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Retinal vein occlusion and its complications are among the most common causes of severe loss of sight in developed countries. In recent
years, developments in imaging methods have been introduced, leading to an improvement in diagnostic possibilities. At the same time
new treatment options have become available (new intravitreal drugs and treatment protocols, laser and surgical methods). The presented
guidelines summarize the current knowledge about retinal vein occlusion in order to standardize and update procedures for the diagnosis,

classification and treatment of the disease.
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1. INTRODUCTION AND EPIDEMIOLOGY

Retinal vein occlusion (RVO) is the second most common
cause (after diabetic retinopathy) of deterioration of vision in
developed countries in connection with a vascular pathology
of the retina. It typically occurs in persons aged over 40 years
(more frequently in patients aged over 60 years), with equal
incidence in both sexes [1,2].

The prevalence is stated at 5.2 cases of RVO per 1000 per-
sons, of which in 4.42 cases this concerns branch retinal vein
occlusion (BRVO) and in 0.8 cases central retinal vein occlusi-
on (CRVO) [3]. In the literature the overall five-year incidence
or RVO is stated at 0.8%, the fifteen-year incidence at 1.8%,
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and in the case of CRVO 0.2% and 0.5% respectively [4,5].
Prevalence and incidence both increase with age.

RVO is divided according to the location of vascular afflic-
tion into CRVO, in which the entire venous retinal system is
afflicted and the presumed location of increased resistance
to venous flow is located in or beyond the region of the lami-
na cribrosa. In the case of BRVO some of the branches of the
retinal vein are occluded, and the changes are localized in the
basin of this branch. BRVO may be limited to a small periphe-
ral arteriovenous nicking, or (if the occlusion is located on the
edge of the optic nerve) the pathology may affect the entire
quadrant. A variant of CRVO is hemi-occlusion, with closure of
both superior or both inferior branches of the retinal vein [6].



2. PATHOPHYSIOLOGY OF RVO

RVO is a multifactorial disease [7,24]. The cause of this
nosological unit is thrombosis inside the lumen of the re-
tinal veins, but it is not clear as to whether this concerns
a primary matter or a secondary manifestation. There are
certain differences in the pathogenesis of occlusion of
the branch and main trunk of the retinal vein, as a result
of which they are separate clinical units [2,6,8].

2.1. Pathophysiology of central retinal vein
occlusion

A number of hypotheses exist with regard to the patho-
genesis of CRVO. The occurrence of CRVO is most often ex-
plained by means of a compression of the trunk of the central
retinal vein (CRV) by the activity of the central retinal artery
(CRA), because both vessels are located in a shared fibrous
capsule. A role may also be played by a degenerative or in-
flammatory disease of the wall of the CRV and hemodynamic
factors, e.g. hypotension and blood dyscrasia [2,8-10].

The final result of these mechanisms is a stagnation of
the flow of the venous blood, with subsequent formation
of thrombosis in the CRV. The processes that contribute to
the formation of a thrombosis are a reduction of blood flow,
an increase of blood viscosity and damage to the endothelial
barrier of the retinal vein (“Virchow’s triad”). A fundamental
location for the formation of thrombosis is the lamina cribrosa
and the subsequent venous section. It is assumed that in the
case of non-ischemic type of CRVO the thrombosis is located
beyond the lamina cribrosa, and the increased accessibility of
vascular collaterals here leads to less complete occlusion [9].
According to the results of the clinical trial Central Retinal Vein
Occlusion Study, within the course of three years 34% of eyes
convert non-ischemic CRVO into ischemic form, in which
15% of eyes do so within the first four months. This process is
irreversible [11]. Malfunction of venous drainage leads to an
increase of pressure in the venous channel, with subsequent
reduction of blood flow, thereby leading to retinal ischemia.
Hypoxia is subsequently a trigger for increased release of
vascular endothelial growth factors (VEGF) and cytokines.
This concerns interleukin (IL) 6, IL 8, interferon-inducible pro-
tein-10 (IP-10), monocyte chemotactic protein-1 (MCP-1),
and platelet-derived growth factor (PDGF), which influence
vascular permeability and angiogenesis in CRVO and BRVO
[12-14]. The concentration of these inflammatory factors and
cytokines in the vitreous and the anterior chamber is higher
in the case of CRVO than in BRVO, and in proliferative diabetic
retinopathy their concentration is lower still [15-18].

2.2. Pathophysiology of branch retinal vein
occlusion

The cause of the condition is compression of the vein by
the artery in places of arteriovenous nicking on the retina
(both vessels have a shared adventitia), which generates
a certain degree of stagnation and turbulence of blood flow,
which may lead to damage to the vascular endothelium and
subsequently to the formation of thrombosis. The vein lumen
may be compressed by up to 33% of its diameter in the place

of crossing. In the case of preexisting atherosclerotic changes
of the vascular wall, this process is exacerbated. Obstruction
in the venous system leads to elevation of venous pressure
and to subsequent overburdening of the drainage capacity
of the venous channel. The result is edema, hemorrhage and
ischemia of the corresponding retinal areas [2,6,8,19,20].

3.RISKFACTORS OF RVO

The most significant risk factor is age of over 70 years, with
attendant sclerotic changes in blood vessels [21]. The main
risk factors are arterial hypertension, hypercholesterolemia
and diabetes mellitus. Further risk factors are hyperhomocy-
steinemia, higher body mass index (BMI), smoking and pre-
vious heart attack or stroke. Mutation of factor V Leiden in-
creases the risk of RVO by approximately 50-60%. Risk factors
are also other hypercoagulable states (antiphospholipid syn-
drome, protein Cand S deficiency and antithrombin deficien-
cy). Risk factors under discussion are hormonal substitution
therapy containing estrogen, oral contraceptives and diure-
tics. More serious risk factors include hyperviscosity syndro-
me (multiple myeloma, polycythemia vera, lymphoma and
leukemia) and inflammatory diseases associated with retinal
vasculitis (sarcoidosis, toxoplasmosis, tuberculosis, Behcet's
disease, systemic lupus erythematodes, polyarteritis nodo-
sa, Wegener’'s granulomatosis and Goodpasture syndrome).
Ocular risk factors include glaucoma [2,6].

4. SUBJECTIVE SYMPTOMS OF RVO

Patients may initially be asymptomatic, later they experien-
ce a deterioration of visual acuity (VA), and in later complica-
tions eye pain may also occur [22]. In the case of BRVO the
degree of deterioration of vision and the extent of the blind
spot in the visual field are dependent upon the location of
vascular occlusion and on the presence and extent of macu-
lar edema. Prognostically unfavorable BRVO has initial visual
acuity (VA) of 6/24 and worse [21,23]. In the case of CRVO va-
rious degrees of loss of sight and central scotoma occur. Initial
VA is worse in the case of ischemic CRVO. The prognosis of
CRVO is far worse in comparison with BRVO. Ischemic CRVO
is almost always linked with poor initial VA, and its correction
is highly improbable. The worse the initial VA in the case of
non-ischemic occlusion, the worse the prognosis for the acui-
ty of resulting vision. In the case of prethrombosis there may
not be any subjective symptoms, or only transitory episodes
of deterioration of vision may occur.

5. OBJECTIVE FINDING IN RVO

The clinical picture of CRVO incorporates edema of the
papilla of the optic nerve (ON) and edema of the retina, di-
lation and tortuosity of all retinal veins, as well as deep and
superficial hemorrhages of the retina in all quadrants. In the
case of ischemic occlusion, cotton wool spots also appear as
an expression of retinal ischemia.

The finding in BRVO manifests similar characteristics as in
CRVO, which are however limited only to the region of the
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retina located beyond the place of occlusion of the afflicted
vein. In the case of simultaneous affliction of the superior or
inferior half of the retina this is referred to as hemi-occlusion
of the central retinal vein. A symptom of longer duration of
the disease in BRVO is the presence of collateral circulation
around the afflicted area, and in CRVO also vascular collate-
rals on the optic nerve papilla and the formation of capilla-
ry aneurysms, resulting in exudation [1]. Optociliary shunts
also form on the ON papilla as a sign of newly formed colla-
teral channels with choroidal circulation.

Macular edema (ME) often persists even after absorpti-
on of hemorrhages, and a secondary epiretinal membra-
ne may form.

The clinical picture of prethrombosis (incipient RVO) is cha-
racterized by the presence of dilated retinal veins and a small
number of scattered hemorrhages, but without ME.

6. COMPLICATIONS OF RVO

6.1. Complications of CRVO

In the case of non-ischemic CRVO, the main sight-
-threatening complication is ME and the risk of conversi-
on to ischemic form.

In the ischemic form of CRVO, retinal hypoxia stimula-
tes the expression of pro-angiogenic growth factors, lea-
ding to the development of neovascularization (NV) - the
main complication of ischemic CRVO. NVs occur especially
in the anterior segment of the eye - beginning on the iris
by the edge of the pupil, and subsequently progressing to
the iridocorneal angle (although in 10% of patients NVs
appear first of all in the iridocorneal angle). They thereby
impede the outflow of intraocular fluid through the trabe-
cular meshwork, with a subsequent elevation of intraocu-
lar pressure and the onset of neovascular glaucoma (NVG).

The strongest predictors of the occurrence of NV in
the anterior segment of the eye are VA and the scope of
the non-perfusion area determined by fluorescein an-
giography (FAG) [11]. Ischemic CRVO is the second most
common cause of NVG. In approximately 60% of patients
with ischemic CRVO, NVs of the anterior segment appear
within the range of a few weeks to two years. NVG deve-
lops in 40-45% of patients with CRVO, in 80% of these
patients this occurs within 6-8 months of the onset of
CRVO [24]. NVG is frequently accompanied by intravitreal
hemorrhage or hemorrhage into the anterior chamber,
and is a very adverse prognostic factor [2,7,24].

The development of retinal NV may lead to the onset of
fibrovascular traction, tractional retinal detachment and he-
morrhage into the vitreous [25,26].

6.2. Complications of BRVO

Complications of BRVO are above all the develop-
ment of ME and macular ischemia. Chronic ME is linked
with a poor prognosis for the development of VA. The
longer the period of duration of edema, the greater the
probability of structural damage to the fovea [25]. The
incidence of NV is relatively low in the case of BRVO,
with the exception of cases with extensive ischemia.
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7. DIAGNOSIS OF RVO

With regard to the general risk factors, monitoring of blo-
od pressure values (Holter blood pressure monitoring) is re-
commended for patients with RVO, as well as measurement
of the levels of blood sugar and lipids in blood. The basic
laboratory tests also include evaluation of the differential
blood count, speed of sedimentation of erythrocytes, value
of C-reactive protein and homocysteine. A comprehensive
assessment by an internal medicine specialist or general
practitioner is appropriate in order to exclude the risk of
other systemic thrombosis. Patients without risk factors and
younger patients with RVO should have their blood coagu-
lation parameters examined in order to exclude thrombo-
philic states including antiphospholipid syndrome.

As part of the basic eye examination, it is necessary to
perform intraocular tonometry and examination of the
anterior segment, including gonioscopy in order to exc-
lude the presence of NVs. Timely identification of NVs is
of fundamental importance in order to reduce the risk of
onset of complications [22,27]. It is essential to perform
careful biomicroscopy of the fundus in artificial mydria-
sis, also with examination of the retinal periphery.

For monitoring of the dynamic of the disease it is an advan-
tage to perform digital photography of the ocular fundus. For
documentation of the maximum of changes and the state of
the retinal periphery we currently use wide-angle imaging
systems, which display up to 82% of the surface of the retina
and enable a view up to 270 degrees [28].

FAG is decisive for determining the scope of retinal is-
chemia and for demonstrating the incidence of NV. The
non-ischemic and ischemic forms of RVO can be differen-
tiated only on the basis of an angiographic finding. Accor-
ding to FAG, ischemic CRVO is defined by the presence of
zones of capillary non-perfusion within a scope of 10 or
more surfaces of the optic nerve papilla in the region of
the posterior pole of the eye [11]. According to FAG, ische-
mic BRVO is defined by the scope of capillary non-perfusi-
on greater than 5 surfaces of the optic nerve papilla [29].

Optical coherence tomography (OCT) is used in the dia-
gnosis and monitoring of the development of ME and affilia-
ted disorders of the vitreoretinal interface. A sign of acute ME
is the presence of subretinal and intraretinal fluid. Detailed
parameters of the OCT finding, above all Disorganization of
Retinal Inner Layers (DRIL), changes of integrity of the line of
the inner and outer segments of the photoreceptors and ex-
ternal limiting membrane point to a potential irreversible loss
of cells and an attendant irreversible deterioration of vision.
In different stages of RVO it is possible to observe hyperre-
flective intraretinal foci and vitreomacular abnormalities (e.g.
traction, epiretinal membrane) on OCT.

OCT angiography (OCTA) enables detection of changes in
the superficial and deep plexus of the retinal vessels and dis-
plays NV of the retina and ON papilla [1].

In the case of non-transparent optic media, it is necessary
to perform ultrasound examination in order to exclude intra-
vitreal hemorrhage and retinal detachment.

It is of crucial importance to determine the exact type of



vascular occlusion, because in the case of the ischemic type it
is necessary from the outset to conduct frequent monitoring
every month until stabilization of the finding.

8. TREATMENT OF RVO

8.1. Treatment of risk factors

The treatment of cardiovascular diseases, which are the
main risk factor in RVO, is necessary not only in order to pre-
vent the onset and development of manifestations of retinal
vein occlusion, but also as prevention of the occurrence of
other vascular events (e.g. heart attack and stroke) and to
reduce the risk of vein occlusion in the other eye. In women
who have suffered RVO, termination of hormone replace-
ment therapy containing estrogen should be considered [1].

Treatment of affiliated pathologies and evaluation of
systemic risks should be conducted by a doctor with the
relevant specialization (internal medicine specialist, ge-
neral practitioner, hematologist, neurologist).

The prognosis for patients with non-ischemic CRVO and
VA of 6/9 or better is favorable, and it is therefore possible
to conduct only careful monitoring. However, due to the
existing risk of development of ischemic form, following an
agreement with the relevant specialist (internal medicine
specialist or hematologist) transitional general anticoagulati-
on treatment may be administered which will avert this risk
with 96% probability [30]. The primary objective is to deter-
mine the risk factors and identify the risk of occurrence of ME
or conversion to ischemic form of CRVO. In the case of BRVO
without ME, with a peripheral perfusion and VA of ZO 6/12
or better, the prognosis is favorable, and it is also possible
only to monitor the patient. Within the first three months it
is recommended to monitor patients once per month, and
subsequently once every two months during the first year [6].

8.2. Antithrombotic treatment, fibrinolysis

At present this form of treatment is not unequivocally sup-
ported by randomized clinical trials, and for this reason there
is no unequivocal expert consensus regarding the administ-
ration of this treatment by an ophthalmologist [7,31-33].

8.3. Laser treatment

Laser treatment of CRVO is necessary for patients with ex-
tensive retinal non-perfusion, presence of NVs of the retina or
anterior segment. The onset and amount of NVs are directly
proportional to the extent of ischemia. In these cases, panre-
tinal photocoagulation (PRP) is performed, which must be
commenced as early as possible. The objective of treatment
is to increase the vascular supply in the undamaged parts
of the retina, and to reduce the production of VEGF [34,35].
However, sometimes it is necessary to wait until the resorpti-
on of hemorrhages before commencing PRP, in which case it
is appropriate to consider another therapeutic modality. PRP
is of fundamental importance in NVG - separately or in com-
bination with anti-VEGF preparations [24].

In the case of non-ischemic CRVO it is sometimes po-
ssible to utilize laser induced chorioretinal anastomosis
(L-CRA), in which we use the laser to create an anastomosis

(bypass) between the location of occlusion of the CRV and
the choroid. This technique leads to an improvement of
VA and to a reduction of the risk of occurrence of ischemic
CRVO with further complications [36-38]. As regards the
effectiveness of current pharmacotherapy and the poten-
tial complications of L-CRA, it appears to be most advant-
ages to use this technique in combination with intraocu-
larly administered anti-VEGF preparations. In such a case
it is possible to expect an improvement of VA, anatomical
ratios and simultaneously a pronounced reduction of the
overall number of administered injections [39-41].

Laser treatment of ME (grid laser of the macula) in CRVO
does not bring about an improvement of VA, and as a re-
sult is not recommended in this indication [42].

In the case of macular edema, laser photocoagulation is
usable only in the case of BRVO [43] — grid laser of the macu-
lar or focal laser. It is not indicated in the case of diffuse ME
or for hemodynamically severe, hemorrhagic occlusion. Its
effectiveness is significantly lower in comparison with tre-
atment using anti-VEGF preparations [44,45].

It is appropriate to perform sector laser photocoagula-
tion on patients with BRVO in the case of appearance of
ischemic zones, retinal NV or NV of the optic nerve papilla.
PRP of a hemorrhagic retina is generally considered a con-
traindication due to the risk of incidence of hypercoagula-
tion lesions with induction of the onset of epiretinal mem-
brane and tractional changes of the macula [5].

8.4. Intravitreal application of anti-VEGF
preparations

In the case of RVO, retinal ischemia leads to an elevated
release of VEGF into the vitreous. Destabilization of VEGF
levels increases the permeability of vessels, with sub-
sequent infiltration of fluid and the onset of macular ede-
ma [46-48]. Anti-VEGF preparations prevent the effect of
vascular endothelial growth factor on their receptors on
the retinal endothelial cells.

At present the anti-VEGF preparations approved within
the framework of treating ME are ranibizumab and afliber-
cept. Both block VEGF, and aflibercept also blocks placental
growth factor. The binding affinity of aflibercept to VEGF-A
is greater than the binding affinity of ranibizumab [49,50].
Both pharmaceuticals achieve comparable results in the
sense of improvement of VA and reduction of central retinal
thickness, but aflibercept attains the therapeutic target with
alesser number of generally administered injections [51,52].
Faricimab has demonstrated a comparable efficacy and
safety as aflibercept in registration clinical trials, and also
a reduced number of doses in comparison with ranibizu-
mab. On the basis of these results, approval proceedings
are currently under way for the use of faricimab in the tre-
atment of ME upon a background of RVO [53,54].

Anti-VEGF preparations are the drug of first choice for most
patients with ME upon a background of RVO. Treatment
should be commenced as early as possible, since the attained
results are worse following a delay in the commencement of
treatment. After treatment is commenced, it is recommen-
ded to continue with monthly applications until stability of
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VA has been attained, or until the disappearance of signs of
activity of the disease. It is subsequently possible to extend
the intervals between applications, ideally in a treat and ex-
tend (T&E) regimen. Above all in ischemic forms of RVO it is
necessary to conduct long-term monitoring due to the po-
tential recurrence of ME or the onset of NV. The beneficial
effect of anti-VEGF therapy is manifested in a regression of
ME and a regression of neovascularization, but it does not eli-
minate the subsequent production of VEGF [1,24].

Anti-VEGF preparations have a significant potential
effect both separately and in combination with laser tre-
atment, above all in the case of advanced ischemic forms
of RVO and complications (e.g. NVG) [24].

8.5 Intravitreal application of corticosteroids

The reasons for the use of intravitreal corticosteroids in
the treatment of ME upon a background of RVO are linked
with their capacity to reduce capillary permeability thanks
to the strengthening of the connections of the endothelial
cells of the capillaries and inhibition of the expression of
VEGF. At the same time, they also have an anti-inflamma-
tory effect thanks to the blockade of inflammatory media-
tors, inhibition of leukostasis and the limiting of the fibrin
accumulation and the migration of phagocytes. In addition,
corticosteroids prevent the release of prostaglandins, some
of which are proven mediators of the onset of cystoid ME.

Intravitreal dexamethasone has already been in use for
alonger time as a strong corticosteroid which reduces the level
of inflammatory mediators. It is highly soluble, and following

intravitreal application has a short half-life. In the treatment of
ME upon a background of RVO a biodegradable implant with
slow release of dexamethasone (Ozurdex) is used, which gra-
dually releases the pharmaceutical to the posterior pole of the
eye for up to six months from intravitreal implantation.

Treatment of ME upon a background of RVO using corti-
costeroids is effective, and with regard to the results of cli-
nical trials it is suitable primarily as the drug of first choice in
the case that no effect of treatment is demonstrated after
3-6 injections of an anti-VEGF preparation [55,56]. In the
case of patients with a medical history of a recent severe
cardiovascular event and patients who are unable to attend
monthly applications within the first 6 months of treatment,
it is possible to use Ozurdex as the preparation of first
choice. In the case of these patients, it is necessary to mo-
nitor intraocular pressure every 2 to 8 weeks after injection.

Repeated treatment with the pharmaceutical preparation
Ozurdex is usually performed after 4 months, with 2-3 in-
jections on average administered per year. With regard to
the relatively high risk of incidence of cataract, patients with
pseudophakia are more suitable for this treatment; patients
with their own lens should be informed of this matter [1].

The schemas of the decision-making procedure for tre-
atment of CRVO and BRVO are presented in Figure 1 and
Figure 2.

8.6 Surgical options for treatment of complications

of retinal vein occlusion
In the era of anti-VEGF therapy and depot corticosteroids

Ischemic

Nonischemic

Laser PRP
Observation

every 1M to M3,

then at 2M
interval to M12

Anti-VEGF

Corticoids

(Exclude ischemia,
ME)

Figure 1. Management of CRVO treatment

Anti-VEGF

Corticoids

Laser PRP
Consider PPV

NV +, complications +
Laser PRP
Anti-VEGF

Glaucoma treatment

NV +, complications -
Laser PRP
Anti-VEGF

Combination PPV

Combination

Cyclodestruction

CRVO - central retinal vein occlusion, ME — macular edema, M — month, L-CRA - laser induced chorioretinal anastomosis, anti-VEGF - inhibitors of vascular
endothelial growth factor, NV - neovascularization, PRP - panretinal photocoagulation, PPV - pars plana vitrectomy

CZECH AND SLOVAK OPHTHALMOLOGY - AOP



there was a significant reduction of the number of patients
with RVO indicated for surgical treatment. Despite this,
in the case of severe complications or insufficient effecti-
veness of conservative procedures, pars plana vitrectomy
(PPV) remains justified in these cases. The objective of sur-
gical treatment is similar as in the case of conservative the-
rapeutic procedures: to reduce hypoxia, reduce the produ-
ction of VEGF and other inflammatory mediators, to prevent
the occurrence of or treat secondary complications (hemo-
phthalmos, NV, gliovascular proliferation) and to create the
conditions for a better effect of conservative therapy (corti-
costeroids, anti-VEGF, laser photocoagulation).

This especially concerns the following findings:

A. Hemophthalmos - non-resorbing intravitreal he-
morrhage which deteriorates VA or prevents moni-
toring and further intravitreal treatment with anti-
-VEGF or corticosteroids. After removal of the turbid
vitreous, patients experience an immediate effect
depending on the extent of previous damage and
the degree of hypoxia [57]. Within the framework
of PPV, it generally proves effective at the same
time to eliminate any pathology of the vitreoreti-
nal interface and perform targeted perioperative
laser photocoagulation [58]. Concurrent intravitreal
application of depot corticosteroids at the conclu-
sion of the operation has been demonstrated to be
effective in reducing ME [59-62]. It has been confir-
med in trials that while the clearance of anti-VEGF
from the vitreous in the eye after PPV is quicker, the
effect of depot corticosteroids remains analogous
as in an eye without PPV [59-63]. The timing of the
operation should be indicated depending on the

Nonischemic

time of onset of the complications of RVO and prior
treatment, at present we often proceed to PPV af-
ter only 4 weeks unless hemophthalmos shows any
tendency towards resorption.

B. Macular edema with concurrently present pathology
of the vitreoretinal interface responds less well to con-
servative therapy, and its results are therefore often
limited. Surgical treatment consists in PPV with pee-
ling of the epiretinal membranes and peeling of the
membrana limitans interna. The timing of the opera-
tion depends on the effect of prior conservative thera-
py and the dynamics of the finding. The effect of PPV
with peeling of the epiretinal pathology and its con-
tribution to anatomical and functional improvement
has been demonstrated by a series of authors [64-69].
In order to achieve the maximum therapeutic effect, it
is suitable to combine a surgical procedure with con-
servative therapy perioperatively or subsequently fo-
llowing the performance of PPV [59-62].

C. Neovascular glaucoma in connection with intrao-
cular hemorrhage

The objective of PPV is to restore the transparency of

optic media and to perform perioperative panretinal
laser photocoagulation of the retina to the maximal
periphery, if applicable in combination with external
transscleral cryoretinopexy. Combination of PPV with
the application of a glaucoma drainage implant is also
possible. In some cases, it is essential to combine PPV
also with lens surgery if the opacities of the lens prevent
detailed visualization of the posterior segment and tre-
atment of the retinal periphery by endolaser. The sur-
gical procedure may bring stabilization of intraocular
pressure and visual functions, though in the majority of

Ischemic

Laser sector PRP
Anti-VEGF
Corticoids

Observation

every 1M to M3,
then at 2M interval
to M12

(Exclude ME)

(Consider
focal/grid laser)

Figure 2. Management of BRVO treatment

NV +, complications -

Laser sector PRP
Anti-VEGF
Combination PPV

NV +, complications +
Laser PRP
Anti-VEGF

Antiglaucoma therapy

Anti-VEGF
Corticoids
Laser sector PRP
Consider PPV
(Consider focal/grid

Cyclodestruction laser)

Combination

BRVO - branch retinal vein occlusion, ME — macular edema, M — month, anti-VEGF - inhibitors of vascular endothelial growth factor, NV - neovascularization,

PRP - panretinal photocoagulation, PPV - pars plana vitrectomy
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cases of these severe conditions it is not possible to ex-
pect a more significant improvement of vision, and the
objective of PPV is rather to prevent further complicati-
ons and progression of the disease [57].

8.7 Treatment of neovascular glaucoma

Panretinal photocoagulation (PRP) is of fundamental
importance in the treatment of NVG, leading to a reducti-
on of ischemia and regression of NV.

Intravitreal treatment using anti-VEGF preparations may be
applied in the presence of NV of the iris and NVG in mono-
therapy, and especially in combination with PRP (see above)
[24]. If the chamber angle is definitively closed by synechiae,
anti-VEGF treatment can reduce the extent of NV, but has no
influence on the values of intraocular pressure.

To reduce intraocular pressure, we use topical application
of beta blockers, carbonic anhydrase inhibitors, alpha-ago-
nists and prostaglandin analogues. For suppression of in-

flammatory changes and alleviation of pain it is possible to
use topical application of atropine or corticosteroids. In the
case of extensive synechiae of the chamber angle, pharmaco-
logical treatment may be insufficient and we must proceed
to surgical treatment. Trabeculectomy is less successful in
NVG and is burdened by a higher risk of perioperative and po-
stoperative complications than in primary glaucoma, and as
aresult it is more appropriate to use drainage implants [70].

In the case of NVG accompanied by complications (in-
traocular hemorrhage, opacity of optic media) we per-
form PPV (see 8.6).

In the terminal stages of NVG with little potential for im-
provement of VA or eye pain, it is possible also to use the
cyclodestructive methods of cyclophotocoagulation or cyc-
locryocoagulation (in combination with PRP or transscleral
cryoretinopexy, or separately) [24,71]. In the case of a blind
and painful eyeball retrobulbar application of alcohol is po-
ssible, or we may perform enucleation [27].
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