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Objective: To describe a case of retinal vein occlusion with history of primary pulmonary hypertension.
Material and Method: Case report
Results: We report a case of ischemic central retinal vein occlusion (CRVO) with secondary macular edema in a 23-year-old
woman with history of primary pulmonary hypertension. This patient was treated with intravitreal anti-vascular endothelial
growth factor (anti-VEGF) for macular edema. Her vision improved after treatment.
Conclusion: We present ischemic CRVO with secondary macular edema, where primary pulmonary hypertension is thought
to be the main risk factor. Treatment of macular edema, monthly follow-up, looking for sequential neovascularization and
systemic control of primary pulmonary hypertension are crucial in restoring vision and preventing CRVO in the fellow eye.
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Retinal vein occlusion (RVO) is the common
retinal vascular disease causing blurred vision after
diabetic retinopathy(1), and often causes catastrophic
consequences to quality of life(2,3). RVO is classified
according to where the obstruction of the venous blood
flow is located. Occlusion of the central retinal vein at
the level of the optic nerve is referred to as central
retinal vein occlusion (CRVO). Occlusion at the primary
superior or  inferior branch involving approximately
half of the retina is referred to as hemi-retinal vein
occlusion (HRVO). Obstruction at any more distal
branch of the retinal vein is referred to as branch retinal
vein occlusion (BRVO)(4). In this article, we are mainly
interesting in CRVO, which can be subdivided to 2
groups: ischemic, and non-ischemic, with each having
different clinical features and prognosis. Most of the
patients are old age, however; it can be seen in young
adults, and occasionally associated with a systemic
disease. In young adults, systemic infections, idiopathic
inflammation, hematologic disorder (systemic vasculitis,
myeloproliferative disorders), and circulatory disorders
are usually the causes, although many cases seem to

be idiopathic. It is advisable to refer patients with RVO
especially less than 50 years of age for meticulous
clinical evaluation(5,6).

Primary pulmonary hypertension (PPH) is a
progressive disease characterized by elevated
pulmonary vascular resistance, results in increased right
ventricular after load, which leads to decline in right-
heart function. PPH usually occurs in young and
middle-age women with unknown etiology. However,
the current theories on pathogenesis believe in the
abnormalities in interaction between endothelial and
smooth-muscle cells(7). There were some reports
regarding CRVO associated with PPH that had no
favorable results. This report will describe the course
of this disease with modern treatment.

Case Report
A 23-year-old Thai female with history of PPH

presented to the eye clinic with visual loss on her right
eye for one week. She has been taken sildenafil and
bosentan. Vital signs were normal. Ophthalmic
examination showed that the best corrected visual
acuity (BCVA) was 5/200 on the right eye and 20/20 on
the left eye. Intraocular pressure of both eyes were
normal. Cornea, iris, pupil and lens examination were
unremarkable. Positive relative afferent pupillary defect
(RAPD) was found on her right eye. The fundus
examination on the right eye showed dilated and
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tortuous retinal vessel, generalized flame shape
hemorrhage, blurred disc margin and macular edema
(ME) as shown in Fig. 1. The fundus examination on
the left eye was normal. The optical coherent
tomography (OCT) scan on her right macula showed
macular edema as Fig. 2.

The patient was diagnosed with CRVO and
macular edema. She was treated with intravitreal
ranibizumab for 2 times on a month apart and consult
her cardiologist for systemic control of PPH. After a
month from last injection, the BCVA was 20/30 and
central retinal thickness (CRT) was reduced from 632 to
218 mm. The area of retinal hemorrhage were decreased
(Fig. 3).  Moreover, for 6 months, no macular edema
was found as well as no other neovascularization and
the patient’s vision was stable even a year after.

Discussion
Central retinal vein occlusion (CRVO) has

characteristic fundus of dilated and tortuous retinal
veins, a swollen optic disc, intraretinal hemorrhages
(blot and flame shaped), cotton wool spots and retinal
edema. The visual loss occurs secondary to macular
edema or ischemia. In most forms of central retinal vein
occlusion, the occlusion is at or proximal to the lamina
cribosa of the optic nerve(8), where the central retinal

Fig. 1 Fundus examination of both eyes. A) Right eye, B)
Left eye.

Fig. 2 OCT macula of both eyes. A) Right eye, B) Left
eye.

Fig. 3 Fundus photograph of left eye after 2 dose of
intravitreal ranibizumab.

Fig. 4 OCT macula of both eyes after 2 dose of intra-
vitreal ranibizumab

vein exits the eye. It is postulated that a thickened
central retinal artery may impinge on the central retinal
vein causing turbulence endothelial damage and
thrombus formation. CRVO is now classified by 2 ends
of the spectrum of disease, as non-ischemic and
ischemic, which of each has implication for prognosis
and treatment(4). A number of parameters can be used
to assess the severity of ischemia such as the degree
of visual loss, presence of a relative afferent pupillary
defect (RAPD), marked venous tortuosity and
dilatation, extent of retinal capillary non-perfusion on
fluorescein angiography, and electroretinography
showing reduced b-wave amplitude, reduced b:a ratio,
and prolonged b-wave implicit time(9).

Pulmonary hypertension is defined as a mean
pulmonary arterial pressure of more than 25 mmHg at
rest. Primary pulmonary hypertension is a rare
condition, with an incidence of 1 to 2 cases per million
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per year and a prevalence of 1,300 per million(7,10).
Although the pathogenesis is still ambiguous, the
current theory believes that it is involved in the
proliferation, migration of pulmonary vascular cells
along the pulmonary arterial wall (i.e. endothelial cells,
smooth muscle cells, myofibroblasts). There are many
contributing factors not only the inflammation,
pulmonary endothelial cell dysfunction, aberrant cell
proliferation in the vascular wall, but also those several
gene mutation. Because of decreasing of vascular
diameter, the pulmonary vascular bed increases
resistance and thus increases the workload of the right
ventricle. These cycles are continued until the right
heart cardiac output can no longer overcome the force
of this resistance. As increasing of venous return
volume, the venous pressure rises. This is the
stagnation of venous flow associated with PPH(11,12).

Therefore stagnation of venous outflow has
been proposed as a probable cause of CRVO, this
patient developed CRVO due to poor VA and positive
RAPD. Pathophysiology due to the elevated venous
pressure found in PPH is responsible for decreased
choroidal perfusion and reduced venous blood outflow
from the eye. This would explain the clinical findings
of central retinal vein occlusion in this patient(13).
Senthil S. et al reported a case of patient who had
PPH turned to have CRVO with macular edema after,
they also were treated with two doses of the intravitreal
bevazicumab, and both BCVA and CRT were much
improved(14).

Nonetheless, there are few case reports
showed that sildenafil could cause CRVO as well.
Usually the patients presented with unilateral, sudden
onset, painless visual loss following the use of sildenafil
though the symptoms mostly occurred in hours(15-17).

Conclusion
Unilateral CRVO with secondary macula edema,

where PPH was thought to be the main risk factor. Close
follow-up looking for sequential complication such as
neovascularization is necessary.  Anti-VEGF for macula
edema and systemic control of primary pulmonary
hypertension are crucial to restore vision and prevent
scenario in the fellow eye

What is already known on this topic?
Central retinal vein occlusion (CRVO) is the

common retinal vascular disease causing blurred vision
after diabetic retinopathy. Most of the patients are old
age. Atherosclerotic risk factors are thought to affect
vascular flow or cause retinal vascular wall

abnormalities. However, it can be seen in young adults,
and occasionally associated with a systemic disease.
It is advisable to refer patients with CRVO especially
less than 50 years of age for meticulous clinical
evaluation.

What this study adds?
We present a 23-year-old female with unilateral

central retinal vein occlusion with secondary macula
edema, where primary pulmonary hypertension is
thought to be the main risk factor. Stagnation of venous
outflow has been proposed as a probable cause of
CRVO. Anti-VEGF for macula edema and systemic
control of primary pulmonary hypertension are crucial
to restore vision and prevent scenario in the fellow
eye.
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