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ABSTRACT

Retinal vein occlusion (RVO) is the second most common cause of retinal
vascular disease after Diabetic Retinopathy. Visualimpairment secondary
to central or branch retinal vein occlusion (CRVO, BRVO) is mostly caused
by macular oedema. Thus, the current study was planned with a purpose
to study the correlation between visual outcome and the macular
oedema after Anti-VEGF injections in eyes with macular oedema
associated with a RVO. To accomplish this, we used OCT to follow up and
determine the macular oedema in eyes before and after anti-VEGF
injections. The current study is a hospital based Prospective
Interventional cohort study. The central macular thickness was evaluated
prior to the intervention with the help of OCT. Before treatment mean
macular thickness was 536.12 um which was reduced to 250.28um after
treatment with Antivegfinjections. There was 53.3% improvement which
was found to be statistically significant. Mean LogMAR visual acuity was
0.93(Pre) which was significantly improved to 0.35(Post) in BRVO. (P value
0.001).
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INTRODUCTION

Retinal vein occlusion (RVO) is the second most
common cause of retinal vascular disease after
Diabetic Retinopathy. Visual impairment secondary to
central or branch retinal vein occlusion (CRVO, BRVO)
is mostly caused by macular oedema. Macular
oedema is one of the most common causes of sudden
visual loss in RVO. Branch retinal vein occlusion (BRVO)
involving only a single retinal vein is the most common,
while CRVO is less common® but is more serious and
carries a high risk of complications and vision loss. RVO
is more prevalent in men than women and is more
frequent in older age (over 65 years). Its pathogenesis
is still not completely understood. The condition may
be due to a combination of three systemic changes
known as Virchow’s triad:-hemodynamic changes
(venous stasis), degenerative changes of the vessel wall
and blood hypercoagulopathy. The most recognized
risk factors for RVO are age and systemic vascular
disorders. In over half of the cases, the age of onset is
over 65 years. However, patients under 45 can also
develop an RVO®.  Systemic risk factors are
hypertension, diabetes mellitus, hyperlipidemia,
atherosclerotic associated diseases: ischemic heart
disease, obesity (high body mass index) and cigarette
smoking. Systemic vasculitis includes systemic lupus
erythematosus, sarcoidosis and syphilis. Hematological
neoplasia’s includes polycythaemia vera, multiple
myeloma and leukaemia. Hypercoagulation diseases
consists of antiphospholipid syndrome and protein S
deficiency. Drug therapy includes oral contraceptives,
diuretics and hypotensive drugs. Vascular endothelial
growth factor (VEGF) is a hypoxia-inducible angiogenic
peptide., a potent growth factor for wvascular
endothelial cells, which promotes neovascularization
and increases vascular permeability iients with
ischemic retinal diseases™. Anti-VEGF therapy at an
early stage of retinal disease has been shown to be
beneficial for visual recovery. Retinal ischemia and
vascular damage in RVO eyes result in a breakdown of
the inner blood-retinal barrier and disruption of this
barrier is associated with complex cellular processes
that lead to the release of angiogenic and
inflammatory cytokines®. These cytokines have been
found to be overexpressed in the aqueous humor or
vitreous fluid of RVO eyes™™. Both anti-VEGF-therapy
and treatment with intravitreal corticosteroid-based
agents have been found to be effective in reducing the
intraocular level of cytokines and in the reduction of
macular oedema due to RVOY. Studies in this field
have been conducted using different anti-VEGF agents
such as pegaptanib sodium, bevacizumab, ranibizumab
and aflibercept®. Significant improvements in visual
acuity (VA) and macular oedema (MQO) among patients
with RVO receiving VEGF inhibitors have been
demonstrated in randomized clinical studies including
Copernicus, Bravo, Cruise and Vibrant®.The

slow-release intravitreal dexamethasone implant (0.7
mg) has proved very effective inimproving visual acuity
and reducing macular thickness in patients with
CRVO-related MO™ ™. There is very limited data
available on long-term outcomes of RVO treated with
VEGF inhibitors and the number of injections required
for these outcomes. Thus, the purpose of this study
was to determine the correlation between visual
outcome (Best corrected visual acuity) and the macular
oedema after Anti-VEGF injections in eyes with
macular oedema associated with aRVO. To accomplish
this, we used OCT to follow up and determine the
macular oedema in eyes before and after anti-VEGF
injections.

Objective: To study the efficacy of Intravitreal Antivegf
injections in patients of Retinal vein occlusion by
assessing the visual outcome (best corrected visual
acuity) and Central Macular Thickness.

MATERIALS AND METHODS
Study Site: This study was conducted at Dr Kothari’s
Eye Hospital Patel circle, Udaipur (Raj).

Study Design: This is a hospital based Prospective
Interventional cohort study.

Study Durations: This study was conducted for 12
months from January 2019 to December 2019.

Method and Data Collection: This is a prospective
hospital-based study of 25 patients diagnosed to have
Retinal vein occlusions with macular oedema. After
assessing the visual acuity and the central retinal
thickness, an intravitreal injection of Antivegf like
bevacizumab (1.25mg) will be given after ruling out all
contraindications under aseptic conditions. Minimum
2 injections will be given to all the patients on monthly
basis. All the patients will be followed up monthly & an
OCT scan will be passed on each visit. Furthermore,
injections will be given to those patients with Residual
oedema present even after two injections. Final
macular thickness will be measured via OCT after
entire oedma has resolved.

Inclusion Criteria:

e All the patients of retinal venous occlusion with
macular oedema were included aged 25 and
above.

e Patients and/or his/her legally acceptable
representative willing to provide their voluntary
written informed consent for participation in the
study.

Exclusion Criteria:
e Patients with any other pre-existing macular
pathology.
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e Patients with pathology leading to media opacity.
e Active intra ocular inflammation.
e Non cooperative patients.

Each patient underwent complete ophthalmic
examination including best corrected visual acuity
(BCVA) using snellen chart, Slit lamp Biomicroscopy,
intraocular pressure measurement (IOP), Fundus
Examination and Central foveal thickness (CFT)
measurement on OCT. Intravitreal Antivegf injection
was given under topical anaesthesia. Final Primary
outcome measures were BCVA and CFT values on
optical coherence tomography (OCT) before and after
Intravitreal Antivegf Injections. All OCT scans were
performed and Central macular thickness measured by
embedded software in OCT machine. Internal fixation
was used for all scans. After treatment OCT scans were
repeated and Macular thickness noted.

Sample Size: Formula used for comparing Pre and post
N>=[(standard deviation)**(Za+ZR)]/(mean difference)?
Where Za is value of Z at two-sided alpha error of 5%
and ZRB is value of Z at power of 80% and mean
difference is difference in mean values of pre and post

Statistical Analysis: The data was coded and entered
into Microsoft Excel spreadsheet. Analysis was done
using SPSS version 20 (IBM SPSS Statistics Inc., Chicago,
Illinois, USA) Windows software program. Descriptive
statistics included computation of percentages, means
and standard deviations. The Wilcoxon sign rank test
(for quantitative data to compare before and after
observations) was used for quantitative data
comparison of all clinical indicators. Level of
significance was set at P=0.05.

RESULTS AND DISCUSSIONS

In our study, majority of the patients were in the
average age group of 50-60 years (36%), followed by
24% patients from the age group of 60-70 years, 16%
patients from>70 years group and rest 12% patients
belonged to 30-40 and 40-50 years each. In a study
conducted by Thapa™ concluded that Age group
ranged from 60-95 years with a mean of 69.64+7.31
years in his study. Algvere™ studied case material of
the age group of 34-79 years with mean age of 56.5
years. The Age group profile of our study was found to
be consistent with other studies. In our study out of 25
patients 13 (52%) were female and 12 (48%) were
male. In a study group of 23 patients Quereshi™
reported Fourteen patients (60.86%) to be male and
nine (39.13%) to be female. Studies conducted by
Hayreh™” and Rath™ have shown that males were
more commonly affected than that of females. Gender
based distribution was found to be similar to our study.
Our study had 19 (76%) patients diagnosed with BRVO
and 6 (24%) patients had CRVO. In an another multi

center retrospective study by Jumper™ showed

medical records of 165 patients (95 branch RVO, 70
central RVO) treated with at least three anti-vegf
injectionsinthe study eye. Our study showed similarity
with Qureshi™ in which nine patients had CRVO and
fourteen patients had BRVO.

Table 1: 0P Wise Distribution of the Study

Mean Std. Deviation P-value
Pre-treatment 15.56 5.78 0.02 (S)
Post-treatment 16.92 4.61

Mean IOP was 15.9 mmhg before treatment and 17.02
mmhg after treatment showing that no significant rise
in IOP was seen after Antivegf injections (Table 1).
Algvere™ showed similarity stating mean 10P of 15.2
mm hg at baseline and IOP of 17.3mm hg at 6 months
after intravitreal bevacizumab injections. Fung®” in a
worldwide assessment of safety of intravitreal
bevacizumab using the internet, assessed the response
by various ophthalmologists across the world who had
used the drug intraviterally for various indications,
showed that it did not cause any significant sustained
elevation of IOP that required IOP lowering agents. So,
in our small sample size we could not found significant
difference in I0P pre and post Injections. It showed
similarity with above mention studies.

Table 2: Descriptive Statistics of the Study

Minimum Maximum Mean  Std. Dev.
Intravitreal Antivegf Injections  2.00 4.00 2.68 0.74
Follow-up Visits 2.00 6.00 3.72 0.93

Mean Intravitreal Anti VEGF injections given were 2.68
and mean follow up visit was 3.72. (Table 2).

Table 3: Intravitreal Antivegf Injections and RVO

Number Mean Injections Std. Dev. P-value
BRVO 19 2.68 0.74 0.98
CRVO 6 2.66 0.81

Mean 2.68 Intravitreal Antivegf Injections were given
in BRVO group and Mean 2.66 Intravitreal Antivegf
Injections were given in CRVO group. (Table 3).
Pre-existing Systemic Disease like Hypertension was
found in 17 (68%) patients and diabetes in 9 (36%)
patients. One patient (4%) also had pre-existing
hypercholesteremia in our study group. Both
Hypertension and diabetes mellitus was found in 5
patients. Ehlers® noted Pre-existing conditions
included hypertension in 42 (79%) and diabetes in 18
(34%) in his study. The eye disease case control study
found that an increased risk occurred in any type of
Venous occlusive disease in those patients with
systemic hypertension and DM. Several authors
Dodson®?, Hayreh®!, Johnson?" have reported the
incidence of diabetes in patients with CRVO to found to
vary from 13-34%. Association of hyperlipidemia with
central retinal vein occlusion has been reported. The
incidence of hyperlipidemia has been found to be low
as reported by Walters® and Frucht®!. Because of
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small group of patients, we could not appreciate
hyperlidemia and other pre-existing systemic disease
association in our study group. Required Laser
treatment was given to 20% of the patient due to
significant hypoxic retina secondary to RVO where Pan
retinal photocoagulation was donein 20% patientsand
sectoral laser treatment offered in 4% of patients in
present study. Out of 25 patients 6 patients required
Laser treatment. In this PRP was done to 5 CRVO cases
and Sectoral Laser done in 1 BRVO case. Similarly,
Jumper™ reported that panretinal photocoagulation
done in 5.5% patients and sectoral laser in 0.6%
patients. Shah N and Shah®®” were to evaluate the
effect of single-dose intravitreal bevacizumab followed
by panretinal and macular grid laser, early in the
course of CRVO and showed rapid improvement in the
form of rapid clearance of retinal hemorrhages,
decreased optic disc swelling, venous dilation and
tortuosity.

Table 4: Macular Thickness Wise Distribution of the Study

Mean  Std. Dev. Mean Diff. Improvement P value
Pre-treatment  536.12 253.62 285.84 53.3% 0.001 (S)
Post-treatment 250.28  76.38

The central macular thickness was evaluated prior to
the intervention with the help of OCT. Before
treatment mean macular thickness was 536.12 um
which was reduced to 250.28 um after treatment with
Antivegf injections. There was 53.3% improvement
which was found to be statistically significant. Similarly
Qureshi™ indicted mean CRT of 527um at baseline
that decreased to 274um after 12 weeks of IVB
treatment. In another Study by Algvere™ also showed
strong similarity in patients receiving intravitreal
Antivegf injections of bevacizumab diagnosed with
CRVO demonstrating average foveal thickness of 596
um at baseline and improved to 288um at 6 months
(p<0.005) Foveal thickness showed a substantial
decline at 6 weeks after one single IVB, on an average
reduction to half of the baseline value. Iturralde and
associates™ described that the mean central macular
thickness at baseline was 887 micron and decreased to
a mean of 372 micron at 1 month (P<0.001). In Our
study, Pre-treatment Mean CRT was 531.78um which
was significantly reduced to mean CRT of 235.1 pum in
BRVO patients whereas mean CRT of 625.33um which
was significantly reduced to mean CRT of 270.16 um
was seen in CRVO patients. Group based similarity also
showed by Qureshi™® where mean CRT was reduced
significantly from 468.7umto 257.36umin BRVO group
while in in CRVO group, it was significantly reduced
from 617.8um-310.5um. Present study showed
consistancy with other studies.(Table 4). Mean Macular
thickness was 531.78 micron which was significantly
reduced to 235.1 micron in BRVO patients after
Antivegf injections. (P value 0.001). Mean Macular
thickness was 625.33 micron which was significantly
reduced to 270.16 micron in CRVO patients after
Antivegf injections. (P value 0.001) .

Table 5 : Visual Acuity (BCVA) Wise Distribution of the Study

Mean Std. Dev. V/A P-value
Pre-treatment 0.987 0.495 6/48 0.001(S)
Post-treatment 0.386 0.192 6/12

In our study, baseline visual acuity was 0.98 log MAR
(6/48) which improved to 0.38 log MAR (6/12). The
improvement was statistically significant (p value
0.001). Haritoglou™ recorded a baseline visual acuity
of 0.86 log MAR of Snellens letters which improved to
0.75. Qureshi"® also showed that at base line mean
visual acuity was Log MAR 0.73 and showed
improvement to mean Log MAR 0.39 at 12 weeks after
intravitreal Bevacizumab (IVB) injection. They also
showed that in CRVO group, the mean LogMAR VA
0.91 was improved significantly (p<0.022) to 0.49 and
in BRVO group mean LogMAR VA of 0.62 was
significantly improved (p<0.003) to 0.36. In present
study, Mean LogMAR VA was significantly improved in
both BRVO (0.97-0.31) and CRVO (0.98-0.28) after
treatment with injections. Results of Hkassan®"
showed that intra-vitreal Bevacizumab treatment in
patients with macular edema secondary to RVO was
associated with a significant improvement in visual
acuity (p<0.05) after 3 months follow up. Prospective
study by Algvere!™ demonstrated significant
improvement at 6 months the mean increase in BCVA
was 24 ETDRS letters (LogMAR 0.48) from 0.13
(LogMar 0.86) at baseline to 0.4 (LogMar 0.38).
Increase in BCVA from baseline was statistically
significant (p<0.005) at each point. In a study with
short term follow up by lturralde and associates
(2006)29 16 eyes of RVO were treated with macular
oedema with intravitreal bevacizumab in which
intravitreal corticosteroid therapy had failed, nearly
every patient showed anatomical and visual
improvement. The mean baseline acuity was 20/600
(logMAR=1.48) and the mean acuity at month 1 was
20/200 (logMAR=1.05), a difference that was highly
significant (P = 0.001). At last follow-up, a mean of 3
months after the first injection was calculated and the
mean visual acuity was 20/138 (logMAR = 0.84), which
was significantly better than baseline (P<0.001). The
results of the present study were found to be
consistant with other studies. (Table 5).

Table 6 : RVO and Visual Acuity (VA) LogMar

Mean Std. Dev. V/A P-value
BRVO Pre 0.93 0.48 6/48 0.001(S)
Post 0.35 0.15 6/12
CRVO Pre 1.32 0.57 6/120 0.005(S)
Post 0.506 0.25 6/19

Mean LogMAR visual acuity was 0.93 which was
significantly improved to 0.35 in BRVO. (P value
0.001).Mean LogMAR visual acuity was 1.32 which was
significantly reduced to 0.50 in CRVO. (P value 0.001)
(Table 6). RVO cause visual loss due to initial hypoxia
and delayed macular oedema. The oedema may cause
an additional reduction in visual acuity that often
exceeds the primary ischaemic damage®. The central
retinal vein occlusion study showed negative results of
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laser treatment (showed no benefit over the control
group), which lead to its abandonment®. The optimal
treatment protocol for IVB is still unknown. A study®"
by Wu L (2008) et al had examined the differences in
clinical response between 1.25mg of Intravitreal
Bevacizumab (IVB) and 2.5mg of IVB and found no
significant difference in functional and anatomical
outcomes. Regarding duration of injection intervals,
many clinicians give a series of injections followed by
an assessment of clinical response. With monthly
injections for 6 months, the BRAVO study showed
impressive visual acuity results®®. However, IVB may
not require monthly dosing to get an optimal
therapeutic response. An optical coherence
tomography-guided treatment protocol with IVB
resulted in a significant improvement in ME and visual
acuity with a mean of 2.9 injections over 59 weeks®®.
Based on recommendations from the Branch Vein
Occlusion Study®”, the traditional approach to Macular
oedema (MO) has been to wait for 3 months before
initiating treatment. However, evidence is
accumulating that earlier treatment may improve
outcome in eyes with BRVO. The study proved to the
existing evidence that earlier intervention with
anti-VEGF therapy may result in improved functional
outcome. The 12-month results from the Phase Il
BRAVO study demonstrated that earlier treatment with
intravitreal ranibizumab resulted in greater
improvement in visual acuity. The sham group showed
improvement once anti-VEGF therapy was initiated at
6 months., however, the gain in visual acuity did not
reach the level achieved in the groups treated earlier
in the disease course. Thus, the purpose of this study
was to determine the visual outcome (Best corrected
visual acuity) and the macular thickness after
anti-VEGF injections in eyes with macular edema
associated with RVO. In the present study, Minimum 2
injections and Maximum 4 injections were given to
patients of RVO and on an average 2.68 injections in
BRVO patients and 2.66 injections were required in
CRVO patients. Many other reports including Iturralde
and associates™ showed that average 2.8 intravitreal
Anti-vegf injections were given for macular edema
secondary to CRVO. In a study using health insurance
claims from a database covering 64 million individuals
in the USA from 2008 to 2011, almost all anti- VEGF
injections administered for treatment of RVO were
bevacizumab and for patients who began treatment
with bevacizumabin 2010, the mean annual number of
injections was only 3.3 for patients with BRVO and 3.5
for patients with CRVO®Y. In present study of 25
people showed comparable data regarding average
number of injections received.

CONCLUSION

Optical coherence tomography is a very essential and
important diagnostic and prognostic tool for
assessment and management of macular oedema
seconday to venous occlusions. Macular oedema
showed considerable reduction in macular thickness

with visual improvement after intravitreal Antivegf
Injections. The current study concludes that Antivegf
administered intravitreally improved visual acuity by
decreasing macular oedema significantly caused by
retinal vein occlusion. This study provided additional
evidence that the use of intravitreal Antivegf injection
give viable option for treating macular oedema
secondary to RVO and further supports the notion that
earlier intervention with anti-VEGF therapy results in
better visual prognosis.

Limitation: The number of patients in the study were
small also and there was no control group in our study
and there was only a limited follow-up so we were
unable to study the need of reinjection. Recurrent
Macular Oedema and refractory cases can only be
identified by the help of long-term follow up in RVO
patients. Long term study is needed to determine the
differential effectiveness of Intravitreal Bevacizumab
compared with Ranibizumab and to identify long term
potential side effects of Antivegf injections, the
optimal timing of treatment initiation, and appropriate
dosing intervals.

REFERENCES

1. Glanville, J., J. Patterson, R. McCool, A. Ferreira, K.
Gairy and I. Pearce, 2014. Efficacy and safety of
widely used treatments for macular oedema
secondary to retinal vein occlusion: A systematic
review. BMC Ophthalmol., Vol. 14
.10.1186/1471-2415-14-7.

2. Rehak, J. and M. Rehak, 2008. Branch Retinal Vein
Occlusion: Pathogenesis, Visual Prognosis and
Treatment Modalities. Curr. Eye Res., 33: 111-131.

3. Zhou, J.Q, L. Xu, S. Wang, Y.X. Wang and Q.S.
You et al., 2013. The 10-Year Incidence and Risk
Factors of Retinal Vein Occlusion. Ophthalmology,
120: 803-808.

4. Boyd, S.R., I. Zachary, U. Chakravarthy, G.J. Allen
and G.B. Wisdom, et al., 2002. Correlation of
Increased Vascular Endothelial Growth Factor
With Neovascularization and Permeability in
Ischemic Central Vein Occlusion. Arch.
Ophthalmol., 120: 1644-1650.

5. KAUR, C., W. FOULDS and E. LING, 2008.
Blood—retinal barrier in hypoxic ischaemic
conditions: Basic concepts, clinical features and
management. Prog. Retinal Eye Res., 27: 622-647.

6. Rezar-Dreindl, S., K. Eibenberger, A. Pollreisz, W.
Bihl and M. Georgopoulos et al., 2017. Effect of
intravitreal dexamethasone implant on
intra-ocular cytokines and chemokines in eyes
with retinal vein occlusion. Acta Ophthalmologica,
95:119-127.

7. Zlobin, I., A. Shchuko, T. lureva, A. Ostanin, E.
Chernykh and I. Mikhalevich, 2015. Intraocular
cytokines in retinal vein occlusion and its relation
to the efficiency of anti-vascular endothelial
growth factor therapy. Indian J. Ophthalmol., 63:
905-911.

| ISSN: 1818-779X | Volume 19 | Number 4 |

| 2024 |



10.

11.

12.

13.

14.

15.

16.

17.

18.

Int. J. Trop. Med. 19 (4): 129-135, 2024

Soheilian, M., A. Ramezani, A. Obudi, B.
Bijanzadeh and M. Salehipouret al., 2009.
Randomized Trial of Intravitreal Bevacizumab
Alone or Combined with Triamcinolone versus
Macular Photocoagulation in Diabetic Macular
Edema. Ophthalmology, 116: 1142-1150.

Clark, W.L., D.S. Boyer, J.S. Heier, D.M. Brown and
J.A. Haller et al., 2016. Intravitreal Aflibercept for
Macular Edema Following Branch Retinal Vein
Occlusion. Ophthalmology, 123: 330-336.

Thach, A.B., L. Yau, C. Hoang and L. Tuomi, 2014.
Time to Clinically Significant Visual Acuity Gains
after Ranibizumab Treatment for Retinal Vein
Occlusion. Ophthalmology, 121: 1059-1066.
Scott, I.U., P.C. VanVeldhuisen and M.S. Ip, et al.,
2017. Effect of bevacizumab vs aflibercept on
visual acuity among patients with macular edema
due to central retinal vein occlusion: the SCORE2

randomized clinical trial. JAMA. Vol. 317
.10.1001/jama.2017.4568.

Haller, J.A., F. Bandello, R. Belfort, M.S.
Blumenkranz and M. Gillieset al., 2010.

Randomized, Sham-Controlled Trial of
Dexamethasone Intravitreal Implant in Patients
with Macular Edema Due to Retinal Vein
Occlusion. Ophthalmology, 117: 1134-1146.
Bezatis, A., G. Spital, F. Hohn, M. Maier and C.R.
Clemens et al., 2013. Functional and anatomical
results after a single intravitreal Ozurdex injection
inretinal vein occlusion: A 6-month follow-up-The
SOLO study. Acta Ophthalmologica, 91: 340-347.
Thapa, R., S. Bajimaya, G. Paudyal, S. Khanal, S.
Tan, S. Thapa and G.van Rens, 2017. Prevalence of
and risk factors for age-related macular
degeneration in Nepal: The Bhaktapur Retina
Study. Informa UK Limited, Clin. Ophthalmol., 11:
963-972.

Algvere, P.V., G.V. Wendt, J. Gudmundsson, S.
Seregard and A. Kvanta, 2010. Visualimprovement
in central retinal vein occlusion (CRVO) following
intravitreal injections of bevacizumab (Avastin®).
Acta Ophthalmologica, 88: 836-841.

Qureshi, N.A., S.A. Zafar, M.K. Khalid, N. Qureshi
and F. Ambreen., 2014. Changes in macular
thickness and visual acuity after intravitreal
bevacizumab injection in patients with retinal vein
occlusion. PakArmed Forces Med )., 64:555-558.
Hayreh, S.S., M.B. Zimmerman and P. Podhajsky,
1994. Incidence of Various Types of Retinal Vein
Occlusion and Their Recurrence and Demographic
Characteristics. Am. J. Ophthalmol., 117: 429-441.
Rath, E.Z., R.N. Frank, D.H. Shin and C. Kim, 1992.
Risk Factors for Retinal Vein Occlusions.
Ophthalmology, Vol. 99.10.1016/s0161-6420(92)
31940-2.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Jumper, J.M., P. Dugel, S. Chen, K. Blinder and J.
Walt, 2018. Anti-VEGF treatment of macular
edema associated with retinal vein occlusion:
Patterns of use and effectiveness in clinical
practice (ECHO study report 2). Informa UK
Limited, Clin. Ophthalmol., 12: 621-629.

Fung, A.E., P.J. Rosenfeld and E. Reichel, 2006. The
International Intravitreal Bevacizumab Safety
Survey: Using the internet to assess drug safety
worldwide. Br. J. Ophthalmol., 90: 1344-1349.
Ehlers, J.P., F.C. Decroos and S. Fekrat, 2011.
Intravitreal bevacizumab for macular edema
secondary to branch retinal vein occlusion. Retina,
31:1856-1862.

Dodson, P.M. and E.E. Kritizinger., 1985.
Underlying medical conditions in young patients
and ethnic differences in Retinal Vein Occlusions.
Trans Ophthalmol SOC UK., 104: 114-119.
Hayreh, S.. 1976. -So called “CRVO” Il Venous
stasisretinopathy. Ophthalmologica., 172: 14-37.
Johnson, M.A,, S. Marcus, M.J. Elaman and T.J. Mc
phee., 1988. Neovascularisation in CRVO.
Electroretinographic findings. Arch Ophthalmol.,
106: 348-352.

Walters, R.F.and D.J. Spalton, 1990. Central retinal
vein occlusion in people aged 40 years or less: A
review of 17 patients.. Br. J. Ophthalmol., 74:
30-35.

FRUCHT, J., L. YANKO and S. MERIN, 1984. Central
retinal vein occlusions in young adults. Acta
Ophthalmologica, 62: 780-786.

Shah, N.J. and U.N. Shah, 2011. Long-term effect
of early intervention with single intravitreal
injection of bevacizumab followed by panretinal
and macular grid photocoagulation in central
retinal vein occlusion (CRVO) with macular edema:
A pilot study. Eye, 25: 239-244.

Iturralde, D., R.F. Spaide, C.B. Meyerle, J.M.
Klancnik and L.A. Yannuzzi et al., 2006. Intravitreal
bevacizumab (avastin) treatment of macular
edemain central retinal vein occlusion. Retina, 26:
279-284.

Haritoglou, C., D. Kook, A. Neubauer, A. Wolf and
S. Priglinger et al., 2006. Intravitreal bevacizumab
(avastin) therapy for persistent diffuse diabetic
macular edema. Retina, 26: 999-1005.

Hassan, M., U. Qidwai, A. Rehman, N. Sial and N.
Bhatti., 2011. Visual outcome after intravitreal
bevacizumab injection in macular edema
secondary to central retinal vein occlusion. PakJ
Ophthalmol., 27: 84-88.

Abegg, M., C. Tappeiner, U. Wolf-Schnurrbusch, D.
Barthelmes, S. Wolf and J. Fleischhauer, 2008.
Treatment of Branch Retinal Vein Occlusion
induced Macular Edema with Bevacizumab. BMC
Ophthalmol., Vol. 8 .10.1186/1471-2415-8-18.

| ISSN: 1818-779X | Volume 19 | Number 4 |

| 2024 |



32.

33.

34.

35.

Int. J. Trop. Med. 19 (4): 129-135, 2024

Group, T.C.V.0.S.,1995. Evaluation of Grid Pattern
Photocoagulation for Macular Edema in Central
Vein Occlusion. Ophthalmology, 102: 1425-1433.
WU, L., J.F. AREVALO, J.A. ROCA, M. MAIA and
M.H. BERROCAL et al., 2008. Comparison of two
doses of intravitreal bevacizumab (avastin) for
treatment of macular edema secondary to branch
retinal vein occlusion. Retina, 28: 212-219.
Campochiaro, P.A., J.S. Heier, L. Feiner, S. Gray and
N. Saroj et al.,, 2010. Ranibizumab for Macular
Edema following Branch Retinal Vein Occlusion.
Ophthalmology, 117: 1102-1112.

Hoeh, A.E., T. Ach, K.B. Schaal, A.F. Scheuerle and
S. Dithmar, 2009. Long-term follow-up of
OCT-guided bevacizumab treatment of macular

edema due to retinal vein occlusion. Graefe's
Arch. Clin. Exp. Ophthalmol., 247: 1635-1641.

36.

37.

Patz, A., 1984. Argon Laser Photocoagulation for
Macular Edema in Branch Vein Occlusion. Am. J.
Ophthalmol., 98: 374-375.

Kiss, S., Y. Liu, J. Brown, N. Holekamp, A. Almony,
J. Campbell and J. Kowalski, 2014. Clinical
utilization of anti-vascular endothelial growth
-factor agents and patient monitoring in retinal
vein occlusion and diabetic macular edema. Clin.
Ophthalmol., 8: 1611-1621.

| ISSN: 1818-779X | Volume 19 | Number 4 |

135

| 2024 |



