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1.  INTRODUCTION

Retinal vein occlusion (RVO) is defined 
as a retinal vascular disorder which 
is typically manifested by the over-
lapping, dilation and tortuosity of the 
retinal veins, predominantly by means 
of intraretinal haemorrhages and intra-
retinal edema, retinal ischemia inclu-
ding cotton wool spots, hard exudates 
and macular edema [1-8]. As soon as 
an area of the fovea is afflicted by ma-
cular edema, a deterioration of central 
visual acuity (VA) takes place, which 
leads to progressive and sometimes 
acute, painless loss of sight.
RVO is a relatively frequent cause of 
loss of sight in industrially developed 
countries. It represents the second most 
frequent cause of deterioration of visi-
on in connection with retinal vascular 
disorder, immediately after diabetic reti-
nopathy [9, 10], in which branch retinal 
vein occlusion (BRVO) occurs 2-3 times 
more frequently than central retinal vein 
occlusion (CRVO) [11, 12]. The inciden-
ce of vein occlusion recorded for the age 
group of 49 to 60 years is 0.7%, and 
4.6% for persons aged over 80 years. 
At present it is estimated that approxi-
mately 520 new cases of RVO occur 
per million persons [13], of which 442 
represent case of BRVO and 80 CRVO. 
RVO typically occurs in middle age and 
in older persons (over 50 years), and the 
occurrence is equal in both sexes.
To date, the etiology of RVO has not 
been fully clarified. A factor under consi-
deration is external compression of the 
vein, in the case of central occlusion of 
the retinal vein (RV) on the level of the 
lamina cribrosa, in the case of branch 
occlusion of the RV on the level of arte-
riovenous crossing. A range of other fac-
tors may occur, including partial obstruc-
tion of the retinal vein system due to the 
occurrence of thrombosis [14, 15, 16].  
According to localisation RVO is di-
vided into: (1) CRVO, in the case 
that the entire retinal vein system is 
affected and the assumed point of in-
creased resistance to the venous out-
flow is located in or behind the area 
of the lamina cribrosa, and also (2) 
BRVO, in the case that venous con-

gestion affects only a branch of the 
retinal vein network. It may be limited 
to a small, peripheral arteriovenous 
crossing or affect the entire quadrant 
if it is located on the edge of the op-
tic nerve (ON). If the upper or lower 
hemisphere of the retina is affected, 
the assumed location of the occlusion 
is one of two trunks of the intraneural 
central retinal vein, if this congenital 
abnormality exists. This entity (hemi-
central RVO) is considered to repre-
sent a variant of central occlusion of 
the RV [9, 14, 15].
The clinical picture of CRVO includes 
edema of the disc of the ON, dilation 
and tortuosity of all retinal veins, deep 
and superficial retinal haemorrhages, 
cotton wool spots as a symptom of 
ischemia, edema of the retina and 
the area of capillary non-perfusion. 
According to the angiographic finding, 
we divide them into non-ischemic and 
ischemic occlusion of the trunk of the 
RV. Ischemic occlusion of the branch 
of the RV is defined on fluorescent an-
giography (FAG) by locating the zone 
of capillary non-perfusion within the 
scope of 10 and more surfaces of the 
disc of the optic nerve [17]. Occlusion 
of the trunk of the RV displays simi-
lar characteristics, which are however 
limited only to part of the retina [18]. 
The aim of this document is to provide 
an updated recommendation with re-
gard to conducting treatment of RVO 
in the light of the latest advances in 
the field of diagnosis and treatment 
of BRVO and CRVO. It should serve 
both ophthalmological specialists and 
general practitioners. It also summari-
ses the risk factors of RVO and reco-
mmendations relating to RVO.

2.  METHODS

The group for processing the regu-
lations for treatment of retinal vein 
occlusion in the Czech Republic 
comprises the two-member collective 
of authors (Jiří Řehák and Jan Stud-
nička) and the 9-member group of 
opponents (Pavel Rozsíval, Šárka Pi-
trová, Jan Ernest, Pavel Němec, Petr 
Kolář, Štěpán Rusňák, Zora Dubská, 
Miroslav Veith, Martina Závorková). 

For the purposes of this evaluation, 
research has been conducted on the 
literature in the MEDLINE / PubMed 
and Cochrane Library databases, and 
the British and European standards 
have been used as source materials 
(Management of Retinal Vein Occlusi-
on – Consensus Document and In-
terim Guidelines for Management of 
Retinal Vein Occlusion).

3.  PATHOPHYSIOLOGICAL AND 
RISK FACTORS

In general the prevailing opinion is that 
the etiopathogenesis of retinal vein 
occlusions is multi-factorial [19, 20]. 
Retinal vein occlusion is caused by 
a thrombosis inside the retinal veins 
(central, hemicentral or branch) [17, 
19, 20], although it remains unclear 
as to whether this concerns a prima-
ry or secondary effect. Cardiovascular 
risk factors are most frequently health 
complaints in connection with central 
retinal vein occlusion. However, certain 
differences exist in the pathogenesis of 
occlusion of the branch and the main 
trunk of the RV, which render these 
conditions separate clinical units.

3.1 Central retinal vein occlusion
In the majority of cases a development 
of BRVO occurs in areas of retinal arte-
riovenous crossing, which share a com-
mon adventitia [9]. In almost all cases, 
the artery is located above the vein, 
which as a result becomes vulnerable 
to compression by the artery, resulting 
in a certain degree of stasis and turbu-
lent flow, which may lead to a predispo-
sition towards endothelial damage, and 
both factors are prone to the formation 
of a thrombosis [10, 11]. This process 
is exacerbated in the presence of athe-
rosclerosis [9, 10, 12, 21]. Turbulent 
flow in areas of arteriovenous crossing 
has been demonstrated using FAG [5].

3.2 Central retinal vein occlusion
A number of hypotheses exist with re-
gard to the pathogenesis of CRVO. A 
compression of the central retinal vein 
may occur due to the effect of the cen-
tral retinal artery, since both are located 
in a common fibrous capsule [21]. A role 
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may also be played by a degenerative 
or inflammatory disorder of the wall of 
the central retinal vein, as well as hae-
modynamic factors such as hypotension 
and blood dyscrasia [16, 21-23]. The 
final result of all these mechanisms is 
a stagnation of the flow of the venous 
blood. On the basis of histopathological 
studies, it has been demonstrated that in 
all or most cases of CRVO a thrombosis 
forms in the location of the lamina cribro-
sa or close behind this formation [14]. It 
is assumed that the non-ischemic type of 
CRVO occurs more in a posterior positi-
on towards the lamina cribrosa, in which 
the increased accessibility of collaterals 
leads to a less complete occlusion [22].

4.  RISK FACTORS

4.1 Systemic risk factors
The most frequently stated are cardio-
vascular risk factors in connection with 
occlusion of the central retinal vein or 
its branches [22, 24, 25]. Cardiovascu-
lar thrombogenic risk factors of venous 
damage, stasis and hypercoagulability 
have been determined by Virchow’s tri-
ad [26]. In patients older than 50 years, 
one of the cardiovascular risk factors 
is usually present. In patients younger 
than 50 years there is a lack of a clear 
risk factor in 60% of cases [27, 28]. 
Over 90% of cases of RVO occur in the 
age group of over 50 years [26].

4.1.1 Hypertension and cardio-
vascular disorder
A frequent finding is recently diagno-
sed or poorly treated hypertension. 
This serious risk factor has a higher 
prevalence in patients with BRVO 
than in patients with CRVO. Over 64% 
of patients with RVO in the age group 
of over 50 years suffer from hyper-
tension, which is also a predominant 
finding in the case of recurrent RVO 
(88%) [29, 30]. Similarly, in patients 
with existing RVO, vascular (cardio-
vascular, cerebral) events are ob-
served more frequently [30].

4.1.2 Hyperlipidemia and hyper-
cholesterolemia
This is a predominant risk factor of RVO 
in patients younger than 50 years. It also 
occurs in up to 50% of older patients 
[31]. It has been determined that 71.4% 
of all assessed patients with RVO suffer 
from hypercholesterolemia [32].

4.1.3	 Diabetes mellitus
There is a significant connection be-
tween diabetes and CRVO [33]. Ho-
wever, this disorder has not been ve-
rified as an independent risk factor of 

BRVO [32, 34-40], perhaps due to the 
increased presence of misleading co-
existing cardiovascular risk factors in 
these patients [29, 32, 42].

4.1.4	 Other vascular risk factors
A connection has also been determi-
ned between RVO with a high body 
mass index and smoking, although 
these relationships demonstrate a lo-
wer consistency [31, 36, 43].

4.1.5 Thrombophilia
A causal connection between coa-
gulation cascade disorders and RV 
occlusion has been under discussion 
for several decades. Amongst the 
most frequently mentioned disorders 
are deficit of Protein C and S, anti-
thrombin, hyperprothrombinemia, and 
the greatest attention has been devo-
ted to the role of Leiden mutation [20].
Due to the contradictory results of the 
available studies, it is not a simple matter 
to issue a general clinical recommenda-
tion as to whether it is necessary to per-
form routine screening for thrombophilic 
disorders in patients with RV occlusion. 
Essentially it is possible only to abide by 
the conclusions of the published meta-
-analyses, which have statistically eva-
luated all the available studies on the role 
of individual thrombophilic disorders [20, 
26]. The results of the meta-analyses 
which demonstrated a causal connecti-
on between RVO and hyperhomocystei-
nemia, antiphospholipid syndrome and 
Leiden mutation can be considered to 
be valid [20]. However, the difference in 
the occurrence of these haematological 
disorders in comparison with the heal-
thy population is not so high as to justify 
screening for haematological disorders 
in all patients with RVO.
With regard to the fact that thrombo-
philic disorders are mainly of genetic 
origin (with the exception of hyperho-
mocysteinemia, which in its essence is 
connected with diet), a certain insight 
can be provided by family anamnesis 
of thrombotic events (deep vein throm-
bosis, pulmonary embolism or multiple 
spontaneous miscarriages). A better 
chance for identification of risk patients 
is offered by screening according to 
positive personal or family anamnesis.

4.1.6 Less frequent connections
In younger patients (aged younger than 
50 years), findings such as oral contra-
ception and vasculidity of the disc of the 
optic nerve [27, 28] emerge to a grea-
ter extent. There is no consensus on 
the role played by these factors, whilst 
some authors state that these do not re-
present significant risk factors [54, 55]. 

4.1.7	 Other observations
In 1% of patients in whom RVO is pre-
sented, myeloproliferative disorders are 
present (such as lymphoma and leuka-
emia) [33]. Further rare connections with 
RVO are inflammation disorders causing 
or in connection with retinal vasculidity. In 
these processes RVO frequently occurs 
in the location of retinal granulomatous 
infiltration or in peripheral distribution 
with affliction of several small blood 
vessels. Here also there is a tenden-
cy for younger persons to be affected. 
Amongst the disorders which must be 
taken into consideration are sarcoidosis, 
toxoplasmosis, tuberculosis, Behcet’s di-
sease, systemic lupus erythemoatosus, 
polyarteritis nodosa, Wegener’s granu-
lomatosis and Goodpasture’s syndrome 
[26]. Recently a connection has been 
reported with sleep apnoea [56].

4.1.8	 Summary
The demonstrated connection of RVO 
with systemic vascular disorders em-
phasises the need for screening of 
new patients with regard to vascular 
risk factors such as arterial hypertensi-
on, dyslipidemia and diabetes mellitus. 
The treatment of these basic causes is 
of fundamental significance from the 
perspective of preventing substantial 
morbidity. If no other evident etiology 
is present, it is appropriate to consider 
examination for thrombophilia [26].

4.2 Ocular risk factors: Glaucoma
The most frequent ocular factor cau-
sing a predisposition to RVO in patients 
is open-angle glaucoma. It is assumed 
that increased intraocular pressure im-
pairs the flow through the retinal vein 
and causes stasis [29, 32, 44].

5.  NATURAL COURSE AND PRO-
GNOSIS OF RESULTING VISUAL 
ACUITY IN CENTRAL RETINAL VEIN 
OCCLUSION

In general it applies that the progno-
sis of central retinal vein occlusion is 
far more serious in comparison with 
branch retinal vein occlusion.

5.1 Central retinal vein occlusion
There are two main predictors of the 
result of visual acuity for CRVO: FAG 
and initial VA [57].

5.1.1	 Fluorescent angiography

5.1.1.1	 Ischemic CRVO
Quinlen states that 36% of CRVO was 
ischemic upon inception. All eyes in 
the ischemic group had initial VA of 
6/30 or worse. 93% of eyes had final 



VA of 6/60 or worse. Only 3% of eyes 
improved to VA 6/24 or better. These 
results demonstrate that ischemic 
CRVO is almost always connected 
with poor initial VA, and that correction 
of VA in the case of ischemic occlusi-
on is highly improbable [57].

Non-ischemic CRVO
Quinlen states that 64% of CRVO were 
non-ischemic upon inception. Initial VA 
is highly variable: within the range of 6/9 
– counting of fingers 50% of eyes had a 
final VA of 6/60 or worse, and a similar 
result is stated by Glacet-Bernard – 48% 
of eyes. If we examine the prevalence 
of final VA of 6/60 or worse with regard 
to initial VA, we find that eyes with poor 
initial VA have a substantially worse 
prognosis – where initial VA was 6/60 or 
worse, there was similarly poor final VA 
in 88% of cases, whereas in eyes with 
good initial VA this is far less – only 21% 
of eyes with final VA of 6/60 or worse. 
In general it applies that in the case of 
non-ischemic occlusion, the worse the 
initial VA, the worse the prognosis of the 
resulting level of vision [57].

5.1.2 Visual acuity
The most representative body of work 
on the natural development of CRVO (N 
= 728) was presented by the research 
group Central Vein Occlusion Study 
Group (CVO SG): 65% of eyes with ini-
tially good VA (6/12 or better) maintained 
similarly good VA at the end of the stu-
dy. Patients with intermediate initial VA 
(6/15-6/60) recorded variable results: 
19% improved to 6/12 or better, 44% 
remained in the intermediate group and 
37% had a final VA of worse than 6/60. 
A patient who had poor VA upon the first 
visit of worse than 6/60 had an 80% 
chance of having VA of worse than 6/60 
upon the final visit, regardless of whether 
this concerned ischemic or non-ischemic 
CRVO at the beginning. The authors 
state that initial VA is a strong predictor 
of VA in three-year observation in eyes 
with good and poor VA, however it is a 
poor predictor in eyes with intermediate 
VA at the beginning of the illness. It is 
stated that visual acuity is a more signifi-
cant factor than FAG in determining the 
prognosis and designating the further 
treatment procedure. If VA deteriorates 
at any time during the observation of the 
development of the occlusion to a level 
worse than 6/60, it is highly probably that 
extensive capillary non-perfusions shall 
develop in this eye [8, 17].     
On the basis of the study Standard Care 
vs. Corticosteroid for Retinal Vein Occlusi-
on on (SCORE), it was reported that in 
at least 75% of eyes (with ischemic and 

non-ischemic CRVO) in the observed 
group, the value of VA after 12 months 
was 6/12 or worse [59]. On the basis of 
the study OZURDEX ® GENEVA it was 
determined that only 7.5% of patients 
(with ischemic and non-ischemic CRVO) 
in the observed group recorded improved 
sight by at least 15 letters 30 days after 
the beginning of observation, in which 
this percentage increased to 17.6% after 
180 days [60]. In the meta-analysis of the 
authors McIntosh et al. [58], it is stated 
that in the case of ischemic CRVO the 
central deterioration of VA was 35 letters 
during the observation period of 12 mon-
ths or more, in comparison with deterio-
ration by an average of 3 letters during 
observation of at least 12 months in the 
case of non-ischemic CRVO.

5.1.3 Conversion of non-ischemic 
CRVO into ischemic form
Quinlen states a relatively low percen-
tage – 9% - but at the same time notes 
that the actual prevalence of conver-
sions may be higher, because many 
of her patients were first of all exami-
ned in decline, and it is not possible 
to exclude the possibility that several 
non-ischemic occlusions converted 
into ischemic form before they had 
been examined in the Wilmer Eye In-
stitute. This is in accordance with the 
results of Chena et al., who published 
15% of converted eyes [57, 61].
The largest amount of representative 
data is the CVO Study Group (N = 547 
non-ischemic CRVO), which determined 
that during the first 4 months after the 
beginning of occlusion 15% of non-ische-
mic CRVO converted into ischemic form. 
However, during the following 32 months 
of observation, a further 19% of eyes con-
verted into ischemic form. The total per-
centage of conversions over the course of 
3 years is 34%. The development towards 
the loss of perfusion or towards ische-
mia was most rapid during the first four 
months, and decreased throughout the 
entire period of observation. The authors 
also state that as soon as an occlusion 
converts into ischemic form, these eyes 
then manifest the same characteristics as 
ischemic occlusion, including a similarly 
poor prognosis of sight and incidence of 
complications. It also applies that if a non-
-ischemic occlusion converts into ische-
mic form, it will never return back to non-
-ischemic form [17]. Whereas changes in 
the sense of capillary non-perfusion are 
irreversible, ischemia observed from the 
beginning may be only relative: delayed 
circulation, which is the result of vascular 
stasis and inflammation of a blood vessel 
are reversible upon the development of 
collaterals.

5.1.4 Neovascularisation
It has been determined that the inci-
dence of secondary neovascularisation 
upon (incipient) non-ischemic CRVO 
fluctuates from 0 to 33% during the 
course of 12-15 months [58]. In one stu-
dy [62] in which no CRVO sub-type was 
classified, an incidence as high as 50% 
was reported six months after the occu-
rrence of central retinal vein occlusion. 
The strongest predictors of neovascula-
risation of the anterior segment (iris or 
chamber angle) were VA and the scope 
of non-perfused areas determined by 
FAG. According to CVO SG in the case 
of eyes which were classified from the 
beginning as ischemic or unclassifiable 
(due to extensive retinal haemorrhage), 
there was a development of neovascu-
larisation of the iris or chamber angle in 
35% of eyes, in comparison with 10% 
of eyes which were classified as non-
-ischemic from the beginning [17].
Ischemic CRVO is connected with a 
higher risk of neovascular glaucoma, 
the development of which has been 
stated in at least 23% of cases over 
the course of 15 months [58]. Neo-
vascularisation in the early phase of 
development is detected with the help 
of gonioscopy as a fine vascular ne-
twork adjacent to the trabecular me-
shwork. It may also be determined on 
the pupillary perimeter, where the fine 
vascular network causes ectropium of 
the iris. The result of the development 
of neovascularisations is a closure of 
the chamber angle and the develop-
ment of neovascular glaucoma. After 
nine months an incidence of vitreous 
haemorrhage was documented in the 
case of CRVO at the rate of 10% [63].

5.1.5  Macular edema
Macular edema ranks amongst the 
main complications of ischemic and 
non-ischemic CRVO. In the majority of 
studies, the presence of macular ede-
ma is stated at the beginning of the ill-
ness. There are too few reported cases 
of the development of macular edema 
after RVO to enable a determination 
of its incidence. They include data on 
0-73% resorption in the case of an is-
chemic type and approximately 30% in 
the case of a non-ischemic type over a 
period of 2-15 months [58].
Chronic macular edema is linked to 
a poor prognosis of development of 
VA, nevertheless it is necessary to 
treat this. Findings that the longer the 
period of duration of the edema, the 
greater the probability of structural 
damage to the fovea [58], argue in 
favour of timely intervention. On the 
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basis of the GENEVA study with the 
Ozurdex preparation, it was demon-
strated that even if the improvement in 
the untreated control group was grea-
ter with a shorter duration of macular 
edema, the response to the treatment 
was not time-dependent [60].

5.1.6  Affliction of other eye
With regard to the presence of systemic 
risk factors, the risk of affliction of the 
other eye is similar. In approximately 
5-10% of cases of CRVO, the develo-
pment of RVO has been reported in the 
other eye within one year [58, 64-67]. 

5.2  Branch retinal vein occlusion

5.2.1  Natural course of branch 
retinal vein occlusion
Occlusion of a branch of the central retinal 
vein has a fairly good prognosis – in appro-
ximately 50-60% of patients the resulting 
VA is 6/12, and better even without laser 
treatment [2, 73, 101]. This favourable 
course depends in particular upon three 
anatomical factors: 1. localisation of the 
occlusion, 2. calibre of occluded vein and 
3. degree of venous obstruction [102]. In 
the remaining 40% of eyes the resulting 
VA is 6/18 or worse. However, approxi-
mately one half of these eyes have a very 
poor resulting VA – 6/60 or worse, which 
represents approximately 20% of eyes 
from the total number of occlusions of a 
branch of the central retinal vein [101]. In 
the chronic phase, primarily chronic ME 
and neovascularisation share in the dete-
rioration of sight. ME is present in 57% of 
occlusions of a branch of the central reti-
nal vein [101]. (The prevalence of final VA 
of 6/60 or worse is stated at 23-30% in the 
untreated groups [70, 101, 103].

5.2.2  Prognosis of visual acuity
The natural course of occlusion of a 
branch of the central retinal vein and its 
prognosis is determined in particular by 
the location and degree of the occlusion, 
as well as the integrity of the arterial per-
fusion of the affected sector of the retina 
and the hemodynamic significance of the 
collateral circulation [73]. Chronic ME and 
vitreous haemorrhage from neovascula-
risation are the most frequent cause of 
poor resulting VA. Retinal neovascularis-
ation and chronic, persisting ME are de-
scribed in the literature in 25% and 60% 
respectively [2, 104]. Schilling observed 
a worse prognosis for sight in occlusions 
with ischemic ME as against non-ische-
mic ME [75]. However, Finkelstein states 
that in 91% of eyes out of a total number 
of 23 occlusions with ischemia of the ma-
cula, VA improved within 1 year to 6/12 
or better [105]. These differing reports 

and the low number of subjects in these 
studies render it impossible to draw final 
conclusions with regard to the progno-
sis for sight in patients with occlusion of 
a branch of the central retinal vein [106]. 
Some authors however are convinced 
that the course of the occlusion cannot be 
predicted whatsoever [70, 103, 107].
In recent years there has been a sig-
nificant shift in this problem. The most 
frequent cause of unsatisfactory final VA 
of all is chronic ME, which develops on 
the basis of complex intracellular and ex-
tracellular changes in the hypoxic retina 
[108]. In fact, even if the macula is not di-
rectly affected, other extracellular factors 
(such as VEGF, interleukins) share in the 
development of ME [109]. A whole range 
of prognostic factors are taken into con-
sideration in patients with occlusion of a 
branch of the central retinal vein. A range 
of studies point to an indirect relationship 
between the thickness of the macular 
retina measured using OCT and VA in 
patients with diabetic ME [110, 111]. The 
SCORE study was recently published 
on patients with occlusion of a branch 
of the central retinal vein, and this sho-
wed a statistically significant correlation 
between the thickness of the central part 
of the macular retina (measured using 
OCT) and VA [112]. The regressive mo-
del shows a drop of 1.9 letters from the 
initial VA measured on ETDRS optotypes 
for each 100 µm of thickening of the cen-
tral part of the macular retina. A possible 
correlation between VA and the integrity 
of the junctures between the internal and 
external layer of photoreceptors as the 
most significant indicator of the integrity 
of the external layer of photoreceptors 
detected using OCT has been studied 
by Ota [113]. The preserved integrity of 
the foveal layer of the photoreceptors 
before treatment was closely linked to 
good sight function after resorption of 
ME in patients with retinal vein occlusion.
In 2011 a study was published, which 
demonstrated on the basis of a multiva-
riate analysis on a large number of eyes 
that only initial VA and an age of over 70 
years are entirely independent predic-
tors of resulting VA. No sufficient signifi-
cance was demonstrated in the case of 
other potential predicting factors – ische-
mic occlusion (defined as the presence 
of zones of capillary non-perfusion on 
FAG greater than an area of 5 papilla-
ry diameters, or if there is no possibility 
to evaluate FAG for extensive retinal 
haemorrhage the criterion for ischemic 
occlusion is the presence of cotton 
wool spots), sex, occlusion of the main 
branch/occlusion of the macular branch. 
“Prognostically unfavourable occlusion 

of a branch of the central retinal vein” is 
defined on the basis of these results, de-
fined as an occlusion of the branch with 
initial VA of 6/24 or worse [68].

5.2.3  Neovascularisation
The incidence of neovascularisation is 
relatively low in the case of BRVO, with 
the exception of cases with extensive 
ischemia (affecting more than one third 
of the fundus). Nevertheless, there is not 
a sufficient number of significant studies 
on the theme of incidence of neovascu-
larisation in patients with BRVO [69].

5.2.4	 Macular edema
ME is present in 57% in occlusion of 
a branch of the central retinal vein 
[101]. According to the natural course, 
Gutman divides this into 3 groups:
1.	 Persistent or chronic ME (ME 

persisting for longer than 3 mon-
ths) in 65%,

2.	 Transitional ME, which is sponta-
neously reabsorbed – present in 
26%,

3.	 Macular edema, which appears 
in the later phase of the illness – 
present in 9%.

The last two groups – transitional ME 
and macular edema with late onset – 
have a good prognosis; resulting VA was 
6/12 or better in all eyes. On the other 
hand, in the group of patients with chro-
nic ME, only 14% maintained VA of 6/12 
or better, whilst the remaining 86% of 
eyes showed a resulting VA of 6/18 or 
worse [101]. Therefore chronic macular 
edema has a poor prognosis with regard 
to resulting VA. Chronic ME – if it persists 
for too long – as a result culminates in 
irreversible structural damage to the reti-
na such as: foveal cysts, degeneration of 
the RPE and preretinal membrane [20].

5.2.5	 Affliction of other eye
Bilateral affliction at the time of recruit-
ment to the studies was reported in 
4.5-6.5% of patients [2, 72]. The report 
on the basis of BVO SG states 9% bi-
lateral affliction, although it is not clear 
as to whether both eyes were affected 
or whether bilateral affliction developed 
over the course of time [70, 71]. Michels 
and Gass [73] state 10% development 
of BRVO in the other eye over time. On 
the basis of cross-sectional population 
data it is possible to estimate 5% of bila-
teral affliction [43, 64-67].

6. TREATMENT OF RETINAL VEIN 
OCCLUSION

Treatment of RVO concentrates on 
two main targets: (1) identification of 
risk factors and the therapeutic man-
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agement thereof and (2) identification 
and management of complications 
which threaten sight.

6.1	 Pharmaceutical treatment

6.1.1	 Systemic risk factors
During treatment of RVO it is necessary 
to address a number of targets, which 
include identification and management 
of systemic risk factors (specifically 
arterial hypertension, cardiovascular 
disorder, diabetes mellitus, hyperlipide-
mia and thrombophilia). Treatment of 
basic health problems is necessary for 
the purpose of preventing events other 
than those affecting sight, for exam-
ple myocardial infarction and cerebro-
vascular events [74, 75], as well as for 
the purpose of reducing the risk of vein 
occlusion in the other eye [76].
In the case of “pre-thrombosis” (inci-
pient RVO), which is characterised by 
the presence of dilated retinal veins 
and a small number of scattered hae-
morrhages, without macular edema, 
in asymptomatic patients or in patients 
with transitory episodes of defocusing 
of vision, in whom a slight increase in 
the retinal circulation time may be per-
ceptible on FAG, a medical examina-
tion of the basic systemic risk factors 
is recommended. Rapid management 
of systemic risk factors may avert the 
progression or lead to the correction of 
an existing occlusion [77]. The above-
-stated systemic disorders fall within the 
competence of a specialist in internal 
medicine or general practitioner.
With regard to the fact that the above-
-mentioned studies according to the 
population and multicentric prospective 
studies such as CVO SG have demon-
strated a connection between RVO 
and glaucoma or arterial hypertension 
[7, 17, 29, 32, 40, 43], it is necessary to 
exclude these conditions, or if they are 
present, to treat them as appropriate. 

6.1.2	 Anticoagulants, fibrinoly-
tic treatment and anti-clotting drugs
It may seem that these represent logical 
possibilities of treatment, nevertheless 
the results of the clinical trials with he-
parin, streptokinase and warfarin were 
disappointing, and provided only limited 
evidence of any effect with regard to 
undesirable side effects such as vitreous 
haemorrhage. Aspirin is not recommen-
ded as a primary prevention of cardio-
vascular events. With regard to the fact 
that it has not been successfully demon-
strated that RVO may be a risk factor in 
mortality due to a cerebrovascular event 
or in vascular mortality, the role of aspirin 
in RVO remains unclear.

A report is available which refers to the 
significant effect of warfarin in ische-
mic CRVO, though on the precondition 
that treatment is of sufficient strength 
(INR 3-3.5) and length (1 year). The 
authors state conversion into ischemic 
form of CRVO in 5% of cases, which is 
the lower limit of the published data. In 
the case of ischemic CRVO, such tre-
atment does not significantly influence 
final VA, but significantly reduces the 
incidence of neovascular glaucoma 
from 50% to 3% [78, 79]. The evidence 
of the report is however limited.

6.2.1 Conducting treatment of cen-
tral retinal vein occlusion

6.2.1.1 Classification of subtypes 
of CRVO
The first step in the treatment of 
CRVO is a differential diagnosis be-
tween non-ischemic and ischemic 
CRVO, with assessment of non-per-
fused capillary areas of the posteri-
or pole of the eye and the presence/
scope of non-perfused zones of the 
periphery according to FAG. Indicati-
ons for treatment of complications en-
dangering sight using systematic and 
ocular treatment of CRVO are based 
on this differentiation.
In the case of non-ischemic CRVO, 
the main sight-threatening complicati-
ons are macular edema and conver-
sion to ischemia. In ischemic CRVO, 
the main such complication is the 
development of ocular neovascula-
risation, in particular in the anterior 
segment of the eye (iris and chamber 
angle, up to neovascular glaucoma). 
Macular edema may occur in all forms 
of CRVO. Although differentiation 
between ischemic and non-ischemic 
type may be difficult, at least from 
the beginning or in the early stages, 
a range of clinical and functional cha-
racteristics which are typical of ische-
mic CRVO [3, 8, 13, 17, 80] can help 
as a guide to determining diagnosis. 
Amongst these findings are: poor 
VA, relative afferent pupillary defect, 
presence of numerous dark, deep 
intraretinal haemorrhages, presence 
of cotton wool spots, presence of ex-
tensive retinal capillary non-perfusion 
(larger area than ten times the size of 
the disc without perfusion) determined 
using FAG, not only on the periphery, 
but also in the area of the macula [8].
The presence of macular ischemia 
(evaluated according to enlargement 
of the foveal avascular zone on FAG) is 
prognostically significant, since it indica-
tes a lower probability of the renewal of 
VA. Even though FAG may be effective 

in determining the degree of vascular 
perfusion, a significant tool in con-
ducting treatment in patients with retinal 
vein occlusion is spectral domain optic 
coherent tomography (SD-OCT), since 
this is objective and helps quantify the 
volume of cystoid macular edema, and 
also provides additional information, for 
example on whether the accumulated 
fluid is located predominantly inside the 
retinal layers or also in the sub-retinal 
space [81]. After resorption of this fluid, 
severe ischemia causes considerable 
contraction of the thickness of the ma-
cular area and its atrophy.
The final prognosis of the development 
of sight depends on the presence and 
integrity of external limiting membra-
nes, as well as on internal and external 
segments of photoreceptors (interface 
between internal/external segment of 
photoreceptors). Hyperreflexive points 
on SD-OCT, mainly on the external la-
yers, point to an inflammation reaction 
and may be a marker of the activity of 
the illness [82].      
In the case of pre-occlusive disease 
(pre-thrombosis) with incipient intrareti-
nal haemorrhages and tortuosity of reti-
nal blood vessels, SD-OCT may show 
a normal appearance. In the case of 
threatening vein occlusion, spots of in-
creased reflectivity with a shadow effect 
are present on the level of the internal 
plexiform layer. If an ischemic compo-
nent is present, there is evident weake-
ning of the layer of nerve fibres.
It has been well demonstrated that 
early treatment may be beneficial from 
a therapeutic perspective. This is im-
portant especially in opposition to the 
previously common conception that 
it is necessary to wait at least three 
months before the commencement of 
treatment of vein occlusion [60, 80].

6.2.1.2 Conducting treatment of 
non-ischemic CRVO

6.2.1.2.1 Non-ischemic CRVO and 
good VA
In patients with non-ischemic (well 
perfused) CRVO and good VA (6/9 or 
better), the prognosis is favourable 
and observation is possible. The pri-
mary aim is screening of risk factors. 
Treatment of the basic causes of reti-
nal vein occlusion is significant in pre-
venting complications. It is appropriate 
to consider examination for other risk 
factors only in the case that clinical 
anamnesis points to their presence, in 
the absence of any other clear etiology 
[26]. Local factors indicating a predis-
position towards or connecting with 
CRVO such as open-angle glaucoma 
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must be excluded and treated appro-
priately in order to alleviate the risk of 
conversion to ischemic CRVO [43, 83].
The aim of monitoring during observati-
on is to identify macular edema or con-
version to ischemic CRVO. Amongst 
the main elements of clinical examinati-
on are assessment of VA, biomicrosco-
py and OCT. It is always suitable to con-
duct FAG in the case of doubt regarding 
progression or for the purpose of asse-
ssing the degree of ischemia.
It is suitable to monitor patients once per 
months during the first three months, 
and subsequently every two months du-
ring the first year. During this period of 
monitoring, it is necessary to instruct pa-
tients in the sense that they should report 
to the facility immediately in the case that 
they notice any deterioration of vision, 
which may indicate macular edema or 
conversion to ischemic CRVO.
A report is available which reco-
mmends anticoagulation treatment 
with warfarin (N = 50 non-ischemic 
CRVO, respectively N = 24 pre-throm-
boses). A 96% success rate is stated in 
the case of pre-thrombosis. Treatment 
can be set for 2 months after the clea-
rance of retinal symptomatology. The 
authors point to the fact that at the mo-
ment with pre-thrombosis transforms 
into florid non-ischemic CRVO, the 
outlook for a good result is uncertain, 
and if the occlusion converts into an 
ischemic form the chance of a good re-
sult is minimal. However, the evidence 
for this report is limited [78, 79]. 

6.2.1.2.2 Non-ischemic CRVO and 
VA worse than 6/9
In the case of non-ischemic CRVO 
and VA of 6/12 or lower, it is appro-
priate to examine for macular edema. 
If this is present, it is necessary to 
commence treatment and not merely 
conduct observation.

6.2.1.2.3 Conducting treatment of 
macular edema in non-ischemic 
CRVO
6.2.1.2.3.1 Laser photocoagulation
According to CVO SG, grid laser pho-
tocoagulation leads to a reduction 
of macular edema, though it has not 
brought any statistically significant 
effect from the perspective of VA, with 
the exception of a group of young pa-
tients [88]. At present grid laser photo-
coagulation is not indicated.
The present possibilities for treatment 
cover approaches using corticosteroids 
and preparations against vascular en-
dothelial growth factors (VEGF). In eyes 
afflicted by macular edema in CRVO it 

always is necessary to consider tre-
atment if VA is lower than 6/9 [88].

6.2.1.2.3.2 Approach using cortico-
steroids
There are a number of corticosteroid 
preparations available, nevertheless 
not all steroids have the same poten-
cy and side effects. The reasons for 
use of steroids in treatment of macular 
edema are connected to their ability 
to reduce capillary permeability and 
inhibit VEGF gene expression and the 
VEGF metabolic pathway. Treatment 
with corticosteroids should be based 
on randomised clinical trials.

6.2.1.2.3.2.1 Dexamethasone
Dexamethasone has been used for a 
long time as a strong corticosteroid re-
ducing inflammatory mediators which 
are envisaged in the case of macular 
edema. On the basis of the data avai-
lable to date it is possible to reckon 
with fewer side effects than in the 
case of other corticosteroids.
Dexamethasone is highly soluble and 
after intravitreal injection has a short 
half-life of disintegration. For the pur-
pose of ensuring the long-term level 
of dexamethasone, a slow-release 
biodegradable implant has been de-
veloped (Ozurdex; Allergan), which 
releases the drug towards the posteri-
or pole of the eye for up to six months 
after implanting in the vitreous area. 
Its therapeutic effects on macular 
edema in connection with RVO have 
been examined within the framework 
of a six-month, randomised controlled 
clinical trial (GENEVA study with the 
Ozurdex preparation) [60]. The drug 
can be administered with the help of 
a single-use applicator, which con-
tains 0.7 mg of dexamethasone in the 
form of an implant from polyglycolate 
acetate with slow release.
The GENEVA study with the Ozurdex 
preparation demonstrated that the bio-
degradable implant with a content of 
0.7 mg of dexamethasone (Ozurdex) 
led to an improvement of VA, in which 
the peak of the effect was determined 
after two months, with a progressive 
decline to the initial values after six 
months. On average an improvement 
by 10 letters was attained in patients 
60 days after implantation. An effecti-
ve improvement in VA can be achie-
ved during the course of a one-year 
observation after a second injection 
administered in the sixth month [60]. 
From an anatomical perspective, the 
improvement of macular edema was 
substantiated with the help of OCT.

The safety data showed a low occu-
rrence of cataracts and a low degree 
of increase of intraocular pressure. 
A medium increase of intraocular 
pressure was determined in appro-
ximately 15% of cases, in which the 
peak of this occurrence was reached 
in the second month, though during 
observation it recorded a declining 
tendency, especially if treated using 
drops against glaucoma, which the 
majority of patients were able to ce-
ase using within six months after 
implantation. No undesirable events 
were connected with the injection.
Within the framework of the study it 
was also possible to demonstrate that 
timely treatment of macular edema is 
more beneficial from the perspecti-
ve of renewing VA than delayed tre-
atment. On the basis of a post-hoc 
analysis, the view was stated that in 
eyes treated within 90 days of the on-
set of cystoid macular edema there is 
a higher probability of improvement 
than in eyes in which treatment was 
not applied until after the elapse of 
this period. It is probable that a dexa-
methasone implant should be admi-
nistered more frequently, according to 
the individual response of each pati-
ent during observation.

6.2.1.2.3.2.2 Triamcinolone acetonide
The preparation triamcinolone ace-
tonide containing benzyl alcohol has 
been used for several years in the tre-
atment of patients outside of the fra-
mework of the indications (Kenalog®, 
Squibb). With regard to the beneficial 
effects of this preparation in the tre-
atment of macular edema in connecti-
on with non-ischemic CRVO, a range 
of small series of cases has been pu-
blished [18]. However, Kenalog has a 
range of side effects, including cata-
racts and increased intraocular pre-
ssure. The presence of benzyl alcohol 
also leads to an increased risk of ste-
rile endophthalmitis. Although the pre-
paration is indicated for intra-articular 
use in joints, its use in the area of the 
eyes is within the regime of off-label 
treatment.     

6.2.1.2.3.3 Anti-VEGF approach
Intravitreal administration of anti-VE-
GF substances such as ranibizumab, 
bevacizumab and pegaptanib has 
been examined.

6.2.1.2.3.3.1 Ranibizumab
Ranibizumab is a non-selective VEGF 
blocker (Lucentis®, Novartis), the effecti-
veness of which has been demonstrated 
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on the basis of the CRUISE clinical trial 
[84]. Ranibizumab was administered in 
the form of an injection once per month 
in two doses (0.3 and 0.5 mg) during the 
first six months, which led to a medium 
improvement of VA by 12.7 and 14.9 
letters respectively in comparison with 
a placebo injection in the sixth month. 
After the first six months, all patients 
underwent an open extending phase 
with observation over the period of the 
next six months, with treatment for re 
nata (according to requirement).
The published results confirmed the 
effectiveness of treatment with ranibi-
zumab after 1 year of treatment.

6.2.1.2.3.3.2 Bevacizumab
Bevacizumab is a non-selective VEGF 
blocker (Avastin®, Roche). Although 
no randomised clinical trial with beva-
cizumab in the case of RVO has been 
performed, nevertheless a range of un-
monitored casuistic series show that its 
intravitreal administration may lead to 
an improvement of VA and to the co-
rrection of macular edema [85, 86]. Ne-
vertheless, with regard to deviations in 
dosing and in the therapeutic regimes 
in these studies, the long-term outputs 
and safety data remain unclear.

6.2.1.2.3.3.3 Pegaptanib
Pegaptanib is a selective anti-VEGF165 
blocker – Macugen®, Pfizer, for which 
no licence has yet been granted for use 
in indication for retinal vein occlusion 
(off label treatment). A clinical trial of 
phase II pointed to the possibility that an 
intravitreal dose of 0.3 mg of pegapta-
nib administered every six weeks over a 
six-month observation period led to an 
improvement of VA in the sixth month 

by approximately 7 letters [87].

6.2.1.2.3.4 Recommendations for 
further observation
Observation is monthly during the 
course of the first year, and 1x 3 mon-
ths after stabilisation of the condition 
over the next year.

Indication criteria for repeated tre-
atment
The indication criteria for repeated tre-
atment correspond to the SPC of the 
individual means of treatment. 
Treatment is applied on the basis of 
a decision of the doctor (see below).

6.2.1.2.3.6 Interruption of treatment
The criteria for interruption of tre-
atment are:
1.	 Evidence that there is no benefit from 

the treatment, e.g. permanent dete-
rioration/failure to achieve stabilisa-
tion of sight despite the relevant tre-
atment. As a rule it applies that if there 
is no positive therapeutic response 3 
months after the commencement of 
treatment, the prognosis is poor even 
despite continued treatment.

2.	 Increase of intraocular pressure 
in connection with pharmaceutical 
preparation.

6.2.1.3 Conducting treatment of is-
chemic CRVO
In patients with ischemic CRVO, the 
primary evaluation should be based 
on an assessment of the presence of 
macular perfusion and also the pre-
sence of neovascularisation.

6.2.1.3.1 Macular perfusion
In cases with macular edema and 
continuously perfused macula, it is 

appropriate to commence the same 
treatment as is outlined above for ca-
ses of non-ischemic CRVO.
In the case of non-perfused macula, it is 
necessary to commence treatment in ca-
ses where expectations of improvement 
of sight remain. However, VA of 6/60 or 
worse is connected with a high degree of 
macular ischema. If this condition persists 
for longer than 2 months, the expectation 
of correction of VA is very small, and as a 
result treatment is not indicated.

6.2.1.3.2 Peripheral non-perfusion
Peripheral retinal non-perfusion greater 
than ten times the diameter of the disc 
of the ON is generally characteristic of 
ischemic CRVO. The development of 
ocular neovascularisation is directly pro-
portionate to the extent of non-perfusion.
Cases with extensive retinal non-perfusi-
on or limited compliance can be consi-
dered candidates for timely panretinal 
photocoagulation (PRP) in an endeavour 
to block the development of ocular neo-
vasculariation. In less serious cases laser 
treatment (scatter photocoagulation) may 
be focused on the area without perfusion.
In addition to applicable treatment of ma-
cular edema, it is necessary to observe 
patients with ischemic CRVO without ne-
ovascularisation at least once per month 
and to perform examination of VA, bio-
microscopy, OCT and FAG (if required). 
In an endeavour to detect early signs of 
neovascularisation it is also appropriate to 
assess the corneal angle and the iris [95].

6.2.1.3.3 Conducting treatment of 
neovascularisation
6.2.1.3.3.1 Neovascularisation of 
anterior segment
Wherever neovascularisation of the 

CRVO
Determination of basic systemic disorder

(arterial hypertension, cardiovascular disorder, diabetes mellitus, hyperlipidemia, thrombophilia)

Determination of retinal ischemia
Identification of complications threatening sight [neovascularisation (of retina, chamber angle, iris, disc of ON), glaucoma, 

macular edema]
Monitor VA, examination of retina using biomicroscopy, OCT

Non-ischemic Ischemic

VA≥6/9
Monitor

During first three months once 
per months, then once per two 
months for a period of 1 year. It 
is possible to consider applicati-
on of anticoagulation treatment 
with warfarin as an alternative.

VA≤6/9
Monitor symptoms tes-
tifying to conversion to 

ischemic CRVO

Macula with perfusion
If ME is present:

- Lucentis or Ozurdex 
according to decision of 

clinician

Retinal ischemia
If ME is present:

- Lucentis or Ozurdex according 
to decision of clinician

- laser treatment of area of 
periphery of ischemia

Table 1

In the case of intravitreal injections it is necessary to conduct observation of intraocular pressure, cataract etc.
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anterior segment (neovascularisation 
of the chamber angle or iris) is deter-
mined, evidence-based medicine inc-
lines towards the performance of PRP. 
Above all the extent of neovascularis-
ation of the anterior segment (which 
explicitly requires PRP) has been de-
fined as any neovascularisation of the 
angle or neovascularisation of the iris 
corresponding to two hours [8].
Although no randomised clinical trial of 
combined treatment has yet been con-
ducted, it is nevertheless appropriate 
to administer an anti-VEGF intravitreal 
substance together with PRP, because 
this approach may lead to more rapid 
regression of neovascularisation of the 
anterior segment [96, 97]. With regard 
to treatment of neovascularisation of 
the anterior segment using anti-VEGF 
monotherapy, only limited experience is 
available to date [98]. 

6.2.1.3.3.2 Neovascularisation of 
posterior segment
Neovascularisation of the posterior 
segment (neovascularisation of the 
retina or disc of the optic nerve) may 
develop independently or in connecti-
on with neovascularisation of the an-
terior segment. Neovascularisation of 
the posterior segment can neverthele-
ss be treated using PRP, in accordan-
ce with the above proposals. 
As stated above, combination therapy 
using anti-VEGF and PRP may prove 
to be useful in effective control of the 
growth of neovascularisation. Mono-
therapy in the form of an intravitreal in-
jection of anti-VEGF substances such 
as ranibizumab and bevacizumab may 
lead to a temporary regression of ocu-
lar neovascularisation [90, 91].
It is necessary to treat patients with 
advanced ocular neovascularisation 
using PRP as soon as possible. In par-
ticular with eyes with haemorrhage into 
the vitreous cavity, combination therapy 
with anti-VEGF substances may prove 
to be effective in halting the growth of 
neovascularisation, which should also 
enable immediate application of PRP 
within a pair of individual therapeutic 
applications (unless the vitreal haemorr-
hage is too severe, which would require 
vitrectomy and endolaser treatment).  

6.2.1.3.3.3 Neovascular glaucoma
In the case of determination of neo-
vascular glaucoma, it has been de-
monstrated that an intravitreally ad-
ministered non-selective anti-VEGF 
preparation causes regression of new 
blood vessels in the iris and a decline 
in obstruction of the angle. From a 
comparative series of cases it ensu-

es that new blood vessels in the iris 
may record more rapid regression af-
ter intravitreal administration of a non-
-selective anti-VEGF preparation to-
gether with PRP than upon treatment 
with PRP alone. These reports also 
state the possibility that a non-selecti-
ve anti-VEGF preparation may reduce 
the requirement for a surgical proce-
dure and may serve as an effective 
supplement to surgical filtration tre-
atment. The alternative is cryosurgical 
combination therapy (cyclocryocoa-
gulation and panretinal cryocoagulati-
on of the retina) [93].

6.2.1.4 Juvenile CRVO
Juvenile CRVO, which occurs in per-
sons aged under 50 years, according 
to everything represents a different 
entity as regards pathogenesis and 
clinical course, and it is necessary to 
differentiate this from CRVO which 
develops in patients over the age of 
50. In certain cases, if the disorder is 
connected with a serious systemic di-
sease, it is necessary to address the 
patient’s condition on the basis of a 
complete systemic examination and 
the prognosis may be worsened.
Juvenile CRVO is often of a non-is-
chemic type, without any clearly iden-
tifiable risk factors, and is sometimes 
linked with inflammatory pathogene-
sis, as has been demonstrated on the 
basis of detection of cells of the vit-
reous area [27]. The prognosis of the 
development of sight is generally be-
tter in comparison with regular CRVO, 
even if potential complications include 
ocular neovascularisation and the de-
velopment of macular edema. 
There are certain materials demon-
strating that systemic steroids may 
bring about a more rapid correction 
of the disorder. Although no randomi-
sed clinical trial is available, it is ne-
vertheless acceptable to assume that 
intraocularly administered steroids, in 
particular a slow-release intravitreal 
implant of dexamethasone or rani-
bizumab may be effective in treating 
macular edema in the case of juvenile 
CRVO.

Algorithm of CRVO treatment (table 1)

6.2.2 Conducting treatment of 
branch retinal vein occlusion 
(BRVO)

6.2.2.1 Systemic risk factors and clas-
sification of subtypes of BRVO
Treatment of BRVO is in many re-
spects similar to treatment of CRVO 
as regard the systemic risk factors, 

but at the same time manifests cer-
tain significant differences, since this 
type of RVO represents a smaller risk 
of progressive deterioration of VA and 
conversion to ischemia, and also a lo-
wer risk of neovascularisation.
Treatment of BRVO should thus focus 
on a number of aspects, including the 
following: identification and manage-
ment of systemic risk factors (specifica-
lly arterial hypertension, cardiovascular 
disorders and diabetes mellitus); preci-
se classification of the area of occlusion 
for determination as to whether this re-
presents occlusion of the main branch 
or a secondary branch (in particular 
macular BRVO), in general it applies 
that the more distal the location of the 
occlusion is from the disc, the better the 
prognosis; assessment of the degree of 
peripheral perfusion and the degree of 
macular ischemia, and also application 
of treatment according to complications 
threatening sight (mainly persistent ma-
cular edema and neovascularisation).
As described above, diagnosis of BRVO 
is clinical. In borderline cases, in particu-
lar in the case of small occlusion, FAG 
may be conducted for confirmation of 
the diagnosis. FAG is especially useful in 
determining the extent of macular ede-
ma and ischemia. In studies of branch 
retinal vein occlusion, approximately 
50% of untreated eyes with BRVO main-
tained vision of 6/12 or better, whereas 
in 25% of subjects the result was ≥ 6/60. 
Amongst the two main complications 
which may require treatment are ma-
cular edema and neovascularisation of 
the retina or disc. As has been demon-
strated in two independent studies, ne-
ovascularisation of the retina occurs in 
36% of eyes with ˃ 5 papillary diameters 
(DD) and 62% with ˃ 4DD of the area of 
non-perfusion [71, 74]. 

6.2.2.2 Treatment of neovascularisation
Neovascularisation of the disc or retina 
is an indication for photocoagulation of 
the ischemic retina (sector photocoagu-
lation), although the available evidence 
testifies to the fact that waiting with laser 
procedure can be deferred until vitreal 
haemorrhage appears, which does not 
have an unfavourable impact on the 
prognosis for sight [71, 74]. New blood 
vessels appear only when there is at 
least a quadrant of the capillary end, and 
this usually happens six months after 
occlusion. In patients with one or more 
quadrants of retinal ischemia, check-ups 
are recommended at an interval of 3-4 
months. Nevertheless, the general opi-
nion predominates that upon the occu-
rrence of neovascularisation of the retina 
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or optic disc it is suitable to perform se-
ctor laser photocoagulation. Fluorescent 
angiography is not always necessary 
before the laser procedure, because 
the ischemic zone is visible clinically 
(obliterated blood vessels). In the case 
of worse compliance or the impossibility 
of monitoring the patient, it is possible to 
recommend photocoagulation by laser 
in the zones of capillary non-perfusion.

6.2.2.3 Treatment of macular edema

6.2.2.3.1 BRVO with perfused peri-
phery and normal VA

In the case of BRVO with perfused pe-
riphery and normal VA, the prognosis is 
favourable and it is possible merely to 
monitor the situation. In this case it is not 
necessary to recommend any treatment.
Upon examination during observation it 
is necessary to search for potential ma-
cular edema, using examination of VA, 
biomicroscopy and OCT. In the case of 
doubts it is suitable to perform FAG.
During the first three months it is ne-
cessary to observe patients once per 
month, and subsequently once every 
two months during the first year. Du-
ring this period of monitoring it is ne-
cessary to instruct patients in order to 
report to the facility quickly in the case 
of deterioration of VA.
In clinical practice we encounter cases 
in which good VA is preserved over the 
long term even despite the presence of 
ME. However, every edema is by its na-
ture linked with a certain degree of ische-
mia or hypoxia. The macula is able to to-
lerate an oxygen deficiency for a certain 
amount of time, and then as a rule sud-
denly decompensates, which is accom-
panied by a further deterioration of VA, 
frequently then of a permanent cha-
racter. The length of time for which the 
macula will be able to resist hypoxia is 
highly individual – this depends on seve-
ral factors: the larger the ME, the higher 
the connected degree of hypoxia as a 
rule, and the macula shall be able to re-
sist such a condition for a shorter period 
of time, especially if there is no tendency 
towards resorption of ME or ME in fact 
deepens. There effective auto-regulating 
mechanisms are present, the macula 
may resist hypoxia for a very long time. 
With advancing age the effectiveness of 
auto-regulation deteriorates as a mani-
festation of the natural ageing process. 
Decompensation of the macula is ana-
tomically accompanied by the transition 
of microcystic changes into macrocystic. 
These changes can be detected by ca-
reful biomicroscopy, today they can be 
detected highly effectively using OCT 

examination. This concerns a percepti-
ble onset of structural, irreversible chan-
ges in the macula. Sometimes it is possi-
ble to perform effective biomicroscopic 
observation of the blood level on the bed 
of the macrocyst. This represents an ur-
gent condition – if we do not succeed in 
achieving resorption of cystoid ME within 
a short time, the deterioration of VA will 
deepen and in particular the deteriorati-
on of VA will be permanent [20].
In summary: in branch retinal vein 
occlusion with VA of 6/12 or better, it is 
possible to wait with regard to therapy, 
but it is however necessary to monitor 
the condition on the retina carefully.

6.2.2.3.2 BRVO and symptomatic 
deterioration of VA
In cases of BRVO and symptomatic de-
terioration of VA it is necessary to perform 
an examination focusing on the possible 
presence of macular edema. If OCT po-
ints to the presence of macular edema, it 
is necessary to consider treatment accor-
ding to the following brief description.
In 2011 a study was published demon-
strating that initial VA is an entirely inde-
pendent predictor of resulting VA [68]. The 
worse the VA, the worse the prognosis 
of branch occlusion. This is linked to the 
fact that the level of central VA is a very 
sensitive indicator of the oxygen ratios 
in the central retinal landscape [20]. The 
degree of hypoxia of the macula then co-
rrelates with the urgency of any effective 
treatment. On the basis of this knowledge 
there are 2 fundamental indicators of tre-
atment of BRVO: (1) Timely treatment in 
the case of prognostically unfavourable 
occlusion, i.e. upon initial VA of 6/24 or 
worse. The sooner we commence tre-
atment, the better – the macula is afflic-
ted by a high degree of hypoxia, in which 
the development of structural changes in 
the central retinal landscape in connec-
tion with permanent impairment of VA 
frequently occurs fairly rapidly. It is possi-
ble to permit immediate treatment in the 
case of occlusion with initial VA of 6/18. 
(2) Microcystic changes in the macular 
convert to macrocystic. This represents a 
perceptible onset of structural, irreversible 
changes in the macula. This indication 
applies also for VA of 6/6 [20].

6.2.2.3.3 Therapeutic approaches 
in treatment of macular edema in 
the case of BRVO

6.2.2.3.3.1 Laser photocoagulation 
techniques
At present 2 laser photocoagulati-
on techniques are used – generally 
widespread grid photocoagulation, 
which is the universally recognised 

standard, and all other new thera-
peutic approaches should be com-
pared with this standard, with a clear 
conclusion that the new approach 
brings better results or not. The se-
cond laser photocoagulation tech-
nique is arteriolar constriction.

6.2.2.3.3.1.1 Grid laser photocoagu-
lation.
Grid laser photocoagulation has been 
the standard of care for several years, 
and is recommended for patients with 
macular edema in connection with 
branch retinal vein occlusion, who 
meet the criteria for qualification of 
BVO SG (VA of 6/12 or lower, persi-
stent macular edema with duration 
of four months or longer and also 
resorption of macular haemorrhage). 
This concerned a multicentric, rando-
mised, controlled clinical trial, which 
was designed in such a manner as to 
enable issues regarding the treatment 
of complications upon occlusion of a 
branch of the central vein to be addre-
ssed [70, 71]. Grid photocoagulation 
can be repeated 1x every 4 months. 
Patients with serious loss of visual 
acuity (less than 6/60) and patients in 
whom the symptoms have appeared 
for over one year will probably not be-
nefit from photocoagulation [75].
However, grid photocoagulation is 
not an appropriate technique for hae-
modynamically severe haemorrhagic 
occlusions, which are almost always 
linked to a low level of VA, and thus 
a high degree of macular ischemia. 
Photocoagulation of the haemorrha-
gic retina is generally regarded as 
a contraindication for the formation 
of hypercoagulation lesions and a 
high risk of formation of an epiretinal 
membrane and subsequent traction 
into the macula [20].

6.2.2.3.3.1.2 Arteriolar constriction 
(“crimping technique”)
This technique was first described 
in 1975 by L’Esperance (“crimping 
technique”). The author assumes 
that the functioning of this technique 
is based on a decline in arterial pre-
ssure in the occluded region and a 
subsequent improvement in the drai-
nage of ME as a consequence of a 
reduction of the inflow into the loca-
tion of occlusion [114]. In 1984 Jalkh 
used his own modification of arte-
riolar constriction (ACo) in the tre-
atment of chronic ME in 41 eyes. His 
modification resides in the applica-
tion of merging coagulation lesions 
along the arteriola, which supplies 
the area of the retina with ME [115]. 
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In 1993 Řehák described a modifi-
cation of ACo, which resided in an 
application of merging coagulation 
points directly across the inflow ar-
teriola [116]. The extent of the pro-
cedure on the arteriola depends on 
the severity of the occlusion, and on 
the other hand is limited by the po-
ssibilities of finding a section of the 
arteriola which is not covered by a 
haemorrhage or is not in close proxi-
mity to a haemorrhage. Constriction 
can be performed also outside of the 
area of occlusion, but this must con-
cern an arteriola which supplies the 
occluded area. Other reports on the 
use of this technique in the foreign 
literature are isolated: In the year 
2000 Erdol and Akyol attained better 
results in a group when the combi-
ned photocoagulation and ACo in 
comparison with simple grid photo-
coagulation, but the difference was 
not statistically significant [117].
ACo is an appropriate technique for 
treatment of haemodynamically se-
vere occlusions with extensive retinal 
haemorrhages and high macular is-
chemia (poor initial VA). However, to 
date no study is available with suffi-
cient evidence of the effectiveness of 
this approach.

6.2.2.3.3.2 Intravitreally applied 
pharmaceuticals

6.2.2.3.3.2.1 Intravitreal steroids

6.2.2.3.3.2.1.1 Triamcinolone aceto-
nide (TRIVARIS)
The SCORE clinical trial documen-
ted that in patients with BRVO, a la-
ser procedure has a more favourable 
benefit to risk ratio than triamcinolone 
acetonide (TRIVARIS).

6.2.2.3.3.2.1.2 Biodegradable im-
plants with dexamethasone
In the GENEVA study with a long-term 
dexamethasone (Ozurdex) releasing 
biodegradable implant, two identical 
randomised, prospective, multicentric, 
masked phase III clinical trials with a 
placebo control and parallel groups 
demonstrated a statistically signifi-
cant effect and fast action, in which 
the maximum effect was attained at 
60 days and its decline commenced 
at 90 days, though it persisted for 180 
days. The second injection was in fact 
slightly more effective than the first. 
No undesirable events were linked 
with the administration of the injection, 
the occurrence of cataracts was very 
low and there was similarly a very low 
occurrence of persistent increase of 

intraocular pressure.
The proportion of patients who 
attained an improvement in VA by at 
least 15 letters or 10 letters from the 
beginning was significantly larger in 
the group with dexamethasone 700 
mg than in the group with the pla-
cebo treatment, from day 30 to day 
90. The greatest response was ob-
served on day 60.
On the basis of a later analysis of 
the results of the GENEVA study [60] 
it was determined that treatment of 
macular edema in BRVO with a short 
duration had a better effect than de-
ferral of treatment. The percentage 
of reduced hope for improvement by 
15 letters upon treatment on day 180 
was 54% if the edema persisted for 
6 months, 32% if it persisted for 3 
months and only 12% if it persisted 
for 1 month. Ozurdex is considered 
to represent an effective treatment 
of BRVO.

6.2.2.3.3.2.2 Anti-VEGF preparations

Ranibizumab
This is a non-selective VEGF blocker 
(Lucentis), the effectiveness of which 
has been demonstrated on the basis 
of the BRAVO clinical trial.
In the BRAVO trial [94] there was an im-
provement of sight by 15 letters or more in 
the 6th month in 55% of patients who re-
ceived Lucentis in a dose of 0.3 mg, and 
in 61% of patients who received Lucentis 
in a dose of 0.5 mg, in comparison with 
29% of patients who received a placebo 
injection and on whom laser treatment by 
grid coagulation was performed.
In the 6th month, with an average of 
5.7 injections during the first six mon-
ths, the median improvement of sight 
was 16.6 and 18.3 letters (0.3 and 0.5 
mg), in comparison with 7.3 letters in 
the group with the placebo treatment. 
From the 3rd to the 5th month a one-
-off application of laser photocoagula-
tion as a salvage treatment was per-
mitted in all the branches of the study.
From the 6th to the 12th month, pa-
tients were treated by an open me-
thod for re nata. The beneficial effect 
on sight was preserved in a median 
number of 2.7 further injections du-
ring the second six months. A benefit 
was determined also in patients in 
the group with a placebo treatment, 
even if the degree of improvement of 
sight did not reach the same values 
as with the patients who received 
treatment from the beginning. More 
than half of the patients in the BRA-
VO clinical trial had macular edema 
of a short duration (51.5-53.8%).

Ranibizumab is considered an effecti-
ve treatment for BRVO.

6.2.2.3.3.2.2.2 Bevacizumab
At present an increasing amount of 
data from short-term studies supports 
the fact that repeated intravitreal injec-
tions of bevacizumab reduce macular 
edema, which occurs as a manifesta-
tion of retinal vein occlusion, and this 
applies also in the case of patients in 
whom prior laser treatment has failed 
[95-99]. The most common regime of 
dosage is two to three injections du-
ring the course of the first 5-6 months. 
However, further randomised controlled 
studies are required for an evaluation of 
the long-term effectiveness and safety 
of intravitreally administered bevacizu-
mab. At present no recommendation 
with regard to intravitreal administration 
of bevacizumab can be issued.

Pegaptanib
The first multicentric randomised stu-
dy dealing with the effect of an anti-
-VEGF agent in the treatment of RVO 
was designed in order to enable an 
assessment of the effectiveness of 
the sodium salt pegaptanib.
In the group treated with pegaptanib 
sodium salt within a dose of 1 mg, a 
higher occurrence of improvement by 
5 letters or more was determined, as 
well as a lower occurrence of deterio-
ration by 15 letters or more than in the 
control group (p<0.05 or p<0.01) [100].
Pegaptanib is a selective blocker an-
ti-VEGF165 – Macugen®, Pfizer, for 
which no licence has been granted 
for use in indication of retinal vein 
occlusion (off label treatment).

6.2.2.3.3.3 Criteria for repeated tre-
atment
1.	 Indication criteria for repeated tre-

atment corresponding to SPC of 
individual means of treatment. 
Treatment is applied on the basis of 
the decision of the doctor (see below)

2.	 Repeated treatment modified by 
laser photocoagulation in intervals 
of once every 4 months should be 
considered

6.2.2.3.3.4 Interruption of treatment
1. Treatment may be interrupted in the 
case of permanent damage to sight or 
morphology of the macula.
2. The criteria for interruption of tre-
atment are:
a. Evidence that there is no benefit 
from the treatment, e.g. permanent 
deterioration/failure to achieve stabili-
sation of vision even despite two con-
secutive visits.
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b. Increase of intraocular pressure, which 
does not respond sufficiently to treatment 
with an effective pharmaceutical for re-
duction of intraocular pressure.

Algorithm of BRVO treatment (table 2)

6.2.3 Algorithm upon hemispheric 
vein occlusion
1.	 Treatment of hemispheric vein 

occlusion is similar to treatment of 
retinal vein occlusion. In particular 

macular edema as a consequence of 
hemispheric vein occlusion is treated 
in a similar manner as with BRVO.

2.	 The risk of rubeosis in ischemic 
occlusion of the hemicentral vein is 
greater than in the case of BRVO, 
but smaller than in CRVO. Exami-
nation for neovascularisation of the 
anterior segment, including gonio-
scopy, is therefore indicated. Tre-
atment of neovascularisation of the 

BRVO
Determination of basic systemic disorder

(arterial hypertension, cardiovascular disorder, diabetes mellitus, hyperlipidemia, thrombophilia)

Identification of location of occlusion
Assessment of extent of peripheral and macular ischemia (according to fluorescent angiography)

Identification of complications threatening sight such as macular edema, neovascularisation (ON disc, retina, iris, chamber 
angle)

Observation of VA, biomicroscopy of fundus, OCT
Perfused periphery Non-perfused periphery

Normal VA or deterioration of 
VA to 6/12 inclusive

Monitor
during first three months once 
per month, then once per two 
months for a period of 1 year. 
If macrocystic ME is shown on 
OCT, treatment is indicated as 
with sympathetic deterioration 

of VA. 

Symptomatic deterioration 
of VA to worse than 6/12

If ME is present:
- Lucentis or Ozurdex 

according to decision of 
clinician

- Laser treatment may be 
recommended in case 
of insufficient effect of 

treatment with steroids or 
anti-VEGF, or as an alter-
native to other treatment 

options

Macula with perfusion
If ME is present:

- Lucentis or Ozurdex 
according to decision of 

clinician
- Laser treatment may be 

recommended in case 
of insufficient effect of 

treatment with steroids or 
anti-VEGF, or as an alter-
native to other treatment 

options
- Laser treatment of area 

of peripheral ischemia

Retinal ischemia
If ME is present:

- Lucentis or Ozurdex according 
to decision of clinician

- Laser treatment may be reco-
mmended in case of insufficient 
effect of treatment with steroids 
or anti-VEGF, or as an alterna-
tive to other treatment options

- laser treatment of area of 
periphery of ischemia, in case 
of neovascularisation perform 

sector PRP

Table 2

In the case of intravitreal injections it is necessary to conduct observation of intraocular pressure, cataract etc.

iris or chamber angle is the same 
as in CRVO. 

7. CONCLUSION

The guidelines for diagnosis and tre-
atment of patients with retinal vein 
occlusion contain the procedures for care 
of patients with closure of retinal veins, 
which are recommended by the Czech 
Vitreoretinal Society and approved by the 
Czech Ophthalmological Society.

LITERATURE
1.	 Hayreh SS: Occlusion of the cen-

tral retinal vessels. Br J Ophthal-
mol 1965; 49: 626–645.

2.	 Hayreh SS, Rojas P, Podhajsky P, 
Montague P, Woolson RF: Ocular 
neovascularization with retinal 
vascular occlusion. 3. Incidence 
of ocular neovascularization with 
retinal vein occlusion. Ophthal-
mology 1983; 90: 488–506.

3.	 Hayreh SS, Klugman MR, Beri 
M, Kimura AE, Podhajsky P: Di-
fferentiation of ischemic from 
non-ischemic central retinal vein 
occlusion during the early acute 
phase. Graefes Arch Clin Exp 
Ophthalmol 1990; 228: 201–217.

4.	 Hayreh SS: Retinal vein occlusi-
on. Indian J Ophthalmol 1994; 
42: 109–132.

5.	 Coscas G, Dhermy P: Occlusi-

ons veineuses rétiniennes. Paris, 
Masson, 1978, pp 283–346.

6.	 Coscas G, Gaudric A: Natural 
course ofnonaphakic cystoid ma-
cular edema. Surv Ophthalmol 
1984; 28(suppl):471–484.

7.	 Central Vein Occlusion Study 
Group: Baseline and early natu-
ral history report: the Central Vein 
Occlusion Study. Arch Ophthal-
mol 1993; 111: 1087–1095.

8.	 Central Vein Occlusion Study 
Group: A randomized clinical 
trial of early panretinal photo-
coagulation for ischemic central 
vein occlusion: the Central Vein 
Occlusion Study Group N Re-
port. Ophthalmology 1995; 102: 
1434–1444.

9.	 Frangieh GT, Green WR, Barra-
quer-Somers E, Finkelstein D: 

Histopathologic study of nine 
branch retinal vein occlusions. 
Arch Ophthalmol 1982; 100: 
1132–1140.

10.	 Duker JS, Brown GC: Anterior 
location of the crossing artery in 
branch retinal vein obstruction. 
Arch Ophthalmol 1989; 107: 
998–1000.

11.	 Zhao J, Sastry SM, Sperduto 
RD, Chew EY, Remaley NA: Ar-
teriovenous crossing patterns 
in branch retinal vein occlusion. 
Ophthalmology 1993; 100: 423–
428. 

12.	 Christoffersen NL, Larsen M: 
Pathophysiology and hemody-
namics of branch retinal vein 
occlusion. Ophthalmology 1999; 
106:2054–2062.

13.	 Rogers S, McIntosh RL, Cheung 

252 CZECH AND SLOVAK OPHTHALMOLOGY 6/2012



N, Lim L, Wang JJ, Mitchell P, Ko-
walski JW, Nguyen H, Wong TY, 
International Eye Disease con-
sortium: The prevalence of reti-
nal vein occlusion: pooled data 
from population studies from the 
United States, Europe, Asia, and 
Australia. Ophthalmology 2010; 
117: 313–319.

14.	 Green WR, Chan CC, Hutchins 
GM, Terry JM: Central retinal vein 
occlusion: a prospective histo-
pathologic study of 29 eyes in 28 
cases. Trans Am Ophthalmol Soc 
1981; 79:371–422.

15.	 Green WR: Retina; in Spencer 
WH (ed): Ophthalmic Pathology. 
An Atlas and Textbook, ed 3. Phi-
ladelphia, WB Saunders, 1985, p 
589.

16.	 Janssen MC, den Heijer M, Cru-
ysberg JR, Wollersheim H, Bre-
die SJ: Retinal vein occlusion: a 
form of venous thrombosis or a 
complication of atherosclerosis? 
A metaanalysis of thrombophilic 
factors. Thromb Haemost 2005; 
93: 1021–1026.

17.	 Central Retinal Vein Occlusion 
Study Group: Natural history and 
clinical management of central 
retinal vein occlusion. Arch Oph-
thalmol 1997; 115: 486–491.

18.	 Jonas J, Paques M, Monés J, 
Glacet-Bernard A, Coscas G: Re-
tinal vein occlusions. Dev Oph-
thalmol 2010; 47: 111–135.

19.	 Fejfar, Z., Přerovský, I.: Patofy-
ziologie krevního oběhu. Avice-
num, Praha, 1980: 359-386.

20.	 Řehák J, Rehák M et al.: Venózní 
okluze sítnice, Grada publishing, 
2011.

21.	 Haymore JG, Mejico LJ: Retinal 
vascular occlusion syndromes. 
Int Ophthalmol Clin 2009; 49: 
63–79.

22.	 Hayreh SS, Zimmerman M, Pod-
hajsky P: Incidence of various 
types of retinal vein occlusion 
and their recurrence and demo-
graphic characteristics. Am J 
Ophthalmol 1994; 117: 429–441.

23.	 Williamson TH: Central retinal 
vein occlusion: what’s the story? 
Br J Ophthalmol 1977;81: 698–
704.

24.	 Hayreh SS, Zimmerman B, 
McCarthy MJ, Podhajsky P: 
Systemic diseases associated 
with various types of retinal vein 
occlusion. Am J Ophthalmol 
2001; 131: 61–77.

25.	 Recchia FM, Brown GC: Syste-
mic disorders associated with 

retinal vascular occlusion. Curr 
Opin Ophthalmol 2000; 11: 462–
467.

26.	 Yau JW, Lee P, Wong TY, Best J, 
Jenkins A: Retinal vein occlusi-
on: an approach to diagnosis, 
systemic risk factors and man-
agement. Intern Med J 2008; 38: 
904–910.

27.	 Dodson PM, Kritzinger EE: 
Underlying medical conditions in 
young patients and ethnic diffe-
rences in retinal vein occlusion. 
Trans Ophthalmol Soc UK 1985; 
104: 114–119.

28.	 Dodson PM, Kritzinger EE: Me-
dical cardiovascular treatment 
trials: relevant to medical oph-
thalmology in 1997 ? Eye (Lond) 
1997; 11(pt 1):3–11.

29.	 Eye Disease Case-Control Study 
Group: Risk factors for central 
retinal vein occlusion. Arch Oph-
thalmol 1996; 114: 545–554.

30.	 di Capua M, Coppola A, Albisinni 
R, Tufano A, Guida A, di Minno 
MN, Cirillo F, Loffredo M, Cerbo-
ne AM: Cardiovascular risk fac-
tors and outcome in patients with 
retinal vein occlusion. J Thromb 
Thrombolysis 2010; 30: 16–22.

31.	 Dodson PM, Galton DJ, Hamil-
ton AM, Blach RK: Retinal vein 
occlusion and the prevalence of 
lipoprotein abnormalities. Br J 
Ophthalmol 1982; 66: 161–164.

32.	 Eye Disease Case-Control Study 
Group: Risk factors for branch 
retinal vein occlusion. Am J Oph-
thalmol 1993; 116: 286–296.

33.	 Dodson PM, Kritzinger EE, Clou-
gh CG: Diabetes mellitus and re-
tinal vein occlusion in patients of 
Asian, West Indian and White Eu-
ropean origin. Eye (Lond) 1992; 
6: 66–68.

34.	 Lim LL, Cheung N, Wang JJ, 
Islam FM, Mitchell P, Saw SM, 
Aung T, Wong TY: Prevalence 
and risk factors of retinal vein 
occlusion in an Asian population. 
Br J Ophthalmol 2008; 92: 1316–
1319.

35.	 O’Mahoney PR, Wong DT, Ray 
JG: Retinal vein occlusion and 
traditional risk factors for athe-
rosclerosis. Arch Ophthalmol 
2008; 126: 692–699.

36.	 Prisco D, Marcucci R, Bertini L, 
Gori AM: Cardiovascular and 
thrombophilic risk factors for cen-
tral retinal vein occlusion. Eur J 
Intern Med 2002; 13: 163–169.

37.	 Salaun N, Delyfer MN, Rougier 
MB, Korobelnik JF: Evaluation du 

bilan étiologique des occlusions 
veineuses rétiniennes du sujet 
Čgé de moins de 60 ans. J Fr 
Ophthalmol 2007; 20: 918–923.

38.	 Shrestha RK, Shrestha JK, 
Koirala S, Shah DN: Association 
of systemic diseases with retinal 
vein occlusive disease. JNMA 
J Nepal Med Assoc 2006; 45: 
244–248.

39.	 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 re-
tinal vein occlusion. Retina 2010, 
Epub ahead of print.

40.	 Wang S, Xu L, Jonas JB, Wong 
TY, Cui T, Li Y, Wang YX, You QS, 
Yang H, Sun C: Major eye dise-
ases and risk factors associated 
with systemic hypertension in an 
adult Chinese population: the Be-
ijing Eye Study. Ophthalmology 
2009; 116: 2373–2380.

41.	 Yasuda M, Kiyohara Y, Arakawa 
S, Hata Y, Yonemoto K, Doi Y, 
Iida M, Ishibashi T: Prevalence 
and systemic risk factors for re-
tinal vein occlusion in a general 
Japanese population: the Hisay-
ama study. Invest Ophthalmol Vis 
Sci 2010; 51: 3205–3209.

42.	 Elman MJ, Bhatt AK, Quinlan PM, 
Enger C: The risk for systemic 
vascular diseases and mortali-
ty in patients with central retinal 
vein occlusion. Ophthalmology 
1990; 97: 1543-1548.

43.	 Mitchell P, Smith W, Chang A: 
Prevalence and associations of 
retinal vein occlusion in Austra-
lia: the Blue Mountains Eye Stu-
dy. Arch Ophthalmol 1996; 114: 
1243–1247.

44.	 Rath EZ, Frank RN, Shin DH, 
Kim C: Risk factors for retinal 
vein occlusions: a case-control 
study. Ophthalmology 1992; 99: 
509-514.

45.	 Sofi F, Marcucci R, Fedi S, Gi-
ambene B, Sodi A, Menchini U, 
Gensini GF, Abbate R, Prisco D: 
High lipoprotein(a) levels are as-
sociated with an increased risk of 
retinal vein occlusion. Atheroscle-
rosis 2010; 210: 278–281.

46.	 Stojakovic T, Scharnagl H, März 
W, Winkelmann BR, Boehm BO, 
Schmut O: Low density lipopro-
tein triglycerides and lipoprotein 
(a) are risk factors for retinal 
vascular occlusion. Clin Chim 
Acta 2007; 382: 77–81.

47.	 Turello M, Pasca S, Daminato 

253CZECH AND SLOVAK OPHTHALMOLOGY 6/2012



R, dello Russo P, Giacomello 
R, Venturelli U, Barillari G: Re-
tinal vein occlusion: evaluation 
of ‘classic’ and ‘emerging’ risk 
factors and treatment. J Thromb 
Thrombolysis 2010; 29: 459–464.

48.	 Rehak M, Krcova V, Slavik L, Fric 
E, Langova K, Ulehlova J, Rehak 
J: The role of thrombophilia in pa-
tients with retinal vein occlusion 
and no systemic risk factors. Can 
J Ophthalmol 2010; 45: 171–175.

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

50.	 Lahey JM, Tunć M, Kearney J, 
Modlinski B, Koo H, Johnson RN, 
Tanaka S: Laboratory evaluati-
on of hypercoagulable states in 
patients with central retinal vein 
occlusion who are less than 56 
years of age. Ophthalmology 
2002; 109: 126–131.

51.	 Larsson J, Hillarp A, Ólafsdóttir 
E, Bauer B: Activated protein C 
resistance and anticoagulant pro-
teins in young adults with central 
retinal vein occlusion. Acta Oph-
thalmol Scand 1999; 77: 634–
637.

52.	 Fegan CD: Central retinal vein 
occlusion and thrombophilia. Eye 
(Lond) 2002; 16: 98–106.

53.	 Bertram B, Remky A, Arend O, 
Wolf S, Reim M: Protein C, pro-
tein S, and antithrombin III in acu-
te ocular occlusive diseases. Ger 
J Ophthalmol 1995; 4: 332–335.

54.	 Ciardella AP, Yannuzzi LA, Freu-
nd KB, DiMichele D, Nejat M, de 
Rosa JT, Daly JR, Sisco L: Factor 
V Leiden, activated protein C re-
sistance, and retinal vein occlusi-
on. Retina 1998; 18: 308–315.

55.	 Cruciani F, Moramarco A, Curto 
T, Labate A, Recupero V, Conti 
L, Gandolfo GM, Balacco Gab-
rieli C: MTHFR C677T mutation, 
factor II G20210A mutation and 
factor V Leiden as risk factors for 
youth retinal vein occlusion. Clin 
Ter 2003; 154: 299–303.

56.	 Glacet-Bernard A, les Jardins GL, 
Lasry S, Coscas G, Soubrane G, 
Souied E, Housset B: Obstructive 
sleep apnea among patients with 
retinal vein occlusion. Arch Oph-
thalmol 2010; 128: 1533–1538.

57.	 Quinlan PM, Elman MJ, Bhatt 
AK, Mardesich P, Enger C: The 
natural course of central retinal 
vein occlusion. Am J Ophthalmol. 

1990; 100: 118-123.
58.	 McIntosh RL, Rogers SL, Lim L, 

Cheung N, Wang JJ, Mitchell P, 
Kowalski JW, Nguyen HP, Wong 
TY: Natural history of central re-
tinal vein occlusion: an evidence-
-based systematic review. Oph-
thalmology 2010; 117: 1094–1123.

59.	 Scott IU, VanVeldhuisen PC, Oden 
NL, Ip MS, Blodi BA, Jumper JM, 
Figueroa M, SCORE Study In-
vestigator Group: SCORE Study 
report 1: baseline associations 
between central retinal thickness 
and visual acuity in patients with 
retinal vein occlusion. Ophthalmo-
logy 2009; 116: 504-512.

60.	 Haller JA, Bandello F, Belfort R Jr, 
Blumenkranz MS, Gillies M, Heier J, 
Loewenstein A, Yoon YH, Jacques 
ML, Jiao J, Li XY, Whitcup SM: 
OZURDEX GENEVA Study Group: 
randomized, sham-controlled trial of 
dexamethasone intravitreal implant 
in patients with macular edema due 
to retinal vein occlusion. Ophthalmo-
logy 2010; 117: 1134 –1146.

61.	 Chen JC, Klein ML, Watzke RC 
et al.: Natural course of perfused 
CRVO. Can. J. Opthalmol. 1995, 
30, 2124.

62.	 Ramezani A, Entezari M, Mora-
dian S, Tabatabaei H, Kadkho-
daei S: Intravitreal triamcinolo-
ne for acute central retinal vein 
occlusion: a randomized clinical 
trial. Graefes Arch Clin Exp Oph-
thlamol 2006; 244: 1601–1606.

63.	 Tewari HK, Lemtor MT, Azad RV, 
Verma L: Argon laser photocoa-
gulation in acute central retinal 
vein occlusion. Afro-Asian J Oph-
thalmol 1995; 13: 88–91.

64.	 Cugati S, Wang JJ, Rochtchina 
E, Mitchell P: Ten-year inciden-
ce of retinal vein occlusion in an 
older population: the Blue Moun-
tains Eye Study. Arch Ophthalmol 
2006; 124: 726–732.

65.	 Fong ACO, Shatz H: Central retinal 
vein occlusion in young adults. Surv 
Ophthalmol 1993; 37: 393–417.

66.	 Orth DH, Patz A: Retinal branch 
vein occlusion. Surv Ophthalmol 
1978; 22: 357–376.

67.	 Walters RF, Spalton DJ: Central 
retinal vein occlusion in people 
aged 40 years or less: a review 
of 17 patients. Br J Ophthalmol 
1990; 74: 30–35.

68.	 Rehak J, Dusek L, Chrapek O, 
Fric E, Rehak M: Initial visual 
acuity is an important prognos-
tic factor in patients with branch 
retinal vein occlusion. Opthalmic 

Res. 2011;45: 204-209.
69.	 Rogers SL, McIntosh RL, Lim L, 

Mitchell P, Cheung N, Kowalski 
JW, Nguyen HP, Wang JJ, Wong 
TY: Natural history of branch retinal 
vein occlusion: an evidence-based 
systematic review. Ophthalmology 
2010; 117: 1094–1101e5.

70.	 Branch Vein Occlusion Study 
Group: Argon laser photocoa-
gulation for macular edema in 
branch vein occlusion. Am J Oph-
thalmol 1984; 98: 271–282.

71.	 Branch Vein Occlusion Study 
Group: Argon laser scatter pho-
tocoagulation for prevention of 
neovascularization and vitreous 
hemorrhage in branch vein 
occlusion: a randomized clinical 
trial. Arch Ophthalmol 1986; 104: 
34–41.

72.	 Clemett RS, Kohner EM, Hamil-
ton AM: The visual prognosis in 
retinal branch vein occlusion. 
Trans Ophthalmol Soc UK 1973; 
93: 523–535.

73.	 Michels RG, Gass JD: The natu-
ral course of retinal branch vein 
obstruction. Trans Am Acad Oph-
thalmol Otolaryngol 1974; 78: 
166–177.

74.	 Shilling JS, Kohner EM: New ve-
ssel formation in retinal branch 
vein occlusion. Br J Ophthalmol 
1976; 60: 810–815.

75.	 Shilling JS, Jones CA: Retinal 
branch vein occlusion: a study of 
argon laser photocoagulation in the 
treatment of macular oedema. Br J 
Ophthalmol 1984; 68: 196–198.

76.	 Murakami T, Takagi H, Ohashi H, 
Kita M, Nishiwaki H, Miyamoto K, 
Watanabe D, Sakamoto A, Yamai-
ke N, Yoshimura N: Role of poste-
rior vitreous detachment induced 
by intravitreal tissue plasminogen 
activator in macular edema with 
central retinal vein occlusion. Re-
tina 2007; 27: 1031–1037.

77.	 Royal College of Ophthalmolo-
gists: Interim guidelines for man-
agement of retinal vein occlusion: 
December 2010. 2010.

78.	 Řehák J, Chrapek O: Venóz-
ní okluze sítnice in Rozsíval P: 
Trendy soudobé oftalmologie sv. 
2, Galén 2005: 73-98

79.	 Rehák M, Řehák J, Fric E, Báb-
ková B, Prachařová Z: Warfarin v 
léčbě kmenové okluze centrální 
sítnicové vény. 9. Vejdovského 
olomoucký vědecký den, sborník 
abstrakt

80.	 Hayreh SS: Management of cent-
ral retinal vein occlusion. Ophthal-

254 CZECH AND SLOVAK OPHTHALMOLOGY 6/2012



mologica 2003; 217: 167–188.
81.	 Shroff D, Mehta DK, Arora R, Na-

rula R, Chauhan D: Natural histo-
ry of macular status in recent-on-
set branch retinal vein occlusion: 
an optical coherence tomography 
study. Int Ophthalmol 2008; 28: 
261–268.

82.	 Coscas G, Coscas F, Vismara 
S, Zourdani A, Li Calzi C: Bright 
hyper-reflective spots and dense 
zones; in Coscas G (ed): Optical 
Coherence Tomography in Age-
-Related Macular Degenerati-
on. Heidelberg, Springer, 2009, 
chapt 7, pp 159–167.

83.	 Hirota A, Mishima HK, Kiuchi Y: 
Incidence of retinal vein occlusi-
on at the Glaucoma Clinic of Hi-
roshima University. Ophthalmolo-
gica 1997; 211: 288–291.

84.	 Brown DM, Campochiaro PA, 
Singh RP, Li Z, Gray S, Saroj N, 
Rundle AC, Rubio RG, Murahashi 
WY, CRUISE Investigators: Ranibi-
zumab for macular edema following 
central retinal vein occlusion: six-
-month primary end point results of 
a phase III study. Ophthalmology 
2010; 117: 1124–1133e1.

85.	 Ferrara DC, Koizumi H, Spaide 
RF: Early bevacizumab treatment 
of central retinal vein occlusion. Am 
J Ophthalmol 2007; 144: 864–871.

86.	 Figueroa MS, Contreras I, Noval S, 
Arruabarrena C: Results of bevaci-
zumab as the primary treatment 
for retinal vein occlusion. Br J Oph-
thalmol 2010; 94: 1052–1056.

87.	 Wroblewski JJ, Wells JA 3rd, Ada-
mis AP, Buggage RR, Cunningham 
ET Jr, Goldbaum M, Guyer DR, 
Katz B, Altaweel MM: Pegaptanib 
in Central Retinal Vein Occlusion 
Study Group: pegaptanib sodium 
for macular edema secondary to 
central retinal vein occlusion. Arch 
Ophthalmol 2009; 127: 374–380.

88.	 Kinge B, Stordahl PB, Forsaa 
V, Fossen K, Haugstad M, Hel-
gesen OH, Seland J, Stene-Jo-
hansen I: Efficacy of ranibizumab 
in patients with macular edema 
secondary to central retinal vein 
occlusion: results from the sham-
-controlled ROCC study. Am J 
Ophthalmol 2010; 150: 310-314.

89.	 Browning DJ, Scott AQ, Peterson 
CB, Warnock J, Zhang Z: The risk 
of missing angle neovasculariza-
tion by omitting screening gonio-
scopy in acute central retinal vein 
occlusion. Ophthalmology 1998; 
105: 776–784.

90.	 Beutel J, Peters S, Lüke M, Ai-

senbrey S, Szurman P, Spitzer 
MS, Yoeruek E, Bevacizumab 
Study Group, Grisanti S: Bevaci-
zumab as adjuvant for neovascu-
lar glaucoma. Acta Ophthalmol 
2010; 88: 103–109.

91.	 Moraczewski AL, Lee RK, Palm-
berg PF, Rosenfeld PJ, Feuer 
WJ: Outcomes of treatment of 
neovascular glaucoma with intra-
vitreal bevacizumab. Br J Oph-
thalmol 2009; 93: 589–593.

92.	 Parodi MB, Friberg TR, Pedio M, 
Fiotti N, di Stefano G, Ravalico G: 
Panretinal photocoagulation and 
photodynamic therapy for anterior 
segment neovascularization se-
condary to ischemic central retinal 
vein occlusion. Ophthalmic Surg 
Lasers Imaging 2007; 38: 94–99.

93.	 Řehák J, Vymazal M: Kryotherapie 
zur Behandlung der neovascula-
ren Glaukome mit verschlossenem 
Kamerwinkel. Klin. Mbl. Augenheil-
kd. 1994; 204: 20-23.

94.	 Campochiaro PA, Heier JS, Feiner 
L, Gray S, Saroj N, Rundle AC, 
Murahashi WY, Rubio RG, BRA-
VO Investigators: Ranibizumab for 
macular edema following branch 
retinal vein occlusion: six-month pri-
mary end point results of a phase 
III study. Ophthalmology 2010; 117: 
1102–1112. 95. Prager F, Michels S, 
Kriechbaum K, Georgopoulos

95.	 M, Funk M, Geitzenauer W, Po-
lak K, Schmidt-Erfurth UM: Intra-
vitreal bevacizumab (Avastin(R)) 
for macular edema secondary to 
retinal vein occlusion – twelve-
month results of a prospective cli-
nical trial. Br J Ophthalmol 2009; 
93:452-456.

96.	 Hoeh AE, Ach T, Schaal KB, 
Scheuerle AF, Dithmar S: Long-
-term follow up of OCT guided 
bevacizumab treatment of ma-
cular edema due to retinal vein 
occlusion. Graefes Arch Clin Exp 
Ophthalmol 2009; 47:1635-1641.

97.	 Rensch F, Jonas JB, Spandau 
UH: Early Intravitreal Bevacizu-
mab for Non-Ischaemic Branch 
Retinal Vein Occlusion. Ophthal-
mologica 2008; 223(2):124-127.

98.	 Russo V, Barone A, Conte E, 
Prascina F, Stella A, Delle Noci 
N: Bevacizumab compared with 
macular laser grid photocoagu-
lation for cystoid macular edema 
in branch retinal vein occlusion. 
Retina 2009;29:511-515.

99.	 Kriechbaum K, Michels S, Prager 
F et al.: Intravitreal Avastin for 
macular oedema secondary to re-

tinal vein occlusion: a prospective 
study. Br J Ophthalmology 2008; 
92(4):518-522.

100.	Wroblewski JJ, John JA, Gon-
zales CR: Pegaptanib sodium 
for macular edema secondary to 
branch retinal vein occlusion. Am 
J Ophthalmol 2010; 149:147-154

101.	Gutman FA, Zegarra H, Zakov 
ZN: The natural course of tempo-
ral retinal vein. 

102.	Trans. Amer Acad Opthalmol 
Otolaryngol 1974; 78: 178-192.

103.	Demeler U: Management of reti-
nal venous occlusion. Opthalmo-
logica (Basel) 1980; 180: 61-67.

104.	Magargal LE, Sanborn GE, Kimmel 
AS, Annesley WH: Temporal branch 
retinal vein obstruction: A review. 
Opthal Surg 1986; 17: 240-246.

105.	Finkelstein D: Argon laser photo-
coagulation for macular edema in 
branch retinal vein occlusion. Oph-
thalmology 1986; 93: 975-977.

106.	Finkelstein D: Ischemic macular 
edema: Recognition and favo-
rable natural history in branch 
vein occlusion. Arch Ophthalmol 
1992; 110: 1427–1434.

107.	Rehak J, Rehak M: Branch reti-
nal vein occlusion: pathogenesis, 
visual prognosis, and treatment 
modalities. Curr Eye Res 2008; 
33: 111–131.

108.	Morse PH: Prospective rationale 
for and results of argon laser tre-
atment of patients with branch re-
tinal vein occlusion. Annals Oph-
thalmol 1985; 17: 565-571

109.	Noma H, Funatsu H, Yamasaki 
M. et al: Pathogenesis of macular 
edema with branch retinal vein 
occlusion and intraocular levels 
of vascular endothelial growth 
factor and interleukin-6. Am J 
Ophthalmol 2005; 140: 256-261.

110.	Rehák M, Hollborn M, Iandiev I, 
et al: Retinal gene expression 
and Müller cell responses after 
branch retinal vein occlusion in 
the rat. Invest Ophthalmol Vis Sci 
2009; 50: 2359-2367.

111.	Goebel W, Kretzchmar-Gross T: 
Retinal thickness in diabetic re-
tinopathy: a study using optical 
coherence tomography (OCT). 
Retina 2002; 22: 759–767.

112.	Diabetic Retinopathy Clinical 
Research Network: Relationship 
between optical coherence tomo-
graphy-measured central retinal 
thickness and visual acuity in dia-
betic macular edema. Ophthal-
mology 2007; 114: 525–536.

113.	Scott IU, Van Veldhuisen PC, Oden 

255CZECH AND SLOVAK OPHTHALMOLOGY 6/2012



NL, Ip, MS, Blodi BA, Jumper JM, 
Figueroa M, SCORE Study Investi-
gator Group: SCORE study report 
1: baseline associations between 
central retinal thickness and visual 
acuity in patients with retinal vein 
occlusion. Ophthalmology 2009; 
116: 504–512.

114.	Ota M, Tsujikawa A, Kita M, Miya-
moto K, Sakamoto A, Yamaike N, 
Kotera Y, Yoshimura N: Integrity 

of foveal photoreceptor layer in 
central retinal vein occlusion. Re-
tina 2008; 28: 1502–1508.

115.	L’Esperance FA: Ocular photoco-
agulation. A stereoscopic atlas. 
St.Louis, CV Mosby Company 
1975;215-222. 

116.	Jalkh AE, Avila PM, Zakka KA, 
Trempe CL, Schepens CL: Chro-
nic macular edema in retinal 
branch vein occlusion: Role of 

laser photocoagulation. Annals 
Ophthalmol 1984; 16: 526-533.

117.	Řehák J: Venózní okluze sítnice: 
III. Perspektiva arteriolární kon-
strikce. Čs Oftalmol 1993; 49: 
151-154.

118.	Erdöl H, Akyol N: Arterial crim-
ping in branch retinal vein 
occlusion with macular edema. 
Acta Ophthalmol Scand 2000; 
78: 456–459.

256 CZECH AND SLOVAK OPHTHALMOLOGY 6/2012


