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Objective. The aim of this study is to report a case of central retinal
vein occlusion (CRVO) after coronary artery bypass graft (CABG)
surgery. In this report, we present the third case in the literature with
CRVO after cardiopulmonary bypass (CPB), and the first case after
CABG. Case Report. A 59-year-old male patient complaining of chest
pain was admitted to our hospital. The patient underwent an elective
coronary angiography and was diagnosed with three-vessel coronary
artery disease. An uneventful coronary artery bypass graft operation
was performed using CPB. On the second postoperative day, the patient described blurring and decreased vision in his left eye, whereas
the right eye was normal. The anterior-posterior segment was examined by an ophthalmologist who diagnosed central retinal vein occlusion, using a visual acuity test, fundoscopy. After 5 months of treatment, there has been no improvement in the patient’s visual acuity.
Conclusion. As two previous case reports indicated CRVO can be a
rare complication after CPB, this study demonstrated that CRVO can
also be a complication of CABG. Therefore, CRVO should always be
considered as a potential complication after cardiac surgery.

Introduction
Central retinal vein occlusion (CRVO) is
a retinal vascular disorder and a cause of
painless visual loss, which is the second
most common cause of decreased visual
acuity after diabetic retinopathy. The clinical manifestations of CRVO are related to
venous congestion, which leads to optic disc
swelling, widespread intra-retinal hemorrhage, macular edema, and ischemia (1).
Macular edema is the most common cause
of decreased vision in patients with CRVO
(2). Risk factors for CRVO found in previous

clinical and epidemiologic studies include:
age, arterial hypertension, diabetes mellitus, glaucoma, high intraocular pressure,
and acquired or congenital coagulopathies
(Homocysteinemia, anticardiolipin and antiphospholipid syndromes, factor V Leiden,
protein S and protein C mutations). Some
studies also have reported coronary artery
disease and kidney disease as risk factors (3,
4). The exact pathogenesis of the thrombotic
occlusion of the central retinal vein is not
known. Various local and systemic factors
play a role in the pathological closure of the
central retinal vein.
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Cardiopulmonary bypass during cardiac
surgery is an important procedure which
effects coagulation. There are some complications of cardiopulmonary bypass resulting from impaired coagulation cascade, including cerebrovascular accidents, peripheral embolism, renal vein thrombosis and
CRVO. The relationship between cardiac
surgery and central retinal vein occlusion
has been previously documented. Fosnat
et al. (5) reported a patient who developed
CRVO immediately following extensive cardiac surgery including aortic valve, aortic
root, and proximal aortic arch replacements,
as well as coronary artery bypass grafts. Also,
no certain method has been found so far to
treat this morbidity.
In this diagnostic case report, we present
the third case of CRVO after cardiopulmonary bypass, and the first one after coronary
artery bypass grafting (CABG) surgery.

Case report
A 59-year-old male patient complaining of
chest pain was admitted to our hospital. He
was under medication for hypertension and
type II diabetes mellitus. His blood pressure
and blood glucose levels were within normal
ranges. A treadmill stress test was carried
out. Chest pain and ST segment changes

Figure 1 The dilated fundus examination; retinal
hemorrhages throughout the four quadrants, as
well as disc edema and dilated, tortuous retinal
veins.
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were determined by the ECG, so the test
was ended. Cardiac enzyme tests were negative. The patient underwent elective coronary angiography and was diagnosed with
three-vessel coronary artery disease. We
performed coronary artery bypass grafting
surgery, including left anterior, circumflex
and right coronary arteries. Massive bleeding was observed from chest tubes (1500 cc
in total) in the early postoperative hours, so
we operated on the patient again to locate
the source, but no surgical bleeding spot was
detected. In the meantime, we transfused
two units of fresh blood, erythrocyte suspension and fresh frozen plasma. After the
second intervention, no significant bleeding
was observed and the patient was extubated
on the same day.
On the second postoperative day, the
patient described blurring and decreased vision in his left eye. The patient was then examined by an ophthalmologist and on examination the best corrected visual acuity was
logMAR 1.0 (OD) and 0.8 logMAR (OS).
Anterior segment examination revealed a
clear cornea with grade one nuclear sclerosis in both eyes. The intraocular pressure
was measured to be 14 mmHg (OD) and 17
mmHg (OS) by Goldmann applanation tonometry. The pupils were normal in size and
reaction to light and accommodation. Posterior segment examination revealed clear
media with normal sized optic disc and a
Cup: Disc ratio of 0.3 in both eyes. The vessels were dilated and tortuous with multiple
flame-shaped and dot-blot hemorrhages in
all four quadrants of left eyes (Figure 1). The
patient was given anti-inflammatory agent
(nepefenac 0.1%) to resolve macular edema
and low-molecular-weight-heparin (enoxaparin) to provide anticoagulation (6). After
5 months of treatment, there has been no
improvement in the patient’s visual acuity.
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Discussion
Central retinal vein occlusion takes the second place (after diabetic retinopathy) of all
retinal vascular diseases causing loss of visual acuity (7). Some risk factors for CRVO
have been reported, including age, smoking,
systemic hypertension, diabetes mellitus,
open angle glaucoma and decreased physical activity, but the exact pathology remains
unknown. Various local and systemic factors play a role in the pathological closure of
the central retinal vein, including compression of the vein (mechanical pressure due
to structural changes in lamina cribrosa,
eg, glaucomatous cupping, inflammatory
swelling in optic nerve, orbital disorders);
hemodynamic disturbances (associated
with hyperdynamic or abnormal circulation); vasculitis; homocystinuria, anticardiolipin and antiphospholipid syndromes,
factor V Leiden, protein S, protein C, and
prothrombin G20210A mutations. Besides
these clinical data, other pathophysiological elements that effect coagulation cascade
may cause clotting, resulting in vein occlusion. These are; platelet activity, aggregation
of red blood cells, fibrinogen concentration,
and haematocrit levels (8, 9).
CRVO may be observed as two clinically
important subtypes. The first is non-ischemic CRVO, which results from venous stasis in the retina, accounting for about 75%
of all CRVO cases. The second is ischemic
CRVO, which results from venous occlusion.
The distinction between these two types is
significant, due to their different treatment
and prognosis. Ischemic CRVO was defined
as severe visual loss (6/60 or less), extensive
retinal hemorrhages and cotton-wool spots,
and poor perfusion to the retina as observed
in fleuroscein angiography, which is the
more severe and potentially blinding type.
The non-ischemic type may advance to the
ischemic type (10). Klein et al. reported the
incidence of CRVO in the normal popula-

tion to be 0.5% in their 15-year follow-up
study of 2119 people (11).
Although there is no certain treatment,
ophthalmologists are currently using several
drugs in management of CRVO, such as intravitreal injections of anti-vascular endothelial growth factor (anti-VEGF) agents or
steroids (12). Also anti-inflammatory agents
do not form part of the standard treatment
of retinal vein occlusion. Anti-VEGF and
intravitreal steroid injections are not aimed
at treating the CRVO, but the macular oedema secondary to CRVO.
The patient was a 59-year-old male, a
smoker (20 packs/year). He also underwent
a cardiopulmonary bypass, which may have
caused the low coagulation factor levels and
low platelet counts that resulted in major
bleeding followed by massive transfusion
of blood products, postoperatively. In our
opinion, CRVO occurred due to the first surgery (due to use of CPB). As well as bleeding
diathesis and transfusions there were other
predisposing factors for the development
of CRVO. Use of agents such as protamine
or tranexamic acid to prevent bleeding may
provoke thrombosis and cause alterations in
coagulation (13). Regarding the selection of
treatment of CRVO, macular edema is one of
the prominent treatable causes of decreased
visual acuity in patients with CRVO. Various
treatment modalities have been used for different components of macular edema pathogenesis, with significant progress in stabilizing or improving visual acuity. The suggested
treatments are as follows: anti-inflammatory
agents; intravitreal injection of ranibizumab,
aflibercept, triamcinolone and bevacizumab.
Pharmacological treatment with intravitreal anti-vascular endothelial growth factor
(VEGF) agents is currently first-line therapy
for macular edema. We used low-molecular-weight-heparin (enoxaparin) in the
treatment of this patient, according to the
ophtalmologist’s suggestions. Also, a topical non-steroidal anti-inflammatory agent
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(nepafenac 0.1%) was administered, to reduce macular edema until the venous occlusion resolved (6). The patient’s macular
edema was minimally cystoid so no other
treatments were considered. Moreover, intravitreal anti-VEGF Injection increases risk
of heart attack in coronary heart patients
(14). There was no improvement, and the
patient had not regained full vision in his left
eye after 5 months of treatment.

Conclusion
CRVO following cardiopulmonary bypass is
very rare. As two previous case reports indicated that CRVO can be a complication after
CPB, this study demonstrated that CRVO can
also be a complication after CABG (15). Therefore, CRVO should always be considered as a
potential complication after cardiac surgery.
What is already known on this topic

Central retinal vein occlusion is a a common cause of vision
impairment and a cause of painless visual loss, and is the second most common cause of decreased visual acuity after diabetic retinopathy. The relationship between cardiac surgery and
central retinal vein occlusion has been previously documented.

What this study adds

In the literature there are only two known cases of central retinal
vein occlusion after cardiopulmonary bypass. This study presents
the third case presented in the literature after cardiopulmonary
bypass and the first after coronary bypass grafting surgery.
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