year-old woman with BRVO before and after treatment of her systemic hypertension  
with an angiotensin ii blocker. 
Notes: Her BP was 165/97 mmHg at the first visit. Macular edema decreased, and her VA improved from 20/40 to 20/20 after treatment.
Abbreviations: BP, blood pressure; BRVO, branch retinal vein occlusion; VA, visual acuity.

Figure 3 Case three: fundus and optical coherence tomographic images of a 71-year-old man with a BRVO before and after treatment of systemic hypertension  
with angiotensin receptor blocker.
Notes: His BP was 165/87 mmHg at the first visit. Macular edema was not present with greatly improved VA from 20/50 to 20/20 1 month after treatment.
Abbreviations: BP, blood pressure; BRVO, branch retinal vein occlusion; VA, visual acuity.
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Relevant to our cases, CRVOs and BRVOs are both 

 associated with macular edema. Other major predisposing 

factors for macular edema are diabetes, dyslipidemia, smok-

ing, and renal disease.7,8 Identifying and treating any systemic 

diseases should be done to reduce the risk of developing 

macular edema and also prior to any anti-VEGF injections.

Martínez et al reported that a RVO may be the first mani-

festation of undiagnosed hypertension.9 Therefore, the early 

detection of hypertension and good control of BP levels may 

prevent a RVO.9 As ophthalmologists, we should be much 

more careful in determining whether systemic hypertension 

is present in patients with a RVO.

However, we must remember that VEGF inhibition for 

RVO-related macular edema is more effective in reducing 

macular edema and improving VA if performed within  

3 months after onset. This suggests that beginning the treat-

ment 3 months after onset would probably be too late.10,11 

Thus, if an initial alternate therapy is tried, the results need to 

be obtained in less than 3 months. Early treatment is important 

in CRVO because the natural course of the visual functions 

is particularly poor in CRVO as opposed to BRVO.12,13 It has 

been reported that untreated eyes with CRVO generally have 

poor VA, which decreases with time, and one-fourth of eyes 

with nonischemic CRVO converted to ischemic CRVO.12  

In our three cases, macular edema was improved within  

4–6 weeks after onset with medications only for the systemic 

hypertension. Even if the macular edema recurred, we would 

still have had time to administer anti-VEGF therapy.

There are limitations of this study. We studied only  

three patients, and there were no controls; therefore, further 

investigation with controls is required. However, we present 

our findings so that others can determine if similar findings 

can be made in a larger number of patients.

In conclusion, our findings show that the blood pressure 

of patients with macular edema associated with a RVO 

should be measured before anti-VEGF therapy is instituted. 

If systemic hypertension is present, it should be treated before 

any anti-VEGF therapy is begun.
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