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ABSTRACT 

 

Background: Cystoid macular edema (CMO) 

represents a common pathologic sequel of the 

retina. This study aimed to study the occurrence 

of cystoid macular edema in patients with retinal 

vein occlusion.   

Materials and methods: We reviewed 

retrospectively the medical records of 54 retinal 

vein occlusion patients in Makkah eye hospital 

in Aden, from January to December 2021. The 

collected data analyzed by SPSS version 22. 

Chi-square test was used and a p-value less than 

0.05 was determined as statistically significant. 

Results: The total study patients with retinal 

vein occlusion (RVO) were 54, (males 63.0% 

and females 37.0%). The mean age was 58.2 ± 

12.7 years. The most side involvement of branch 

retinal vein occlusions (BRVO) was in the right 

eyes with (25%) and of central retinal vein 

occlusions (CRVO) in (30%), (p > 0.05). The 

total number of eyes with RVO was 60 eyes, of 

which 26 eyes were with BRVO and 34 eyes 

with CRVO. In eyes with BRVO (35.0%) 

developed CMO while in eyes affected by 

CRVO, (31.7%), (p < 0.05).  We found higher 

intra-ocular pressure (IOP) > 21 mmHg in 

CRVO with (18.4%) while in BRVO were in 

(8.3%), (p > 0.05). There was a positive 

correlation between hypertension and RVO (P < 

0.05) and there was no significant relation in 

this study between glaucoma and occurrence of  

RVO (p > 0.05). The visual acuity after 

receiving the Avastin injections improved in all 

visual acuity groups.  

Conclusion: In this study, males were 

predominant. The CRVO was the commonest 

type of RVO. Some patients with CRVO and 

BRVO developed CMO. The relation between 

values of BRVO and CRVO related to the 

occurrence of CMO was statistically significant 

(p < 0.05).  

 

Key words: Evaluation, cystoid macular edema, 

retinal vein occlusion, Aden, Yemen   

 

INTRODUCTION 

Cystoid macular edema (CMO) represents a 

common pathologic sequel of the retina and 

occurs in a variety of pathological 

conditions such as intraocular inflammation, 

central or branch retinal vein occlusion, 

diabetic retinopathy and most commonly 

following cataract extraction. Histological 

studies show that radially orientated cystoid 

spaces consisting of ophthalmoscopically 

clear fluid are often clinically detectable in 

the macula area. These cysts seem to be 

areas of retina in which the cells have been 

displaced [1].  

Retinal diseases are emerging causes of 

visual impairment and blindness in the 

world and retinal vein occlusion (RVO) is 

the second most common retinal vascular 

diseases after diabetic retinopathy [2,3].  

RVOs are divided into central retinal vein 

occlusion (CRVO), hemispheric retinal vein 

occlusion (HRVO), and branch retinal vein 

occlusions (BRVO). BRVO is a venous 

occlusion at any branch of the central retinal 

vein. Occlusions occurring at the proximal 

part of the central retinal vein trunk results 



Reem Alkhadher Saleh et.al. Evaluation of cystoid macular edema in patients with retinal vein occlusion, 

Makkah eye hospital, Aden, Yemen 

 

                            International Journal of Science and Healthcare Research (www.ijshr.com)  289 

Volume 8; Issue: 2; April-June 2023 

in an HRVO, which is considered a subtype 

of either CRVO or BRVO [4].  

The retina has a dual blood supply, with 

retinal vessels supplying the inner retina, 

and choroidal vessels supplying the outer 

retina extending from the outer part of inner 

nuclear layer [5].  

Retinal vein obstructions represent another 

common retinal vascular cause of CMO. In 

patients with central retinal vein occlusion 

or a tributary branch occlusion involving the 

macula, CMO is a major cause of visual 

loss. This edema, if severe or chronic (>8 

months), causes permanent diminution of 

vision secondary to disruption of the 

microscopic intra-retinal connections and to 

the intracellular damage suffered by the 

visual elements [6]. CRVO is an acute 

retinal vascular condition that can severely 

affect visual acuity [7]. Previous studies 

estimated that ~2.5 million people 

worldwide are affected by CRVO and about 

13.9 million people are affected by BRVO 

[8]. Visual loss after CRVO commonly 

occurs as a result of macular edema, 

macular ischemia, or in more advanced 

stages, vitreous hemorrhage, and 

neovascularization [9]. BRVO is the most 

common RVO with an incidence of 0.44%-

1.6% [8]. A meta-analysis completed in 

2010 by Rogers et al [8] pooled data from 

11 studies from the United States, Europe, 

Asia and Australia with 49,869 subjects and 

found that the estimated prevalence of any 

RVO was 0.52%, BRVO was 0.442%, and 

CRVO was 0.08%.    

 

MATERIALS AND METHODS 

This study is a retrospective descriptive 

work in which we reviewed the medical 

records of 54 patients who diagnosed with 

retinal vein occlusion. We obtained the 

demographic data, medical history, results 

of physical examination of the eyes and 

some results of treatment procedures of all 

patients diagnosed with retinal vein 

occlusion in Makkah eye hospital from 

January to December 2021, and compared 

the findings with published results in other 

countries. CMO was diagnosed according to 

the OCT results that was requested for all 

eyes affected by RVO. The patients with 

peak intra-ocular pressure (IOP) above 21 

mmHg were designated as high-tension 

cases and those 21 mmHg and under, as 

normal-tension cases [10]. In addition, we 

categorized the levels of visual acuity as 

follows:  

a) 0.4 – 0.6 (mild visual impairment), b) 0.2 

– 0.3 (moderate visual impairment) and c) 

0.05 – 0.1 (severe visual impairment) [11] 

The collected data were analyzed by using 

the SPSS version 22. The data were shown 

as mean ± standard deviation for continuous 

variables. Categorical variables were 

presented in percentages. Independent t-

tests were used to analyze continuous 

variables, while for categorical variables 

chi-square test was used to compare two 

groups and a p-value less than 0.05 was 

determined as statistically significant. 

 

RESULTS 

This retrospective study comprised 54 

patients with RVO of which 34 (63.0%) 

were males and 20 (37.0%) female, with 

ratio male to female 1.7:1. The age of the 

patients ranged between 30 – 87 years and 

the mean age was 58.2 ± 12.7 years. The 

patients were divided into four age groups: 

30 – 44 years 12 (22.2%) patients; 45 – 59 

years 14 (25.9%) patients; 60 – 74 years 24 

(44.5%) patients and ≥ 75 years 4 (7.4%) 

patients. Most of the patients were from 

urban governorates 31 (57.4%), as shown in 

Table 1 and Figure 1.   

 
Table 1: Distribution of demographic variables of the RVO 

patients (n=54) 

Variables  No  % 

Sex:  

Males  

Females  

 

34 

20 

 

63.0 

37.0 

Ratio male to female:  

Range of age (years):  

Mean age: 

1.7:1 

30 - 87 

58.2 ± 12.7 

Age groups:  
30 – 44 

45 – 59  

60 – 74  
≥ 75 

 
12 

14 

24 
4 

 
22.2 

25.9 

44.5 
7.4 

Residence:  

Urban  
Rural  

 

31 
23 

 

57.4 
42.6 
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Figure 1: Proportion of demographic variables of the study RVO patients 

 
 

Table 2 showed the most side of 

involvement of BRVO was in the right eyes 

with 15 (25%) right eyes involved, and of 

CRVO in 18 (30%) right eyes. There is no 

statistical relation between values of BRVO 

and CRVO related to the side of 

involvement (p > 0.05).  

In Table 2 we found the total number of 

eyes with BRVO were 26 (43.3%) and the 

CRVO were 34 (56.7%).  

In eyes with BRVO 21 (35.0%) developed 

CMO while in eyes affected by CRVO, 19 

(31.7%)    

The relation between values of  both BRVO 

and CRVO related to the occurrence of 

CMO was statistically significant (p < 0.05). 

The pre-treatment IOP were categorized in 

two groups: normal IOP ≤ 21 mmHg and 

higher IOP greater than 21 mm Hg.  

We found higher intra-ocular pressure > 21 

mmHg in CRVO with 11 (18.4%) while in 

BRVO were in 5 (8.3%), (p > 0.05).  

 
Table 2: Relation between fundus findings and varies variables (n=60) 

Variables  Fundus findings    Total  

 

P-value 

BRVO No (%) CRVO No (%) 

Side involvement:  
Left  

Right   

 
11     (18.3) 

15     (25.0) 

 
16      (26.7) 

18      (30.0) 

 
26    (43.3) 

34    (56.7) 

 
0.459 

 

Subtotal 26    (43.3) 34     (56.7) 60    (100)  

OCT:  
CMO  

Free of CMO  

 
21    (35.0)  

5      (8.3) 

 
19     (31.7) 

15     (25.0) 

 
40    (66.7)  

20    (33.3) 

 
0.039 

Subtotal  26    (43.3) 34    (56.7)  60    (100)  

IOP:  
≤ 21 mmHg 

> 21 mmHg 

 
21     (35.0) 

5       (8.3) 

 
23    (38.3) 

11    (18.4 

 
44      (73.3) 

16      (26.7) 

 
0.200 

Subtotal  26     (43.3) 34     (56.7) 60      (100)  

BRVO = Branch retinal vein occlusion; CRVO = Central retinal vein occlusion; OCT = ocular coherence 

tomography; CMO = cystoid macula edema; IOP = intraocular pressure;  

 

Thirty-eight (63.3%) eyes with CMO received intravitreal Avastin, while 22 (36.7%) eyes did 

not receive any, Table 3 and Figure 2.   

 
Table 3: Frequency of eyes with CMO underwent Avastin injections. 

Variables  No % 

Intravitreal Avastin:  
Yes  

No  

 
38 

22 

 
63.3 

36.7 

Total  60 100 
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Figure 2: Proportion of eyes with CMO underwent Avastin injections. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4 showed the correlation between risk 

factors hypertension and glaucoma versus 

RVO.  

We illustrated table 4 as follows: a) The 

hypertension was collected and calculated 

from the total study RVO patients 

(54patients). While glaucoma was collected 

and calculated from the total RVO eyes (60 

eyes).   

It appeared that hypertension was found in 9 

(16.7%) BRVO cases and in 5 (9.3%) 

CRVO cases. There is positive correlation 

between hypertension and RVO (P < 0.05).  

Glaucoma was found in 7 (11.7%) eyes with 

BRVO and in 15(25.0%) eyes with CRVO. 

There was no statistically significant 

correlation between glaucoma and 

occurrence of RVO (p > 0.05).     

      
Table 4: Correlation between risk factors hypertension and glaucoma versus RVO 

Variables  RVO     Total No (%) P-value 

BRVO No (%) CRVO No (%) None No (%) 

Hypertension:  

Yes   
No   

 

9     (16.7) 
2     (3.7) 

 

5     (9.3) 
13      (24.1) 

 

11    (20.4) 
14    (25.9) 

 

25   (46.4) 
29    (53.6) 

 

0.018 
 

Total 11   (20.4) 18     (33.3) 25   (46.3) 54    (100)  

Glaucoma:  

Yes  
No  

 

7      (11.7) 
19    (31.7) 

 

15     (25.0) 
19     (31.7) 

 

0     (0.0) 
0     (0.0) 

 

22  (36.7) 
38  (63.3) 

 

0.136 
 

Total  26    (43.3) 34     (56..7 0     (0.0) 60  (100)  

RVO = Retinal vein occlusion; BRVO = Branch retinal vein occlusion; CRVO = Central retinal vein occlusion;  

 

Table 5 showed the comparison between 

corrected VA and VA after Avastin 

injections.  In the group of post corrected 

VA, we found the normal visual acuity of 

0.7 – 1 was in 4 (6.8%) eyes. The visual 

acuity (mild visual impairment) of  0.4 – 0.6 

found in 15 (25%) eyes. The visual acuity of  

0.2 – 0.3 (moderate visual impairment) 

found in 9 (15%) eyes. Additionally, 12 

eyes (20%) were in the 0.05 – 0.1 visual 

acuity group (severe visual impairment). 

Counting finger (CF) group were 18 eyes 

(29.9%) , and hand movement (HM) group 

2 eyes (3.3%).  

Table 5 illustrated the visual acuity after 

receiving the Avastin injections. We 

observed the improvement of visual acuity 

in each group. The group of visual acuity 

0.7 – 1 increased to 6 (10.1%). In the group 

0.4 – 0.6 (mild visual impairment) 

decreased to 7 (11.6%) and in rest of the 

groups we observed decrease in values. The 

improvement is evident in all groups after 

Avastin injections.   
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Table 5: Corrected VA and post intravitreal Avastin treatment of eyes with CMO due to RVO (n = 60 eyes). 

Variables  

 

Corrected VA VA after Avastin 

Eyes No (%)  Eyes No (%)  

Visual acuity:  
0.7 – 1.0  

0.4 – 0.6  (mild VI) 

0.2 – 0.3  (Mod VI)  
0.05 – 0.1 (severe VI  

Counting finger    

Hand movement  
Improvement  

 
4                          (6.8) 

15                        (25.0) 

9                          (15.0) 
12                        (20.0) 

18                        (29.9) 

2                          (3.3) 
0                          (0.0) 

 
6                           (10.1) 

7                           (11.6) 

4                           (6.7) 
5                           (8.3) 

11                         (18.3) 

1                           (1.7)  
26                         (43.3) 

Total  60                        (100) 60                         (100) 

VI = Visual impairment; Mod VI = Moderate visual impairment 

 

DISCUSSION 

RVO are a heterogeneous group of disorders 

that have in common impaired venous 

return from the retinal circulation. 

Classification of RVO can be broken down 

into BRVO, HRVO, and CRVO depending 

on the site of the obstruction. If the 

occlusion occurs within or posterior to the 

optic nerve head, it is labeled CRVO, 

occlusion at the major bifurcation is 

determined to be a HRVO, and any 

obstruction within a tributary is a BRVO. 

Often, HRVO is considered as a separate 

condition that behaves intermediately 

between BRVO and CRVO [12,13]. 

Although all retinal vein occlusions share 

commonalities in many clinical features, 

they are distinct clinical entities in their risk 

factors, prognosis, and even occasionally, 

treatment. Even within each disease process, 

a spectrum of severity exists such that some 

patients can be completely asymptomatic 

and others can lose light perception. 

Treatment from appropriate expertise 

reduces the likelihood of blinding disease 

but does not eliminate it as a possibility 

[14].   

The most common visually threatening 

complication of retinal vein occlusion is 

cystoid macular edema. Several landmark 

trials provide guidance in improving visual 

outcomes compared with the natural history 

for people with both BRVO and CRVO. In 

general, baseline visual acuity is predictive 

of out- comes when no therapy is delivered. 

The presence of an APD and extent of 

capillary nonperfusion further influence 

likelihood of vision loss in the BVOS and 

CVOS [15,16].  

 In the present study, there were 54 patients 

of which (63.0%) were males and (37.0%) 

were females. The age of the patients ranged 

between 30 – 87 years and the mean age 

was 58.2 ± 12.7 years.       

Patients of the age group 60 – 74 years were 

predominant with (44.5%). Zhang et al [17] 

reported similar findings to our study 

results, the male patients were (57.7%) 

while the female patients were (42.3%) and 

the mean age of the patients was 

57.70 ± 12.91 years.   

In the present study, the most side 

involvement of  RVO was in the right side 

with 15 (25%) BRVO in right eyes and 18 

(30%) CRVO in right eyes.  

There was no statistical relation between 

values of BRVO and CRVO related to side 

involvements (p > 0.05).  

In Table 2 we found the total number of 

eyes with BRVO were 26 (43.3%) and the 

CRVO were 34 (56.7%). The CRVO was 

the commonest type of RVO with (30.0%) 

in the right eyes and (26.7%) in the left 

eyes. The higher rate of CRVO in our study 

may be attributed to the significant visual 

impairment it causes that force the patient to 

seek a medical treatment and visit an eye 

clinic. However, may be a lot of patients 

with BRVO did not need to visit an eye 

clinic as the RVO might be far away of the 

macular area so they could be accidently 

diagnosed during routine eye examination.  

Some studies showed a higher proportion of 

BRVO patients older than 65 at the onset of 

the disease compared to CRVO [18], but 

others found no significance of age in the 

distribution of CRVO and BRVO [19].  

Laouri et al [20] reported in their published 

study, that retinal vein occlusion includes 
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CRVO and BRVO. They added the 

prevalence of CRVO is 0.1 to 0.2%. BRVO 

is more common than CRVO and the 

prevalence of BRVO is 0.5 to 2.0%. 

We observed in the study that BRVO 

occurred less than CRVO it was (25.0%) in 

the right eyes and (18.3%) in the left eyes.   

The incidence of BRVO is generally higher 

than the incidence of CRVO. In the United 

States, the 5-year incidence of BRVO was 

0.6% and the incidence of CRVO was 0.2% 

at 15 years the incidences were 1.8 and 

0.5%, respectively [21,22]. In Australia, 

about three times as many individuals 

developed BRVO than CRVO over 10 years 

[23].  

However, a hospital based study done in 

Nepal showed BRVO (70%) to be more 

common than CRVO (26.6%) [24]. Other 

population based studies done in Korea, 

Australia and central India showed the 

prevalence of BRVO to be 63.4%, 69.5% 

and 85.7 % respectively [2,25,26].  

Retinal vein occlusion is an obstruction of 

the retinal venous system that may involve 

the central retinal vein or a branch retinal 

vein [27]. In the vast majority of cases, 

BRVO occurs at arteriovenous crossing 

sites where the artery is positioned anterior 

to the vein [28]. 

 Cystoid macular oedema (CMO) is the 

most common cause of vision loss in 

patients with central retinal vein occlusion 

(CRVO) [29,30]. Without treatment, CMO 

will resolve in only 30% of patients with 

non-ischaemic CRVO and less with 

ischaemic CRVO [30].  

Surprisingly, In the present study, we found 

that 21 eyes with BRVO  (35.0%) 

developed CMO while 19 (31.7%) eyes 

with CRVO developed CMO. It is clearly in 

this study that the rate of CMO in BRVO is 

higher than in CRVO with results that are 

opposite to what was found elsewhere. May 

be most of the eyes in the study with CRVO 

are of non – ischaemic type and lately 

presented in the eye clinic after the 

spontaneous resolve of CMO took place. 

However, unusual higher CMO rate in 

BRVO in our study could be explained by 

the possibility of an ischaemic type of 

BRVO and the site involving the macular 

area. We cannot explain those results for 

sure as FFA (fundus fluorescein 

angiography) was not done to distinguish 

whether it was an ischaemic or non-

ischaemic RVO.  

The relation between values of BRVO and 

CRVO related to the occurrence of CMO 

was statistically significant (p < 0.05).   

Untreated RVO often results in vision 

impairment and significant ocular 

complications in a substantial proportion of 

patients [30,31]. Some patients with CRVO 

develop macular edema, and approximately 

5–15% of eyes with BRVO develop macular 

edema over 1 year [20].   

In the current study, the pre-treatment IOP 

were categorized in two groups: normal IOP 

≤ 21 mmHg and higher IOP greater than 21 

mm Hg. We found higher intra-ocular 

pressure > 21 mmHg in CRVO with 

(18.4%) while in BRVO were in (8.3%), (p 

> 0.05).  

Some published studies reported that CRVO 

has been shown to be associated with raised 

intraocular pressure [32,33] but their role in 

BRVO is less clear [20]. In the present 

study (63.3%) eyes received intravitreal 

Avastin and (36.7%) not received.   

A small, retrospective review of 16 eyes of 

15 patients with macular edema secondary 

to central retinal vein occlusion recently 

reported the short-term anatomic and visual 

acuity outcomes after treatment with 

intravitreal Avastin [34].  

In a recent study, [35] showed that 3 months 

after the intravitreal use of Avastin, the 

electrical activity of the fovea and perifovea 

increased significantly. Improvements in 

drug delivery will be necessary in order to 

avoid repeated intravitreal injections and the 

cumulative risk of endophthalmitis 

associated with this route of administration 

[1]. 

In our present study, it appeared that 

hypertension was found in (16.7%) BRVO 

cases and in (9.3%) CRVO cases. There is a 

positive correlation between hypertension 

and RVO (P < 0.05).  
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Glaucoma was found in (11.7%) BRVO and 

in CRVO there were (25.0%). There was no 

positive correlation between glaucoma and 

occurrence of RVO (p > 0.05).    

Hypertension has been identified as a risk 

factor for RVO in several studies, including 

the Beijing Eye Study [36], Beaver Dam 

Eye Study [21], and Blue Mountains Eye 

Study [23]. To date, the pathophysiology of 

RVO and hypertension has not been fully 

described, although several mechanisms 

have been proposed. First, elevated blood 

pressure can directly damage the retinal 

blood vessels causing hemorrhages, cotton 

wool spots, and macular edema [37].  

Second, systemic hypertension has been 

demonstrated to adversely affect the ocular 

structure in various hypertensive eye 

diseases [38].  

Al-Nawaiseh et al [39] reported in their 

published study that hypertension was more 

frequent in BRVO than in CRVO or in 

control group (53.8% vs. 40.9% and 

29.2%). It was significantly associated with 

BRVO (p-value < 0.01). Al-Nawaiseh et al 

[39] found glaucoma to be significantly 

associated with CRVO (p<0.01).  

In our study, we compared between 

corrected VA and VA after Avastin 

injections. 

We found the improvement of visual acuity 

in each group. The group of visual acuity 

0.7-1 increased to (10.1%). In the group 0.4-

0.6 (mild visual impairment) decreased to 

(11.6%) and in rest of the groups we 

observed decrease in values. The 

improvement is evident in all groups after 

Avastin injections.     

Rosenfeld et al [40] mentioned that in May 

2005 at the Bascom Palmer Eye Institute, 

University of Miami, USA, Avastin 

(bevacizumab) was first injected into the 

vitreous of an eye with macular edema from 

CRVO. A number of recent studies have 

shown promising short-term effects of 

Avastin when used for CME associated with 

BRVO or CRVO [34,35].   

Conclusion: In this study of  retinal vein 

occlusion (RVO) males were predominant 

and most of them were in the age group 60 – 

74 years. The central retinal vein occlusions 

(CRVO) were the commonest type of RVO. 

Some patients with CRVO and BRVO 

developed cystoid macular edema. The 

relation between values of BRVO and 

CRVO related to the occurrence of CMO 

was statistically significant (p < 0.05). 

Further studies of the incidence, prevalence 

and treatment procedures of RVO are 

important and in need.    
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