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A narrative review on the association of high intraocular pressure
and glaucoma in patients with retinal vein occlusion
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Background and Objective: Retinal vein occlusion (RVO) is a major cause of vision loss and elevated
intraocular pressure (IOP), high ocular perfusion pressure, and glaucoma are known ophthalmic risk factors
for RVO. The aim of this paper is to provide the update on the association and management of high IOP/
glaucoma and RVO.

Methods: A literature review was performed in PubMed and Medline until May 2022 utilizing specific
keywords and cross-matched reference lists.

Key Content and Findings: The association of RVO with high IOP/glaucoma may be attributed to
retinal ganglion cell loss due to retinal ischemia in high IOP and glaucoma. As new modalities showed,
decreased optic disc perfusion, reduced density of blood vessels in the optic nerve head of glaucoma patients,
changes in the peripapillary microvascular parameters, and decreased retinal nerve fiber layer (RNFL)
thickness of the optic nerve head of eyes with RVO suggest a common pathway between RVO and glaucoma.
Literature suggests the close follow up for glaucoma development among patients with non-arteriovenous
(AV) crossing (optic cup or optic nerve sited) RVO in fellow eye and management of elevated IOP among
RVO cases treated with anti-vascular endothelial growth factor (VEGF) antibodies/corticosteroids and those
with preexisting primary open angle glaucoma (POAG).

Conclusions: Determining potential patient responses to treatment and considering therapeutic options
are challenging among patients with RVO and glaucoma. However, IOP lowering managements in
preventing IOP spikes in patients with preexisting glaucoma and early treatment of macular edema in eyes
with RVO is recommended.
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Introduction based on the zone of retinal vein drainage (1,2). CRVO and
HRVO can be ischemic or non-ischemic with distinctive

Retinal vein occlusion (RVO) is the second most common clinical manifestations and prognoses, and BRVO can

retinal vascular disorder. It is classified into branch retinal be further divided into major and macular BRVO (3).
vein occlusion (BRVO), central retinal vein occlusion Degree of vision loss, presence or absence of relative

(CRVO) (Figure 1), and hemi-retinal vein occlusion (HRVO) afferent pupillary defect (APD) and retinal capillary non-
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Figure 1 (A) Fundus photograph of the left eye. Typical “blood and thunder” appearance of extensive intraretinal hemorrhage and optic

nerve edema associated with central retinal vein occlusion. (B) Ultra-wide field fluorescein angiogram of an ischemic central retinal vein

occlusion in the right eye. Note the extensive nonperfusion, vascular remodeling, aneurysms and diffuse blockage from retinal hemorrhage.

perfusion on fluorescein angiography (FA) indicates the
level of ischemia (2).

The association between RVO and high intraocular
pressure (IOP)/glaucoma has been broadly described (3-6).
Glaucoma is a leading cause of irreversible blindness
worldwide and number of individuals with glaucoma
is expected to increase from 76 million in 2020 to
111.8 million in 2040 (7-9). Elevated IOP is one of the
most well-known and treatable targets in the management
of glaucoma, a leading cause of retinal ganglion cell loss due
to retinal ischemia (10). Identifying the role of glaucoma
as a causative factor in the pathophysiology of different
forms of ischemic and non-ischemic RVO in patients with
pre-existing glaucoma and clarifying the pathophysiology
of this association may facilitate the development of novel
approaches for the management and modification of RVO
patient outcomes.

In this review, we discuss the impact of high IOP and
glaucoma on RVO and the importance of considering high
IOP or pre-existing glaucoma during the management
of RVO. We present the following article in accordance
with the Narrative Review reporting checklist (available
at https://atm.amegroups.com/article/view/10.21037/atm-
22-2730/rc).

Methods

As summarized in Table 1, relevant manuscripts were
searched and collected in the PubMed and Medline
databases until May 2022 using the following keywords:
“retinal vein occlusion”, “branch retinal vein occlusion”,
“central retinal vein occlusion”, “hemi-retinal vein
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occlusion”, “hemispheric retinal vein occlusion”, “ischemic
retinal vein occlusion”, “non-ischemic retinal vein
occlusion”, “high intraocular pressure”, “glaucoma”, and
their combinations. The English abstract of non-English
papers was used if available. No limitation on publication

date was applied.

Discussion
Pathophysiology of retinal vein occlusion

While the definitive pathobiology of RVO is still unclear,
it is thought to be a consequence of a thrombotic
event. In CRVO, the occlusion may occur at the lamina
cribrosa or within the optic nerve posterior to the lamina
cribrosa (11). In BRVO, it is thought that the arterial
compression of the vein at the junction of arteriovenous
crossings triggers thrombus formation (12). Following
the occlusive event, the inflammation plays an important
role in the pathophysiology, progression, and prognosis
of RVO. Elevated level of cytokines, such as monocyte
chemoattractant protein-1, interleukin (IL)-6 and 8, and
vascular endothelial growth factor (VEGF), in the vitreous
and aqueous of patients with RVO, especially those with
CRVO and hemicentral RVO, indicate the relevant role of
inflammation in RVO (13,14).

Association between retinal vein occlusion and glancoma

The presence of large cup-to-disk ratio in RVO patients
had raised the possibility of common vascular occlusive
pathogenesis between RVO and glaucoma (15,16). In
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ltems Specification

Date of search May 25, 2022
Databases and other sources searched

Search terms used

PubMed and Medline databases

» o«

“Retinal vein occlusion”, “branch retinal vein occlusion”, “central retinal vein occlusion”,

LENTH

“hemi-retinal vein occlusion”, “hemispheric retinal vein occlusion”, “ischemic retinal vein

» o«

» o«

occlusion”, “non-ischemic retinal vein occlusion”, “high intraocular pressure”, “glaucoma”,

and their combinations
Timeframe

Inclusion and exclusion criteria

All the published papers until date (May 2022) of performing the search

All papers were included. The English abstract of non-English papers was used. Non-English

papers with no English abstract were excluded

Selection process

The selection was performed by SJ and ARH

addition, there are reports with higher prevalence of
glaucoma in patients with RVO compared to controls
supporting the hypothesis of shared common vascular
pathogenesis between RVO and glaucoma. However,
this association is still controversial (17,18). One of the
dilemmas in diagnosing glaucoma in patients with RVO
is abnormalities in the retinal nerve fiber layer (RNFL)
thicknesses secondary to the RVO and not glaucomatous
damage. The disruption of inner retina circulation in RVO
leads to RNFL thinning, which interfere with optic nerve
head analysis of glaucoma. Instead, few studies selected
IOP measurement as an index of glaucoma among RVO
patients (15). In one of these retrospective observational
studies, the prevalence of primary open angle glaucoma
(POAG) was not significantly different in patients with
BRVO than in those in the general population (15).
However, there are other studies using a combination of
methods to diagnose POAG in patients with RVO. In a
nonrandomized comparative clinical trial, 674 consecutive
patients with unilateral CRVO and HRVO with a normal
fellow eye were enrolled (17). The prevalence of POAG
(based on IOP more than 22 mmHg, visual field defect
consistent with glaucoma, glaucomatous cupping of the
optic disc) and ocular hypertension in that study were 9.9%
and 16.2%, respectively, which was significantly higher than
general population (17). In addition, in another prospective,
observational study, 30 patients with unilateral RVO and
18 patients with RVO and POAG were evaluated for the
potential association between optic disc head morphology
and RVO. It has been shown that patients with RVO
without POAG had higher cup area, a lower rim volume,
and higher cup/disc ratio (19). New modalities such as
optical coherence tomography angiography (OCT-A)
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has been recently utilized to assess peripapillary and
optic nerve head perfusion, microvascular visualization,
and microcirculation changes of the retina and choroid
in glaucoma. OCT-A in glaucoma patients may reveal
decreased optic disc perfusion and reduced density of blood
vessels in the temporal or total area of optic nerve head
which is related to the functional glaucomatous changes
(20-22). The significant association between thinning of
the RNFL in fellow eyes of RVO eyes and changes in the
peripapillary microvascular parameters suggests a common
pathway between RVO and glaucoma (20). In addition,
increased retinal venous pressure, decreased ocular blood
flow, lower peripapillary vessel density and perfusion
density in the fellow eyes of RVO eyes are consistent with
a common pathogenesis for glaucoma and RVO (20).
Decreased RNFL thickness primarily in the superior and
inferior temporal areas of the optic nerve head is associated
with a higher risk of RVO (23).

The strong association between pre-existing glaucoma
and the occurrence of RVO and the high frequency of
secondary glaucoma in patients with RVO has been reported
(3-6,24,25). In a prospective cross-sectional study, a detailed
examination of 50 patients with RVO and POAG indicated
a strong association between POAG and the occurrence
of RVO (26). In population-based studies, Korean Health
Insurance Review and Assessment data were evaluated
over a three-year period to determine the incidence of
POAG in individuals with the RVO compared to that in
the general population (27,28). The results revealed the
POAG incidence was 1,829.43 per 100,000 person/year
among patients with RV, while this number was 233.98 per
100,000 person/year in the general population, which
was statistically significant. The authors suggested that

Ann Transl Med 2022;10(19):1072 | https://dx.doi.org/10.21037/atm-22-2730



Page 4 of 12

Figure 2 Ultra-wide field fluorescein angiogram of an
ischemic branch retinal vein occlusion in the left eye. Note
superior temporal leakage, vascular remodeling, aneurysms and

compensatory collateral formation.

the close correlation between glaucoma development and
the pathogenesis of RVO possibly occurred due to shared
common vascular pathways and mechanical risk factors
associated with the pathobiology of both RVO and glaucoma
(27,28). In a prospective population-based study, the odds
of incidental RVO among individuals with higher cup-disc
ratio were 1.29-fold higher than in the control group (6). In
this study, age, systolic blood pressure, diabetes, smoking
status, and IOP were controlled as confounding factors (6).
In a retrospective analysis of data from a randomized clinical
trial evaluating 1,636 ocular hypertensive participants, a
greater cup-disc ratio and aging were determined to be
significant risk factors for the development of RVO (29).
In a Korean nationwide and population-based 11-year
longitudinal study, the risk for RVO development after
POAG and the risk for POAG after RVO were assessed (30).
The results revealed that POAG developed in 0.92% of
the patients in the RVO group and RVO developed in
0.99% of the patients in the POAG group, indicating that
RVO increases the risk for POAG (hazard ratio: 3.25) and
vice versa (hazard ratio: 5.05). However, the effect of the
comorbidities of diabetes, worse visual acuity and relative
APD on presentation and hypertension also increased
the risk for POAG development in patients with RVO
(30,31). The increased risk for POAG following RVO
may be confounded due to secondary steroid induced
elevations in IOP associated with intravitreal corticosteroid
injections for the treatment of macular edema in patients
with RVO (32,33). Glaucoma in RVO patients can also be
secondary to neovascularization of angle. A prospective,
randomized, double-blind, sham-controlled study revealed
that early treatment with anti-VEGF can decrease the risk
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for anterior segment neovascularization and neovascular
glaucoma in patients with macular edema secondary to
CRVO (34). Neovascular glaucoma developed among
CRVO patients with pre-existing glaucoma, uncontrolled
IOP and retinal non-perfusion status (35). In another study,
the clinical characteristics of unilateral RVO among patients
with glaucomatous and non-glaucomatous eyes were
assessed (36). An association between RVO which
involves optic disk without AV-crossing and glaucomatous
changes in the fellow eye was observed; thus, careful
monitoring for glaucoma among eyes with this feature was
recommended (36). Furthermore, a retrospective, case-
control study of 40 patients with unilateral BRVO revealed
more rapid glaucoma progression in the fellow eyes without
BRVO than in the eyes of the control patients (37). In
addition, it has been reported that glaucoma is a significant
risk factor for the development of ischemic CRVO and
subsequent neovascular glaucoma and aggravates the
visual outcome. However, early detection and treatment of
ischemia as well as controlling the IOP may improve the
final outcome (38).

Management strategies for retinal vein occlusion with and
without pre-existing glaucoma

A thorough examination to assess the indications for
treatment of RVO is critical. The presence and absence
of elevated IOP, glaucoma, ocular neovascularization
and macular edema should be evaluated by slit lamp
examination with non-dilated gonioscopy and dilated
fundoscopy (39). Optical coherence tomography (OCT) can
be used to estimate the severity of the disease by detecting
the presence of vitreoretinal interface irregularities,
neurosensory detachment, loss of outer retinal integrity,
macular edema and thickness of edema (40). More
information about capillary non-perfusion, detection of
subtle neovascularization and macular ischemia as well as
distinguishing collateralization from neovascularization can
be obtained using FA (Figure 1B and Figure 2). FA allows
the visualization of peripheral capillary non-perfusion,
neovascularization and collateralization arising from
neovascularization, and macular ischemia, which may not
be clinically detected by other means (26). According to
the data regarding different disc areas of capillary non-
perfusion in the Branch Vein Occlusion Study (BVOS) and
the Central Vein Occlusion Studies (CVOS), RVO can be
categorized as perfused, non-perfused or indeterminate
(41,42). In addition, visual field testing, electrophysiology
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and the presence of an APD can be used to evaluate the
perfusion status (3). The presence of an APD and a greater
magnitude of capillary non-perfusion may increase the
probability of vision loss in RVO patients. Managing RVO
complications is critical and more important than re-
establishing normal venous flow. RVO symptoms can be
improved by bypassing the obstruction; however, treatments
to resolve vein obstruction, including creating anastomosis
with surgery, laser, thrombolytic use and optic nerve
sheathotomy, have not been successful (39,43-46).

The cumulative prevalence of pre-existing POAG
is a risk factor for RVO and it has been reported that
the treatment of glaucoma prevents the progression of
glaucoma and IOP elevation following RVO development
over 3 years of follow-up (47). Angle closure is also a
possible association with RVO specially in case of HRVO
and CRVO. In a retrospective study of 19 patients with
RVO, 75% of patients presented with RVO and diagnosed
with primary angle-closure glaucoma in the same visit,
and in 25% of cases the diagnosis of primary angle-closure
glaucoma was delayed ranging from few months to 9 years
after the diagnosis of RVO (48). In another retrospective
analysis of data from a randomized clinical trial among
cases with RVO and pre-existing glaucoma, the treatment
with topical IOP-lowering medications to achieve the goal
of IOP equal or less than 24 mmHg and a minimum 20%
reduction from the baseline IOP was recommended (29).
The results showed a higher incidence of RVO among cases
who did not receive topical IOP-lowering medications
compared to the medication group (29). IOP-lowering
treatment and close monitoring of IOP in the treatment
of macular edema due to RVO, in eyes with pre-existing
glaucoma or ocular hypertension are also suggested (49).

Tireatment options for CRVO and impact on secondary
glaucoma

The BVOS and CVOS established a standard of care and
treatment algorithm for patients with BRVO and CRVO to
reduce vision loss and manage neovascular complications
(41,42). Worse vision at presentation was reported among
BRVO patients. Although a general improvement in vision
was reported over time, this improvement has not been
observed to exceed 20/40 (50). It has also been reported
that more than a quarter of non-ischemic CRVO cases
transformed into the ischemic form over time, and a
quarter of these patients experienced advanced neovascular
glaucoma within 15 months (41,42).
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Macular edema as the most common complication
of RVO can be improved by macular grid laser
photocoagulation in individuals with 20/50 vision or
worse; however, laser therapy does not improve the visual
acuity (51). Pan retinal photocoagulation (PRP) can be used
when neovascularization in the anterior segment, disc or
retina is present and eyes with ischemic CRVO undergoing
PRP shows less anterior segment neovascularization (3).

The role of platelet aggregation inhibitors and
intravenous thrombolysis in improving vision outcomes
among RVO patients has been studied (51). By lowering
the hematocrit, hemodilution may improve the retinal flow;
however, the exact function of antithrombotic agents is still
unclear (2). The effects of low molecular weight heparin
for the treatment of acute RVO have been reported to be
superior to antiplatelet agents (52,53).

In a prospective randomized multicenter clinical trial,
the beneficial effects of laser induced chorioretinal venous
anastomosis among individuals with CRVO have been
evaluated (44). With this method, the first spot of high-
power argon or YAG laser ruptures the Bruch’s membrane
and the second spot ruptures a major branch of the retinal
vein to assist in the formation of an anastomosis in the
retina; and choroidal circulation (44). A substantial drop
in the retinal transit time of fluorescein after 18 months
in patients treated with this approach has been reported.
In addition, a mean improvement in visual acuity of 3.6
letters in the treatment group was demonstrated, while
the control group experienced an 8.1-letter loss in visual
acuity. Although 18.2% of the eyes treated in the treatment
group required PRP due to the development of choroidal
neovascularization, few patients in the treatment group

developed ischemic CRVO (44).

Trreatment options for BRVO and impact on glaucoma/IOP

The results of the BVOS showed that individuals with
BRVO who received grid macular laser treatment gained a
mean improvement of 1.33 letters over the 3 study years.
The control group gained a mean improvement of 0.23
letters (42). A significant improvement in the visual acuity
of treatment group compared to that in the control group
has also been reported (42). It has been hypothesized that
the grid laser method may lead to increased oxygen delivery
to the inner retina. The autoregulatory mechanism in the
inner retina can decrease capillary and vein hydrostatic
pressure followed by reducing edema (54).

In a systematic review of all clinical trials related to
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BRVO, other treatment methods such as hemodilution,
sheathotomy, pars plana vitrectomy and anti-thrombotic
agents were evaluated (55). However, the lack of sufficient
evidence for the efficacy of these approaches in the routine
management of BRVO has limited their therapeutic
application (2,55).

Corticosteroid therapy

Due to the known role of inflammatory mediators in the
pathophysiology of RVO, off-label intravitreal corticosteroid
(especially triamcinolone acetonide) has become a routine
approach for the management of RVO. The short/
intermediate efficacy of intravitreal triamcinolone has been
reported in small scale studies (56,57); however, it has been
shown that the efficacy of intravitreal triamcinolone is
not maintained after 1 year of treatment (58). Regarding
the timing of corticosteroid effectiveness, it has been
reported that macular edema in RVO begins to resolve
1-6 hours post-intravitreal corticosteroid injection (59). In
addition to the regulation of gene expression following the
interaction between receptors and corticosteroids, a non-
genomic pathway destabilizes mRINA in the cytoplasm (59).
The Standard Care versus Corticosteroid for Retinal Vein
Occlusion (SCORE) studies evaluated the efficacy of 1
and 4 mg intravitreal triamcinolone injection compared
to the standard treatment (observation for macular
edema in CRVO and grid laser photocoagulation for
BRVO) (60,61). Although no significant differences in
visual acuity arising from grid laser photocoagulation
and intravitreal triamcinolone injection in BRVO
patients after 1-year were observed (61), a quarter of
the individuals with CRVO who received intravitreal
triamcinolone injection had a 5-fold increase in likelihood
to gain an improvement of 15 letters or more by the
end of study compared the likelihood of those in the
observation group to achieve such improvement (60).
A 3-4-fold increase in the likelihood for IOP elevation after
treatment with the higher dose of intravitreal triamcinolone
injection was also reported. It has been reported that ocular
hypertension following intravitreal steroids is probably less
well tolerated by the optic nerve in glaucoma patients.

The phase III Global Evaluation of implantable
dexamethasone in retinal VEIN occlusion (GENEVA) trial
evaluating an FDA-approved biodegradable intravitreal
dexamethasone implant (350 and 700 pg) for the treatment of
macular edema in RVO cases showed that a higher number
of patients gained an improvement of 15 letters or more
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in the 90 days following dexamethasone injection (62-64).
However, the results of 6-month injections, evaluated after
one year, did not show any significant effect. In addition,
25% of patients had elevated IOP that peaked at 60 days and
returned to the baseline level by 180 days (63,64). Moreover,
the incidence of cataract progression increased from 4% to
26% over one year of treatment.

Corticosteroids can also be administered as a sustained-
release drug with activity that persists over several months;
however, the high likelihood of IOP increase and the
development of cataracts make these drugs less favorable.

In a multicenter retrospective chart review of patients
with CRVO and BRVO with persistent macular edema,
the long-term cumulative likelihood of IOP elevation
following treatment with intravitreal dexamethasone
implant has been shown. However, the IOP elevation
was mild and resolved with topical treatment without any
need for surgical intervention (65). Another multicenter
retrospective chart review of the efficacy of dexamethasone
intravitreal implants for patients with persistent macular
edema due to CRVO and BRVO showed that the treatment
reduced central macular thickness. In addition, ocular
hypertension in this study was reported in 17% of the
patients (66). In a recent retrospective, consecutive series,
the incidence of ocular hypertension in all patients who
received intravitreal injection of 2 mg triamcinolone
acetonide was reported 13.2% (67). Moreover, in another
chart review of 221 patients with RVO, diabetic macular
edema, uveitis, and macular edema secondary to other
causes showed a higher rate of ocular hypertension after
treatment with dexamethasone intravitreal implants (68). It
has been concluded that the secondary ocular hypertension
following dexamethasone intravitreal implant can be
managed by medications; however, 4.62% of the patients
with ocular hypertension needed glaucoma surgery (68).
Transient ocular hypertension following intravitreal
dexamethasone implant (Ozurdex) was managed only with
topical medications in another study (69).

In another recent study, 78 patients received 152 intravitreal
injections of 0.7 mg dexamethasone implants over 4 years.
Although some patients developed ocular hypertension after
the first round of injections, the incidence and severity of the
intravitreal dexamethasone injections is more evident 1 to
3 months after the implant procedure (70).

Anti-VEGF therapy

VEGEF is an inflammatory cytokine upregulated in eyes
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with RVO and responsible for vascular permeability and
macular edema (14,71). The anti-VEGF monoclonal
antibody, bevacizumab, was first described for resolving
macular edema secondary to CRVO (72); however, this drug
has been used off-label as a less expensive treatment for
macular edema in individuals with all types of RVO (2).In a
prospective study of patients with macular edema receiving
bevacizumab for RVO, a mean improvement of 16 letters
after one-year follow-up has been reported (73). Although
patients with CRVO or BRVO had a reduction in central
retinal thickness on OCT, a better response was noted in
patients with BRVO than in those with CRVO. The same
discrepancy between anatomical and functional results has
also been reported in the SCORE-CRVO study, in which
a better visual outcome was reported among intravitreal
treatment group; nevertheless, both groups showed a
reduction in central retinal thickness on OCT (60).

The results of the phase III BRAVO clinical trial
evaluating the beneficial effects of the monoclonal
antibody fragment ranibizumab on macular edema in
RVO cases revealed a mean improvement of 7.6, 7.4 and
1.9 letters in the 0.3 mg ranibizumab, 0.5 mg ranibizumab
and control groups, respectively (74). The CRUISE
study demonstrated a mean improvement of 8.8, 9.3 and
1.1 letters in the 0.3 mg ranibizumab, 0.5 mg ranibizumab
and control groups, respectively (74). Furthermore, both
the BRVO and the CRUISE studies showed a good safety
profile for ranibizumab in patients with BRVO (74). In
contrast, rebound macular edema following treatment with
bevacizumab has been shown (75).

In the HORIZON trial, an open label extension of
the CRUISE study, the importance of early treatment for
macular edema within 6 months of onset was reported with
visual acuity as an endpoint (76). In the VIBRANT trial,
the effectiveness of intravitreal aflibercept as a competitive
receptor decoy of VEGF has been compared with the grid
laser approach (77). Fifty-three percent of the patients in
the aflibercept group showed an improvement in visual
acuity by 3 or more lines, while 27% of the patients in the
laser group showed the same improvement. The analysis
revealed that the improvement in the aflibercept group
was much higher than the laser group. In addition, an
improvement in visual acuity by 3 or more lines in 56% of
the patients in the group who received aflibercept compared
to 12% of the patients in the control group was reported in
the results of the GALILEO/COPERNICUS trial (78,79).
However, due to the cross-trial nature of this study, the
efficacy of aflibercept cannot be interpreted.
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The SCORE 2 trial is the most robust study on the
effect of bevacizumab compared with aflibercept on macular
edema in RVO patients (80). In this trial, treatment with
a monthly bevacizumab injection was compared with
treatment with a monthly aflibercept injection for the first
6 months. Bevacizumab was found to be noninferior to
aflibercept for the treatment of macular edema; however,
this study is still ongoing, and the follow-up data may reveal
more comprehensive results.

Nonetheless, intravitreal bevacizumab has been
widely applied for the treatment of RVO; exceptional
complications, such as acute angle closure glaucoma in
patients with narrow angle or hyperopic eyes and RNFL
thickness, should be taken into consideration. High
IOP in some patients can be managed with medication,
though laser iridectomy might be needed in severe
and refractory cases (81). Furthermore, the association
between the progression of glaucoma and changes in the
RNFL thickness from multiple intravitreal anti-VEGF
injections has been reported. However, the decreased
central macular thickness in the RNFL might occur after
the anatomical improvement of macular lesions (82).
The results of the VEGA randomized clinical trial also
demonstrated the beneficial effects of intravitreal aflibercept
for the improvement of IOP control among patients with
neovascular glaucoma (83). A meta-analysis of 74 studies
on the short-term and long-term effects of intravitreal
injection of anti-VEGF reported a significant short-term
increase in IOP and no significant long-term IOP changes.
Furthermore, decreased RNFL thickness was also reported
at 6 and 12 months after intravitreal anti-VEGF injection.
Nevertheless, the IOP of one month after the intravitreal
injection of a dexamethasone implant was significantly
higher than the baseline, indicating that patients with
advanced glaucoma would benefit from IOP-lowering
medications (84).

In addition, in recent studies, the application of
peripheral targeted laser photocoagulation to reduce the
burden of anti-VEGF treatment in the case of upregulated
VEGEF levels in the peripheral ischemic retina has been
proposed (85-87). However, no beneficial effects of using
peripheral laser therapy for macular edema has been
reported.

Based on the European Society of Retina Specialists
(EURETINA) guidelines for the management of RVO,
initial history, physical exam and basic systemic workup for
systemic conditions are highly recommended (88). They
also suggested that imaging modalities such as OCT-A
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allow us to assess the amount of retinal ischemia and
late onset retinal complications which is in line with the
Preferred Practice Pattern® (PPP) Guidelines released in
2016 (89). In addition, per EURETINA guideline, anti-
VEGF treatment with the immediate inhibition of vascular
leakage, is the treatment of choice; however, long-term
monitoring and individualized assessment for treatment
plan such as steroid therapy in case of cardiovascular risk,
laser treatment if follow-up is not feasible and surgery in
few cases is recommended (88,89). Moreover, Royal College
of Ophthalmologists Retinal Vein Occlusion Guideline
recommends that anti-VEGEF treatment improves macular
edema resulted from CRVO, although non-ischemic CRVO
might resolve without complication and macular edema is
the most common complication of CRVO (90). Regarding
BRVO, early treatment is recommended since the chance
of spontaneous improvement is low and the delayed
presentation may occur in some patients. Furthermore,
medical investigations including medical history, blood
pressure and blood sugar measurement and laboratory
tests for complete blood count and ESR are recommended
as to evaluate for atherosclerosis, diabetes mellitus, high
blood pressure and abnormal lipid profile (90). Based on
this guideline, OCT can be utilized to diagnose, follow-
up and evaluate the treatment response of RVO induced
macular edema. Moreover, FA/OCTA is recommended for
evaluating the retinal nonperfusion areas to detect the eyes
with ischemic CRVO (90).

Summary

RVO is a chronic condition that threatens vision and has a
spectrum of clinical manifestations. There is no definitive
treatment to improve perfusion in RVO, and current
approaches mainly focus on diminishing RVO complications,
such as macular edema and neovascularization. Based
on the possible shared pathogenesis between RVO and
glaucoma and common risk factors between these two, a few
considerations may be warranted in treating RVO patients.
Most importantly, close follow-up for glaucoma development
of fellow eye especially in patients with non-AV-crossing
RVO is important. Use of anti-VEGF antibodies, or
corticosteroids, as these medications may themselves cause
elevated IOP, may complicate glaucoma management.
In case of Ozurdex, IOP risk peaks in 2 months and may
be managed by addition of IOP-lowering medications if
monitored closely. However, with preexisting glaucoma, 3%
of patients may need shunting procedures to reduce post-
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injection IOP elevation. There is a need to better evaluate
the benefit of deferred grid laser therapy following anti-
VEGEF treatment in RVO patients. This modality may
reduce the need for injections and IOP spikes in patients with
preexisting POAG. In addition, early treatment of macular
edema in RVO is recommended, as it would both result
in better visual outcome and fewer injections, which may
reduce the unwanted side effects in POAG patients. With the
increasing use of OCT-A in everyday practice, there is also
a need to describe the potential changes in optic nerve for
glaucoma-suspect individuals as well as optic nerve perfusion
in glaucoma patients to assess the risk and prevalence of
ischemic RVO based on the optic nerve vascular distribution
and the location of RVO.
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