
retinopathy[1]. RVO can be evaluated as two primary categories, 
branch RVO (BRVO) and central RVO (CRVO), depending on the 
site of the occlusion. In all of the published studies, BRVO had been 
detected as more common than the CRVO, ranging from 3 to 10 
times more prevalent[1]. RVO is predisposed by various systemic and 
local pathobiological states[2]. The aim of this review is to outline 
clinical risk factors underlying the occurrence of RVO.

THE CLINICAL RISK FACTORS FOR THE 
GENESIS OF CRVO
CRVO is a common retinal vascular disorder that presents with 
variable visual loss. More than 90% of the CRVO cases occur in the 
patients older than 50 years, but it has been reported in all of the age 
groups. CRVO is slightly more frequent in males than in females. 
CRVO does not have any particular racial preference[3]. The Beaver 
Dam Eye Study Group reported the 15-year cumulative incidence of 
CRVO to be 0.5%[4]. Thrombotic occlusion of the central retinal vein 
can occur from various pathological events such as the compression of 
the vein. The mechanical pressure due to the structural changes in the 
lamina cribrosa including glaucomatous cupping, orbital disorders, and 
inflammatory swelling in the optic nerve can cause CRVO. Moreover, 
hemodynamic disturbances associated with sluggish circulation, 
vessel wall alterations as in vasculitis and the changes within the blood 
constituents such as deficient fibrinolysis may complicate CRVO[5].

Age
Advancing age is a very important risk factor for CRVO[3]. The mean 
age for CRVO was 69.6 years[6]. The meta-analysis by Rogers et al[7] 
showed a 0.27 per 1000 prevalence of CRVOs in 40-to-49-year olds, 
0.69 per 1000 in 50-to-59-year olds, 1.67 per 1000 in 60-to-69-year 
olds, 2.87 per 1000 in 70-to-79-year olds, and 5.44 per 1000 in those 
older than 80 years. The prevalence in subjects older than 80 is 20 
times higher than people from 40 to 49 years[7].

Hypertension
Hypertension (HT) is the most commonly risk factor for CRVO[3]. 
Systemic HT accelerates the arterial stiffness that accompanies aging, 
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ABSTRACT
Retinal vein occlusion (RVO) is the second commonest cause of 
retinal vascular disorder just after diabetic retinopathy. RVO is 
associated with a wide variety of systemic and local complicating 
factors. In over half of the cases with RVO, the age of the disease 
onset is over 65 years. The most recognized risk factors for RVO are 
the senility and accompanying systemic vascular diseases. Additional 
risk factors include thrombophilic mutations, systemic inflammatory 
conditions and ophthalmic risk factors. The aim of this review is to 
outline clinical risk factors underlying the occurrence of RVO.
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INTRODUCTION 
Retinal vein occlusion (RVO) is second most common sight-
threatening retinal vascular disorder just after the diabetic 
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the diagnosis of a primary or secondary hypercoagulable state 
is associated with the genesis of CRVO[9]. There is mounting 
evidence that some cases of RVO disease may be associated with 
thrombophilic or hypofibrinolytic states. Those include factor 
V and factor II mutations and the deficiency in anticoagulant 
proteins such as protein C, protein S, and antithrombin III. Other 
thrombophilic abnormalities, such as factor XII deficiency and 
hyperhomocystinemia, have also been reported[16]. Janssen et al[17] 
conducted a meta-analysis to more fully understand how specific 
coagulopathies affect the risk of developing an RVO, They suggested 
that hyperhomocysteinemia and the presence of anti-phospholipid 
antibodies each had a significant association with RVO[17]. Bashshur 
et al[16] found a higher prevalence of anticardiolipin antibodies in the 
younger patients with RVO disease and no conventional risk factors. 
They reported that anticardiolipin antibodies behave in RVO disease 
and affect the clinical course of the disease. Hyperhomocysteinemia 
is a risk factor for central retinal vein occlusion and may suggest a 
poor prognosis in the patients. Vine[18] reported that of the 74 patients 
with a central retinal vein occlusion, 16 (21.6%) had total plasma 
homocysteine levels above the 95th percentile in the control group 
(odds ratio, 6.53; 95% confidence interval, 1.81–23.50).
    The pathogenesis of CRVO among young hypercoagulable 
patients is quite different than that seen in the older patients with 
atherosclerosis[9]. The study of 228 patients who developed RVOs 
indicated that thrombophilic disorders were common in the group of 
patients with RVO who were either ≤ 45 years old or who lacked 
any cardiovascular risk factors[19]. This data suggested that the 
patients with coagulopathies may experience unprovoked thrombus 
formation in the central retinal vein as a result of their underlying 
thrombophilia and possibly not as a consequence of the turbulent 
flow induced by compression of the vein by a nearby atherosclerotic 
artery. Most importantly, the patients diagnosed as RVO who are ≤ 
45 years old and have lack any cardiovascular risk factors should be 
screened for coagulation disorders.
    The role of B-vitamins, namely folic acid, vitamin B6 and B12, 
as independent risk factors for arterial and venous thrombotic events 
had been repeatedly suggested. The association between low folic 
acid levels and the occurrence of RVO had been demonstrated 
in a meta-analysis[20]. Sodi et al[21] suggested that postmethionine 
hyperhomocysteinemia, elevated factor VIII, and reduced folic acid 
and B6 plasma levels were more frequent in the patients with CRVO.

Drug therapy
Medicat ions such as diuret ics , sympathomimetics , oral 
contraceptives, and antipsychotics have been linked to the 
development of the CRVO[22]. The use of those drugs may result in 
hemoconcentration, thrombophilia, or dehydration, which precipitate 
the development of CRVO[22]. Angiotensin II receptor antagonists 
may increase dehydration especially when taken in combination 
with diuretics[22]. Antihypertensive medications taken by the patients, 
including ß-blockers and calcium channel blockers, have not been 
reported to cause conditions that complicate CRVO. 
    Koizumi et al[23] found a significantly increased risk of CRVO in 
patients using aspirin and warfarin. The patients using clopidogrel 
had an odds ratio of more than 1, but the association did not reach 
statistical significance. The use of any antithrombotic conferred 
a highly significant OR of 3.13 for CRVO. Thus, most patients in 
whom CRVO develops that are already using antithrombotic agents 
suggests that these medications do not completely ameliorate the 
risk of thrombus development in the patients at CRVO risk[23]. There 
are systemic factors that predispose patients to the increased risk for 

and hardening of the central retinal artery within the lamina cribrosa 
to compress the adjacent central retinal vein, leading to the turbulent 
blood flow and facilitating thrombosis[8]. A longitudinal analysis 
demonstrated that both uncomplicated and complicated HT can be 
considered as the risk factors for CRVO. The impact of HT on the 
retinal arterial structure could place the patients at increased risk for 
the genesis of CRVO even before other systemic complications of 
HT are evident[9].

Diabetes mellitus
CRVO is significantly associated with the presence of DM[10]. DM 
itself affects the health of the retinal blood vessels. Diabetes alone, 
even without a retinal vein occlusion, can cause macular edema. 
Stem et al[9] reported that the complicated DM could increase the risk 
of CRVO while uncomplicated DM had no effect on the risk of being 
diagnosed with CRVO. 

Hyperlipidemia
Most of the studies suggested a significant association between the 
CRVO and hyperlipidemia (HLD)[9]. For any clinical presentation 
of RVO, hyperlipidemia was twice more common than the controls, 
equivalent to a pooled odds ratio of 2.5. The significant risk estimates 
were observed for the patients with CRVO[9]. HLD is an established 
risk factor for the atherosclerosis, and early HLD is associated with 
an increased arterial compliance, and later due course of the disease 
the arteries would become more rigid[11]. Thus, the duration and 
severity of HLD may affect the extent of the atherosclerotic events 
in the central retinal artery, which could, in turn, affect the risk of 
developing the CRVO[9].

Atherosclerotic systemic diseases
CRVO is associated with risk of ischemic heart disease and stroke[12]. 
The association of the retinal arteriolar emboli with carotid artery 
plaque and increased carotid intima-media thickness had been 
demonstrated[12]. Stem et al[9] indicated that other diseases caused 
by atherosclerosis, such as peripheral artery disease and stroke, are 
associated with an increased CRVO risk. Therefore, atherosclerosis 
occurring elsewhere in the body may be a surrogate marker for the 
atherosclerosis occurring in the central retinal artery[9].
    The Eye Disease Case Control Study (EDCC) Group suggested 
that the increased body mass index shall be considered as a risk factor 
for RVO[13]. The Group had found that the participants who rated 
themselves as presently above average in terms of physical activity 
had about 60% lower odds of CRVO than did those who rated 
themselves as below average (screening analysis)[13]. The association 
of cigarette smoking with retinal arteriolar emboli has also been 
reported in the Beaver Dam study[4].

Inflammatory disorders
The impact of inflammation was first suggested in some subtypes of 
CRVO especially in the younger patients. In that subgroup of patients, 
the presence of focal phlebitis, optic disc swelling, and vitreous 
cells make us think of the underlying inflammatory process[14]. Even 
though a definitive inflammatory process has not been clarified yet, 
another point showing the role of the ongoing inflammation in RVO 
indirectly is anecdotal clinical cases that were treated with high-dose 
corticosteroids and intensive immunosuppressant agents and finally 
preserved their vision[15]. 

Hypercoagulation diseases
A longitudinal analysis of the risk factors for CVO reported that 
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thrombotic disease of the venous drainage of the retina and that this 
increased risk is not accounted for by entry of commonly accepted 
risk factors such as hypertension and diabetes into the regression 
model. The same factors may be associated with an increased 
tendency of using antithrombotic agents[23]. Lipid-lowering agents 
such as statins have vaso-protective and anti-atherogenic properties, 
and in one study they were shown to actually halt the progression of 
atherosclerosis in patients requiring coronary angiography[24].

Ocular risk factors
CRVO was associated with increased intraocular pressure (IOP), 
primary open-angle glaucoma and ocular hypertension[25]. There 
is a strong correlation between glaucoma and CRVO because of 
the association of optic disk cupping with distortion of the retinal 
vessels at the disk, predisposing the vein to occlusion[25]. The 
significant association of open-angle glaucoma and CRVO may be a 
manifestation of a common underlying vascular abnormality, such as 
systemic hypertension[26]. Kim et al[26] suggested that RVO and open-
angle glaucoma may share common systemic risk factors reflecting 
a common pathogenic mechanism. They found that the retinal nerve 
fiber layer (RNFL) thinning, especially in the inferior-temporal and 
superior-temporal sectors in the fellow eyes, was more prominent 
in a subgroup of patients >60 years old. The arterial stiffness and 
atherosclerosis may explain both CRVO and thinning of the RNFL. 
The patients with thinner RNFL in the contralateral eye had the same 
IOP as the controls which suggested the possibility that OAG and 
RVO shared a common vascular abnormality[26].
    Papilledema due to raised pressure in the optic nerve sheath may 
cause further compression to central retinal vein and contribute to 
CRVO[25]. Hyperopia and anatomic structure of the eye is also an 
important risk factor for CRVO. For instance, hyperopic eyes with 
a shorter axial length have a small lamina cribrosa and also narrow 
scleral canal, which may lead to a relative mechanical blockage in 
the vein[14]. This blockage was thought to cause thrombus formation 
by leading to turbulence flow in the vein[14]. Brown et al[27] have 
speculated that eyes with a shorter axial length might be predisposed 
to crowding in the lamina cribrosa. Other factors including orbital 
tumor, orbital abscesses, cavernous sinus thrombosis, and retrobulbar 
sheath injection may cause compression to central retinal vein and 
contribute to CRVO.

THE CLINICAL RISK FACTORS FOR THE 
GENESIS OF BRVO
Branch retinal vein occlusion (BRVO) is a frequent retinal vascular 
disease with an incidence of 2.14/1000/year in the population over 40 
years of age[28]. BRVO usually occurs in patients older than 50 years 
and has no sex or racial predilection. The disease is usually unilateral 
occurring bilaterally only in 5-10% of the patients[28]. BRVO is 
defined as a focal occlusion of a retinal vein at an arteriovenous 
crossing site. The main pathogenic mechanism for development of 
BRVO is arterial stiffness that causes venous compression in the 
common adventitial sheath[3]. In all but a few rare cases, the BRVO 
occurs at the crossing sites where the artery is passing superficially 
to the vein[29]. The upper temporal vascular arcade is more often 
involved than the lower temporal vascular arcade. Most BRVOs 
involve the area inside the temporal vascular arcades, whereas 
peripheral BRVOs are more rarely seen, partly because they tend 
to be asymptomatic[29]. The most recognized risk factors for BRVO 
are age, cardiovascular disorders, thrombophilic statement, systemic 
vascular diseases, and ocular conditions.

Age 
Advanced age is the most important risk factor for BRVO[3]. The 
meta-analysis revealed a 1.37 per 1000 prevalence of BRVOs in 
40-to-49-year olds, 6.09 per 1000 in 50-to-59-year olds, 9.29 per 
1000 in 60-to-69-year olds, 12.27 per 1000 in 70-to-79-year olds, 
and 11.93 per 1000 in those older than 80 years. The prevalence in 
subjects older than 80 is 8 times higher than people from 40 to 49 
years[7].

Hypertension
Systemic HT is the most common risk factor for BRVO[3]. Blood 
pressure which is too high over a long period of time may end up the 
damaging of the blood vessels. This damage may eventually lead to 
many types of clinical vascular problems such as atherosclerosis and 
vein occlusion. Most studies indicated that hypertension and related 
hypertensive retinal arteriolar changes are the strongest and most 
consistent risk factors for the genesis of RVO[13]. A meta-analysis 
disclosed that, in BRVO, the odds ratio for HT is 3.0 (95% CI: 2.0–
4.4)[10].

Diabetes mellitus
DM is known as a risk factor for BRVO[30]. A meta-analysis showed 
that, in BRVO, the odds ratio for DM is 1.1 (95% CI: 0.8–1.5)[7]. 
O’Mahoney et al reported DM was shown to be not significantly 
associated with BRVO[10]. A longitudinal cohort study showed that 
there was no association between DM without end-organ damage 
and BRVO, individuals with end-organ damage from DM had a 
36% increased hazard of BRVO compared with those without DM. 
But HT with DM had an increased hazard of developing a BRVO 
compared with those with none of these conditions[31].

Hyperlipidemia
O’Mahoney et al[31] observed that hyperlipidemia was more than 
twice as common among the RVO cases than the controls, equivalent 
to a pooled odds ratio of 2.5. Similar significant risk estimates were 
seen for persons with CRVO and BRVO. Another meta-analysis 
showed that, in BRVO, the odds ratio for HL 2.3 (95% CI: 1.5–3.5)
[10].

Atherosclerotic associated diseases
The cardiovascular risk factors appear to be important in developing 
BRVO[6]. Higher body mass index (more than 30) was also more 
frequent in BRVO patients[13]. The EDCC Study Group found that 
participants who rated themselves as presently above average in terms 
of physical activity had about 70% lower odds of BRVO than did 
those who rated themselves as below average (screening analysis)[13].
    Song et al[32] showed that patients with RVO have an increased 
risk of asymptomatic ipsilateral carotid artery plaques, and those 
with BRVO often also have decreased aortic distensibility and 
elasticity, a finding frequently found in patients with atherosclerosis 
A strong association of current cigarette smoking (odds ratios 4.4) 
with incident retinal branch vein occlusion was found in Beaver Dam 
study[4].

Inflammatory disorders
Both systemic and local inflammations have been hypothesized to 
play a significant role in the etiology of BRVO[14]. Local inflammation 
within the eye has also been implicated in the pathogenesis of BRVO. 
In vivo assessment of the vitreous fluid in patients with BRVO 
has demonstrated elevated levels of proinflammatory mediators 
and lower levels of anti-inflammatory cytokines[33]. In particular, 
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in a major study on inflammatory immune mediators in a group 
of vitreoretinal diseases, patients with RVO had elevated levels of 
interleukin-6, interleukin-8, and monocyte chemoattractant protein-1, 
all of which are considered highly proinflammatory[34].
    BRVO can also occur as a complication of a local or systemic 
vasculitis. The disease has been reported as a complication of 
retinal vasculitis in cases of both familial and spotted Mediterranean 
fever[35]. BRVO can be a result of direct infiltration of the eye leading 
to venous obstruction[6]. Such as, sarcoidosis and ocular tuberculosis 
could also be considered as systemic risk factors for the development 
of BRVO. Thus, systemic inflammation seems to play an important 
role in BRVO[6].

Hypercoagulation diseases
As far as the thrombophilic risk factors are concerned, it has been 
difficult to determine to what extent thrombophilias play a role in 
BRVO[7]. A meta-analysis of RVOs examined the prevalence of 
hyperhomocysteinemia, methylenetetrahydrofolate reductase gene 
mutation, factor V Leiden mutation, protein C and S deficiency, 
antithrombin deficiency, prothrombin gene mutation, anticardiolipin 
antibodies, and lupus anticoagulant[36]. Only hyperhomocysteinemia 
and anticardiolipin antibodies had major effects at odds ratios of 
8.9 (95% CI: 5.7–13.7) and 3.9 (95% CI: 2.3– 6.7), respectively[36]. 
Thrombin activatable fibrinolysis inhibitor was evaluated in another 
study and appeared to have no effect on BRVO development[37]. 
Moreover, thrombophilic gene polymorphisms examined in 
294 patients seemed to have no effect as well[38]. In addition, 
a recent case–control study of 117 patients found no effect of 
hyperhomocysteinemia and anticardiolipin antibodies[39]. Also, 
Lam et al[40] detected risk factors for developing BRVO in 60 
patients younger than 50 years, it is not completely clear what role 
thrombophilia plays in BRVO pathogenesis. Blood abnormalities 
play a controversial role in the pathogenesis of BRVO; erythrocyte 
volume, level of fibrinogen, and hematocrit seem to be important[41]. 

Drug therapy
The presumptive mechanism for the oral contraceptive pill and other 
medication regimens resulting in reports of increased risk for BRVO 
lies primarily in hypercoagulability[42]. Retinal artery hypertension, 
vessel wall dysfunction, and hyperviscosity may all play a role in 
BRVO development with anabolic steroid users[43].

Ocular risk factors
Glaucoma and raised intraocular pressure may predispose to RVO 
because of the increased ocular pressure leading to venous stasis 
in blood flow, but are not considered as important risk factors for 
BRVO[6]. Hyperopia is not only an important factor in CRVO but also 
in BRVOs. Appiah et al[44] showed that hyperopia was significantly 
more prevalent in BRVO. Anatomical features of the optic disc may 
play a role in the pathogenesis of BRVO. We have previously[28] 
determined the relationship between BRVO and various optic disc 
topography parameters determined by HRT, and suggested that 
anatomically small and crowded optic nerve head may be a risk 
factor for BRVO[28].
    BRVO was associated significantly with the presence of 
arteriovenous nicking. This finding is consistent with clinical 
experience[45] and the data from the Beaver Dam Eye Study[4] which 
suggested that localized arteriolosclerotic processes may contribute 
to the stasis and occlusion in adjacent retinal veins, and may, in fact, 
explain some of the association between retinal vein occlusion and the 
risk factors classically associated with arterial or arteriolar disease[12].

94

Citirik M et al.  Risk Factors for RVO

CONFLICT OF INTERESTS 
The authors declare that they do not have conflict of interests.

REFERENCES 
1. Laouri M, Chen E, Looman M, Gallagher M. The burden of dis-

ease of retinal vein occlusion: review of the literature. Eye (Lond) 
2011 Aug; 25(8): 981-8.

2. McGrath MA, Wechsler F, Hunyor AB, Penny R. Systemic factors 
contributory to retinal vein occlusion. Arch Intern Med 1978 Feb; 
138(2): 216-20.

3. Kolar P. Risk factors for central and branch retinal vein occlusion: 
a meta-analysis of published clinical data. J Ophthalmol 2014; 
2014: 724780.

4. Klein R, Moss SE, Meuer SM, Klein BE. The 15-year cumulative 
incidence of retinal vein occlusion: the Beaver Dam Eye Study. 
Arch Ophthalmol 2008 Apr; 126(4): 513-8.

5. Fiebai B, Ejimadu CS, Komolafe RD. Incidence and risk factors 
for retinal vein occlusion at the University of Port Harcourt Teach-
ing Hospital, Port Harcourt, Nigeria. Niger J Clin Pract 2014; 17: 
462-6.

6. Jaulim A, Ahmed B, Khanam T, Chatziralli IP. Branch retinal 
vein occlusion: epidemiology, pathogenesis, risk factors, clinical 
features, diagnosis, and complications. An update of the literature. 
Retina 2013 May; 33(5): 901-10.

7. Rogers S, McIntosh RL, Cheung N, Lim L, Wang JJ, Mitchell P, 
Kowalski JW, Nguyen H, Wong TY; International Eye Disease 
Consortium. The prevalence of retinal vein occlusion: pooled data 
from population studies from the United States, Europe, Asia, and 
Australia. Ophthalmology. 2010 Feb; 117(2): 313-9.

8. Prisco D, Marcucci R, Bertini L, Gori AM. Cardiovascular and 
thrombophilic risk factors for central retinal vein occlusion. Eur J 
Intern Med 2002; 13: 163–9.

9. Stem MS, Talwar N, Comer GM, Stein JD. A longitudinal analysis 
of risk factors associated with central retinal vein occlusion. Oph-
thalmology 2013 Feb; 120(2): 362-70.

10. O’Mahoney PR, Wong DT, Ray JG. Retinal vein occlusion and 
traditional risk factors for atherosclerosis. Arch Ophthalmol 2008; 
126: 692–9.

11. Benetos A, Waeber B, Izzo J, Mitchell G, Resnick L, Asmar R, Sa-
far M. Influence of age, risk factors, and cardiovascular and renal 
disease on arterial stiffness: clinical applications. Am J Hypertens 
2002 Dec; 15(12): 1101-8.

12. Wong TY, Larsen EK, Klein R, Mitchell P, Couper DJ, Klein BE, 
Hubbard LD, Siscovick DS, Sharrett AR. Cardiovascular risk fac-
tors for retinal vein occlusion and arteriolar emboli: the Athero-
sclerosis Risk in Communities & Cardiovascular Health studies. 
Ophthalmology 2005 Apr; 112(4): 540-7.

13. The Eye Disease Case-Control Study. Risk factors for hemireti-
nal vein occlusion: comparison with risk factors for central and 
branch retinal vein occlusion. Ophthalmology 1998; 105: 765-771.

14. Gumus K. Pathogenesis and risk factors of retinal vein occlusions. 
Erciyes Medical Journal 2007; 29(4): 312-321

15. Willermain F, Greiner K, Forrester JV. Intensive immunosuppres-
sion treatment for central retinal  vein occlusion in a young adult: 
a case report. Ocul Immunol Inflamm 2002; 10: 141-145.

16. Bashshur ZF, Taher A, Masri AF, Najjar D, Arayssi TK, Noured-
din BN. Anticardiolipin antibodies in patients with retinal vein oc-
clusion and no risk factors: a prospective study. Retina 2003 Aug; 
23(4): 486-90. 

17. Janssen MC, den Heijer M, Cruysberg JR, et al. Retinal vein oc-
clusion: a form of venous thrombosis or a complication of ath-
erosclerosis? A meta-analysis of thrombophilic factors. Thromb 
Haemost 2005; 93: 1021–6.

18. Vine AK. Hyperhomocysteinemia: a risk factor for central retinal 
vein occlusion. Am J Ophthalmology 2000 May; 129(5): 640-4. 



95

Citirik M et al.  Risk Factors for RVO

19. Kuhli-Hattenbach C, Scharrer I, Luchtenberg M, Hattenbach 
LO. Coagulation disorders and the risk of retinal vein occlusion. 
Thromb Haemost 2010; 103: 299–305.

20. Cahill MT, Stinnett SS, Fekrat S. Meta-analysis of plasma homo-
cysteine, serum folate, serum vitamin B(12), and thermolabile 
MTHFR genotype as risk factors for retinal vascular occlusive 
disease. Am J Ophthalmol 2003; 136: 1136–1150.

21. Sodi A, Giambene B, Marcucci R, Sofi F, Fedi S, Abbate R, Prisco 
D, Menchini U. Atherosclerotic and thrombophilic risk factors in 
patients with ischemic central retinal vein occlusion. Retina 2011 
Apr; 31(4): 724-9.

22. Kuo JZ, Lai CC, Ong FS, Shih CP, Yeung L, Chen TL, Chen KJ, 
Wu WC. Central retinal vein occlusion in a young Chinese popu-
lation: risk factors and associated morbidity and mortality. Retina 
2010 Mar; 30(3): 479-84.

23. Koizumi H, Ferrara DC, Bruè C, Spaide RF. Central retinal vein 
occlusion case-control study. Am J Ophthalmol 2007 Dec; 144(6): 
858-863.

24. Nissen SE. Halting the progression of atherosclerosis with inten-
sive lipid lowering: results from the Reversal of Atherosclerosis 
with Aggressive Lipid Lowering (REVERSAL) trial. Am J Med 
2005; 118 (suppl): 22–7.

25. Bikbova G, Oshitari T, Yamamoto S Diabetes Mellitus and Retinal 
Vein Occlusion as Risk Factors for Open Angle Glaucoma and 
Neuroprotective Therapies for Retinal Ganglion Cell Neuropathy. 
J Clinic Experiment Ophthalmol 2012 (3): 002-10.

26. Kim MJ, Woo SJ, Park KH, Kim TW. Retinal nerve fiber layer 
thickness is decreased in the fellow eyes of patients with unilateral 
retinal vein occlusion. Ophthalmology 2011 Apr; 118(4): 706-10.

27. Brown MM, Brown GC, Menduke H. Central retinal vein obstruc-
tion and axial length. Ophthalmic Surg 1990; 21: 623-624.

28. Citirik M, Sonmez K, Simsek T, Unal M. Optic disk analysis with 
heidelberg retina tomography in patients with branch retinal vein 
occlusion. Retina 2012 May; 32(5): 985-9.

29. Bradvica M, Benašić T, Vinković M. Retinal Vascular Occlusions. 
Advances in Ophthalmology, Dr Shimon Rumelt (Ed.), ISBN: 
978-953-51-0248-9, InTech, DOI: 10.5772/29145. 2012. p: 357-
398.

30. Hayreh SS, Zimmerman B, McCarthy MJ, Podhajsky P. Systemic 
diseases associated with various types of retinal vein occlusion. 
Am J Ophthalmol 2001 Jan; 131(1): 61-77. 

31. Newman-Casey PA, Stem M, Talwar N, Musch DC, Besirli CG, 
Stein JD. Risk factors associated with developing branch retinal 
vein occlusion among enrollees in a United States managed care 
plan. Ophthalmology 2014 Oct; 121(10): 1939-48.

32. Song YJ, Cho KI, Kim SM, Jang HD, Park JM, Kim SS, Kim DJ, 
Lee HG, Kim TI. The predictive value of retinal vascular findings 

for carotid artery atherosclerosis: are further recommendations 
with regard to carotid atherosclerosis screening needed? Heart 
Vessels 2013 May; 28(3): 369-76. 

33. Noma H, Funatsu H, Mimura T, Harino S, Eguchi S, Hori S. Pig-
ment epithelium-derived factor and vascular endothelial growth 
factor in branch retinal vein occlusion with macular edema. Grae-
fes Arch Clin Exp Ophthalmol 2010 Nov; 248(11): 1559-65. 

34. Yoshimura T, Sonoda KH, Sugahara M, Mochizuki Y, Enaida H, 
Oshima Y, Ueno A, Hata Y, Yoshida H, Ishibashi T. Comprehen-
sive analysis of inflammatory immune mediators in vitreoretinal 
diseases. PLoS One 2009 Dec 4; 4(12): e8158.

35. Alió J, Ruiz-Beltran R, Herrero-Herrero JI, Hernandez E, Guinal-
do V, Millan A. Retinal manifestations of Mediterranean spotted 
fever. Ophthalmologica 1987; 195(1): 31-7.

36. Janssen MC, den Heijer M, Cruysberg JR, Wollersheim H, Bredie 
SJ. Retinal vein occlusion: a form of venous thrombosis or a com-
plication of atherosclerosis? A meta-analysis of thrombophilic fac-
tors. Thromb Haemost 2005 Jun; 93(6): 1021-6.

37. Gumus K, Kadayifcilar S, Eldem B, Ozcebe O. Assessment of the 
role of thrombin activatable fibrinolysis inhibitor in retinal vein 
occlusion. Retina 2007; 27: 578–583.

38. Weger M, Renner W, Steinbrugger I, Cichocki L, Temmel W, 
Stanger O, El-Shabrawi Y, Lechner H, Schmut O, Haas A. Role of 
thrombophilic gene polymorphisms in branch retinal vein occlu-
sion. Ophthalmology 2005 Nov; 112(11): 1910-5.

39. Di Capua M, Coppola A, Albisinni R, Tufano A, Guida A, Di 
Minno MN, Cirillo F,Loffredo M, Cerbone AM. Cardiovascular 
risk factors and outcome in patients with retinal vein occlusion. J 
Thromb Thrombolysis 2010 Jul; 30(1): 16-22. 

40. Lam HD, Lahey JM, Kearney JJ, Ng RR, Lehmer JM, Tanaka SC. 
Young patients with branch retinal vein occlusion: a review of 60 
cases. Retina 2010 Oct; 30(9): 1520-3. 

41. 41 Ring CP, Pearson TC, Sanders MD, Wetherley-Mein G. Viscos-
ity and retinal vein thrombosis. Br J Ophthalmol 1976 Jun; 60(6): 
397-410. 

42. Matti AI, Lee AW, Chen CS. Concurrent branch retinal vein occlu-
sion and cerebral venous thrombosis from oral contraceptive pill 
use. Can J Ophthalmol 2010 Oct; 45(5): 541-2.

43. Damasceno EF, Neto AM, Damasceno NA, Horowitz SA, de 
Moraes Junior HV. Branch retinal vein occlusion and anabolic ste-
roids abuse in young bodybuilders. Acta Ophthalmol 2009 Aug; 
87(5): 580-1.

44. Appiah AP, Trempe CL. Risk factors associated with branch vs. 
central retinal vein occlusion. Ann Ophthalmol 1989; 21: 153-157.

45. Feist RM, Ticho BH, Shapiro MJ, Farber M. Branch retinal vein 
occlusion and quadratic variation in arteriovenous crossings. Am J 
Ophthalmol 1992 Jun 15; 113(6): 664-8.


