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PAD - Peripheral artery disease
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RAPD - Relative afferent pupillary defect

PRP - Pan — retinal photo — coagulation
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ABSTRACT

Retinal venous occlusion is one of the important retinal vascular diseases that
are sight — threatening, it is also one of the most common causes of loss of vision. The
possible causes are an athero — sclerotic artery compressing the vein and intra —
luminal thrombosis. It is usually seen in elderly patients. Retinal venous occlusions
are classified as CRVO, HRVO, and BRVO. Retinal venous occlusion approximately
affects about 13.4 million adult world population, 3.5 million affected by CRVO, and
12.9 million involved by BRVO. Multiple studies have shown the incidence of RVO
to be about 1.6 % — 3.0 % in the elderly population, BRVO incidence is about 1.8 %
and CRVO incidence is 0.2 %. The BRVO prevalence is about 0.5 % to 2 % and
CRVO prevalence is 0.1 % to 0.2 %. The occurrence of occlusion is usually unilateral
in both the cases of BRVO and CRVO. The assessment of risk factors associated with
RVO is important, as it gives the health providers the area on which they can work
and improve the management of RVO. Therefore, this assessment was done to know
the risk factors associated with the cases when compared with the controls, who were
age and sex — matched.

The present study aimed to study the prevalence of systemic risk factors,
present in cases presenting with CRVO or BRVO or HRVO, and compare them with
age and sex — matched controls. The study design of the present study was a One Year
Case — Control; prospective, comparative, non — interventional observation study,
where 31 cases and 31 controls were compared.

In the present study majority of the patients belonged to the age group of 61 — 70,
1.e., 19, 61.4 %, further 9 patients i.e., 29 % of the study subjects belonged to the age
group of 51 — 60 years and 9.6 % of the patients belonged to the age group of 40 — 50

years. 58 % 1i.e., 18 patients in each group were males, and 42 %, i.e., 13 patients in
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each group were females. 42 % i.e., 13 patients’ left eyes were affected and 58 %, i.e.,
18 patients’ right eyes were affected in cases. In controls, 48 % 1.e., 15 patients’ left
eyes were affected, right eyes were affected in 16 patients i.e., 52 % of the patients. In
our study, no significance was noted in the laterality of the affected eye. There was no
significant age and sex — wise distribution noted. overall, the cases had more co —
morbidities, 23 (74 %) of the study participants in cases were hypertensive, followed
by 22 (71 %) patients who were obese, followed by 21 (61.2 %) of patients who were
diabetics. 6 (19.3 %) of the study subjects of cases were having glaucoma, 16 (51.6
%) of the study subjects in cases were having hyper — lipidaemia, 4 (13 %) of the
study subjects were having a history of heart disease. The controls had a lower
number of co — morbidities where 11 (35.4 %) of the participants were hypertensive,
12 (38.7 %) had diabetes, 10 (32.2 %) had obesity, only 2 (7%) of the patients in the
control group had a history of heart disease. No patient in the control group had
glaucoma, 6 (19.3 %) of the patients had hyper — lipidaemia.

In the present study, 19 (61.3 %) of the study subjects in cases were smokers and
12 (38.7 %) were non — smokers, whereas in the control group only 8 (25.8 %) study
subjects were smokers and 23 (74.2 %) were non — smokers. The association was
statistically significant with chi — square value of 7.939 and p — value of 0.002.
Ischemic CRVO was seen in 5 (16.5 %) of the cases, non — ischemic CRVO was seen
in 4 (13.5 %) of the cases, superior HRVO was seen in only 1 (3 %) of the cases,
inferior HRVO was seen in 4 (13.5 %) of the patients. ST BRVO was seen in
maximum number with 8 (26.2 %) patients, IT BRVO was seen in 5 (16.5 %) patients
and MT BRVO was seen in 4 (10.8 %) of the cases. The mean systolic blood pressure
in the cases was 138.48 + 14.51, whereas the mean systolic blood pressure in the

controls was 122.47 + 10.66, this mean difference was statistically significant with a t

Xiv



— value of 4.95 and p — value of < 0.001. The mean diastolic blood pressure in the
cases was 89.44 + 10.54, whereas the mean diastolic blood pressure in the controls
was 78.94 & 11.45, this mean difference was statistically significant with a t — value of
3.77 and p — value of 0.003. The mean HbAlc in the cases was 7.95 £ 1.22, whereas
the mean HbAlc value in the controls was 6.14 + 0.69, this mean difference was
statistically significant with a t — value of 7.74 and p — value of 0.001. The mean
serum creatinine levels in the cases were 1.02 + 0.24, whereas the mean creatinine
levels in the controls were 6.14 + 0.69, this difference in the mean was statistically not
significant with a t — value of 1.38 and p — value of 0.170. The mean blood urea in the
cases was 18.45 + 3.45, whereas the mean blood urea in the controls was 16.74 +
4.58, this mean difference was statistically not significant with a t — value of 1.66 and
p — value of 0. 102. The mean BMI in the cases was 28.45 + 4.66, whereas the mean
BMI in the controls was 22.48 + 3.14, this mean difference was statistically

significant with a t — value of 5.91 and p — value of 0.0001.
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Introduction

INTRODUCTION

Retinal venous occlusion is one of the important retinal vascular diseases that
is sight threatening!, and it is one of the most common causes of loss of vision. The
possible causes are an athero — sclerotic artery compressing the vein® and intra — luminal
thrombosis®. It is usually seen in elderly patients. Retinal venous occlusions are

classified as CRVO, HRVO, and BRVO.

CRVO or Central retinal venous occlusion refers to the occlusion of the central
retinal vein. Occlusion at the superior or inferior trunk involving either half of the retina
1s known as HRVO or Hemi retinal venous occlusion. BRVO or Branch retinal venous

occlusion is when occlusion occurs at the level of any distal branches*.

EPIDEMIOLOGY

Retinal venous occlusion approximately affects about 13.4 million adult world
population, 3.5 million affected by CRVO, and 12.9 million involved by BRVO®.
Multiple studies have shown the incidence of RVO to be about 1.6 % — 3.0 % in the
elderly population, BRVO incidence is about 1.8 % and CRVOs incidence is 0.2 %°.
The BRVO prevalence is about 0.5 % to 2 % and CRVO prevalence is 0.1 % to 0.2 %°.

The occurrence of occlusion is usually unilateral in both the cases of BRVO and CRVO.

RVO is more commonly seen in the elderly and almost equally prevalent in

males and females.

The elderly aged more than 70 years are three times more likely to develop RVO

than the younger population. Ischemic CRVO is associated with poor visual acuity than
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Introduction

non — ischemic CRVO. Macular oedema is present in 30 % of non — ischemic CRVO,

and 73 % of ischemic CRVO?.

It is a known fact that some of the common vascular disorders namely, HTN,
arterio — sclerosis, and DM are being associated with RVO. Findings from scientific
studies help guide decisions regarding the management of patients with RVO and in
evaluating the efficacy and risk of new treatments in the context of the natural history

of the disease.

The assessment of risk factors associated with RVO is important, as it gives the
health providers the area on which they can work and improve the management of
RVO. Therefore, this assessment was done to know the risk factors associated with the
cases when compared with the controls, who were age and sex — matched. The results
from this study would help in establishing the association of risk factors with the RVO.
Further, the health care providers can screen the high — risk patients and possibly take
measures in the early stages of the disease or prevent the occurrence of RVO and

thereby bring down the morbidity due to RVOs.
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Objectives

AIMS AND OBJECTIVES

To study the prevalence of systemic risk factors, present in cases presenting
with RVO (CRVO or BRVO or HRVO) and compare them with age and sex —

matched controls.
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Review Of Literature

REVIEW OF LITERATURE

The present study aims to study the prevalence of systemic risk factors present
in cases presenting with CRVO or HRVO or BRVO and compare them with age and
sex — matched controls. Retinal venous occlusion is associated with multiple risk
factors. Systemic vascular diseases are commonly associated which include HTN,
diabetes vasculitis, athero — sclerosis, etc. Multiple studies done worldwide have

shown an increased risk of RVO with systemic diseases.

Based on the site of occlusion of the vein, the retinal venous occlusion is dived
into 6 types. CRVO is more frequently occurring, clinically BRVO is also more
common and relevant. Few studies have shown homo — cysteine and plasminogen
activator inhibitor type 1 playing a significant role in pathogenesis. Treatment of
CRVO primarily consists of managing the underlying systemic disease and treating

complications due to CRVO like neo — vascularization and macular oedema’.

In the study by Mirko D C et al,117 patients were evaluated, with cardio —
genic abnormalities and thrombophilic abnormalities, 61 were male, 56 were female,
mean age was 51 £13 years. In this study, 62 had CRVO, 48 had BRVO, and 7 had
both. HTN was significantly more in cases when compared to controls, DM was in
17.9 % cases and 7.9 % in cases. BRVO was more in DM, HTN, obese patients. The
study concluded that in BRVO, cardio — vascular factors played a major role,

especially in older patients®.

S S Hayreh et al, the atrial HTN prevalence in BRVO was significantly more
than CRVO (p < 0.001) and HRVO (p = 0.028). BRVO had a significantly higher

prevalence of peripheral vascular disease with a p — value of < 0.001, venous disease
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Review Of Literature

(p — value of < 0.002), BRVO was significantly associated with cardio — vascular risk

factors and cerebro — vascular diseases (p = 0.001)°.

M L Shahsuvaryan et al, found that there is a higher risk of CRVO in patients
with higher and un — controlled HTN, older patients had greater odds. As the age
increased, the risk of CRVO also increased. CRVO risk increases with DM, kidney
disease, and glaucoma. The authors concluded that the risk relation is present between

CRVO and systemic illnesses such as HTN, DM, etc!®.

According to the study by Tony Yuan — Ting Chen et al in the United States, a
total of 110 patients in the younger group (age 40 and under) and 795 patients in the
older group (age 41 and above) were identified to have primary admission diagnosis
of CRVO. In the older CRVO group, the most commonly associated systemic
diseases included HTN (83.6 %), hyper — lipidaemia (29.8 %), DM (19.8 %), tobacco
use (19.2 %), glaucoma (12.4 %), and obesity (11.1 %). On the other hand, most
common systemic conditions associated with CRVO in younger patients included
systemic venous thrombosis (14.3 %), DM (14.3 %), tobacco use (14.0 %), HTN
(13.9 %), hyper — coagulable states (13.6 %), glaucoma (9.6 %), and rheumatoid
arthritis / collagen vascular diseases (9.6 %). Among the risk factors studied, systemic
venous thrombosis, hyper — coagulable states, rheumatoid arthritis / collagen vascular
disease, migraine, pseudo — tumour cerebri, and retinal vasculitis were significantly

more common in younger patients compared to older adults'!.

Shrestha R K et al studied the association between systemic illness and RVOs,
a total of 100 patients were studied, 64 had BRVO and 34 had CRVO. HTN and DM
were found in 84 % of the cases. 54 % was Isolated HTN and 8 % was DM. BRVO

occurred twice as many times as CRVO'2,
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Review Of Literature

In a study by Bum Joo Choo et al, 417 CRVO patients were included and
1,511 patients had BRVO. HTN was most commonly found in this study, with 17.3 %
in CRVO and in BRVO it was 15.2 %; this was followed by DM. CRVO had a higher
prevalence of DM and chronic kidney disease than the BRVO group, this was
statistically significant with a p — value of 0.004, there was no difference in

prevalence of other co — morbid diseases that were studied'.

Suthasinee Sinawat et al studied systemic ab — normalities associated with
RVO in young patients, the authors found that the most common ab — normalities
associated with RVO were seen in 55.1 % of the patients. HTN was seen in 27.55 %,
DM in 16.33 % and 5.1 % of dys — lipidaemia was seen. Although only 5.1 % of

thrombophilic disorders were seen. Oral contraceptives were used by some patients'?.

A Korean study by Jin Y B et al found that the BRVO group was associated
more with HTN and heart disease than CRVO. CRVO group had higher levels of
CRP, VDRL, PTT. In CRVO, HTN was higher in older patients, these findings were

statistically significant!®,

In another study by Robert D Sperduto et al, the results showed that increased
risk of HRVO was significantly associated with HTN and DM. There was an
increased risk of CRVO with a history of HTN and DM, risk of CRVO was reduced
by physical activity and BMI and systemic HTN were associated with BRVO.

Glaucoma history was associated with CRVO, BRVO, and HRVO'¢.

According to a study done in National Eye Institute, Bethesda, increased risk
of CRVO was associated with glaucoma, DM, HTN, risk of CRVO decreased with

physical activity, the risk of occlusion decreased with post — menopausal oestrogens.

Page 6



Review Of Literature

Other factors associated were Electro — cardiogram ab — normalities and history of
HTN, hyper — lipidaemia, increased alfa — globulin level. Systemic HTN was

associated with ischemic and non — Ischemic CRVO".

DIABETES MELLITUS

According to a study by J G Santigo et al, a total of 19,648 patients (13,571
diabetics; 6,077 non — diabetics) were considered, out of which, the prevalence of
CRVO in DM was 72 (0.5 %), non-diabetics was 27 (0.4 %); disc neo —
vascularization and pan — retinal photo — coagulation were significant in DM. The
authors concluded that CRVO was more severe in type 1 DM which substantially

increased the risk of neo — vascularization. Many other studies had similar findings'®.

In a meta — analysis by Yun wang et al, a total of 148,654 cases and controls
23,768,820 were studied. 37 study data were pooled and the results showed
significant associations between DM and RVO with an odds ratio of 1.68, the study

concluded that DM was a very important risk factor for RVO'.

In a study by Karolina Kazimierz which was done in the CRVO and BRVO
group, out of 23 patients” HTN was noted in 7 (58.3 %) and 9 (81.8 %) patients,
respectively. Hyper — lipidaemia was observed in 5 (21.7 %), 2 (16.7 %), and 3 (27.3
%) subjects in the overall RVO group, CRVO group, and BRVO group, respectively.
2 (8.7 %) patients reported a past stroke incident. Neither was diagnosed with DM,
and one of them was treated on account of HTN. Only 1 (4.3 %) participant from the
CRVO group reported smoking. Out of all the patients, glaucoma was detected in 5
(21.7 %) eyes, 4 (33.3 %) of which were in the CRVO group and only 1 (9.1 %) of

which was in the BRVO group. Regarding the patients’ metabolic outcomes, the mean
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fasting glucose level in the group with DM and the group without DM was 116
(range: 79 — 240 mg / dL) and 91.6 (range: 77 — 101) mg / dL), respectively. The
mean HblAc was 6.1 % (range: 5.4 — 9.9) in the group with DM and 5.2 % (range:
4.8 — 6.0) in the group without DM. The mean total cholesterol was 171.9 (range: 129
— 193 mg / dL) and 183.4 (range: 125 — 273 mg / dL) in group with the DM and

without DM, respectively?’.

HYPER - LIPIDAEMIA

A meta — analysis by Paul R An O’Mahoney considered a total of 21 studies,
which had 2,916 cases and 28,646 controls. HTN and hyper — lipidaemia were
significantly associated with RVO with an odds ratio of 3.5 and 2.5 respectively.
However, the association for dm was a little lower with an odds ratio of 1.5, both
BRVO and CRVO had similar findings. The study concluded that HTN and hyper —
lipidaemia are common risk factors for RVO in adults, and DM is less so. It remains
to be determined whether lowering blood pressure and / or serum lipid levels can
improve visual acuity or the complications of RVO?!,

In another study by Salaun N et al, the most frequent factors associated with
CRVO were hyper — homo — cysteinemia (33 %), arterial HTN (23 %), hyper —
cholesterolemia (20 %), open — angle glaucoma or intraocular HTN (13 %), and DM
(10 %). As for BRVO, the only notable risk factors were arterial HTN and hyper —

cholesterolemia (46.2 % and 38.5 % respectively)?2.

In a study by Jane Zea Chin Kuo et al, 22 patients were studied, 65 % had
hypo — cholesteraemia, 64 % had hyper — tri — glyceridemia, and 42 % had homo —
cysteinemia, 28 % of these patients had macular oedema and 16 % had optic atrophy

and secondary glaucoma was seen in 12 %%,
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OBESITY

A study by Dong — Won Paik et al, which studied 23,061,531 patients who
were 20 years or older, multi — variate cox regression was used for analysis for
studying BMI (body mass index) and its association with RVO. The study found that
the presence or absence of DM affects the RVO. There was a significant correlation

between BMI and RVO?,

According to the study conducted by The Eye Disease Case — Control Study
Group at The University of Illinois, Chicago®. Several risk factors were significantly
associated with BRVO in the screening analyses. Factors associated with increased
risk of BRVO included higher BMI, a history of DM, higher blood glucose levels, a
history of cardio — vascular disease, higher levels of systolic or diastolic BP, a history
of HTN, electro — cardiogram ab — normalities, a history of glaucoma, higher levels of
intra — ocular pressure, and higher serum levels of alfa — 2 globulin and tri —
glycerides. The deficiencies of this study include that this study has included cases
randomly and the controls have been chosen from the same locality leading to a mild
bias geographically which in turn may alter the finding of associations of risk factors

to RVO*,

According to the Korea National Health and Nutrition Examination Survey
(KNHANES), the overall RVO prevalence was 0.6 %, no gender predilection was
observed. Patients with un — controlled HTN had an odds ratio of 3.46, un —
medicated HTN had an odds ratio of 4.2, therefore HTN was significantly associated

with RVO?,
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According to the study conducted at Attikon Hospital from January 2007 to
September 2011, there were 51 cases and controls each who were age and sex —
matched. Among them, Arterial HTN was present in 44 cases and 19 controls. 5
patients and 4 controls were current smokers, whereas 13 patients and 3 controls had
DM. In this study, the results seemed conflicting with some arguing for and others
against a role of the a — fore — mentioned factors in RVO development such as pro —
thrombotic risk factors FV G1691A and FII G20210A. There were no other conflicts

of interest?®.

A study in Thailand found that athero — sclerotic ab — normalities were the
most common disease associated with RVO and made up 55.1 % of the patients.
27.55 % of patients had HTN and 16.33 % of patients had DM. However, older
individuals were excluded from this study which was the major limitation as to the

risk for RVO increases with age®’.

According to the study conducted at the University of Valencia, the BP in the
RVO population was highly significant when compared with the general population.
Also, the RVO group had a large proportion of un — diagnosed HTN, there; was also,
a large portion of the population with sub — clinical organ damage. In this study, the
cases and controls were not age and sex — matched but the controls were chosen
according to the risk factors being evaluated such as different controls for venous

factors’".

According to the study conducted by S S Hayreh et al in Iowa, there was a
significantly higher prevalence of arterial HTN in BRVO compared with CRVO (P <
0.0001) and HRVO (P = 0.028). A significantly greater prevalence of arterial HTN (P

=0.025) and DM (P = 0.011) was present in the ischemic CRVO compared with the
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non — ischemic CRVO. Similarly, arterial HTN (P = 0.0002) and ischemic heart
disease (P = 0.048) were more prevalent in major BRVOs than in macular BRVO.
There was no significant difference in the prevalence of any systemic disease between
CRVO and HRVO. The patients with BRVO showed a greater prevalence of arterial
HTN (P < 0.005), DM (in young only, P = 0.0005) compared with the control
population. This study was conducted in 2001 making it quite an older study to go by

today’s standards>!.

According to a study conducted in Taiwan, 904 End — Stage Renal Disease
(ESRD) patients and 410 controls had RVO (P < 0.0001) during the follow — up
period, leading to a significantly elevated risk of RVO in the ESRD patients compared
with controls (incidence rate ratio = 3.05, 95 % CI = 2.72 — 3.43). After adjustment
for potential confounders including DM, HTN, hyper — lipidaemia, congestive heart
failure, and coronary artery disease, ESRD patients were 3.05 times more likely to
develop RVOs. The deficiencies in the study included the fact that there was no
confirmation if the controls had no ESRD history before January 1996, therefore the
findings could have been compromised. More importantly, several confounding
factors including BMI, smoking history, and alcohol consumption could not be
assessed. Finally, the diagnosis of the ESRD, RVO and other co — morbidity disorders

relied upon ICD — 9 codes which may lead to disease mis — classification’2.

According to the study conducted at Gutenberg, there was a risk of association
of smoking in 21.1 % of men and 18.2 % of women with RVO. There was a risk of
association of 9.3 % men and 5.5 % women with RVO. The deficiencies in this study
include cases of RVO that could have been missed on fundus photographs, especially

in cases of reperfusion in non — ischemic RVO. A selection bias might have been
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present, as persons with severe RVOs might not be willing to participate in the study
since they are severely hampered by deteriorated visual acuity / blindness and / or neo

— vascularization®>.

SYSTEMIC RISK FACTORS ASSOCIATED WITH RVO:

Multiple studies have found that various systemic disorders such as type 2
DM, dys — lipidaemia and HTN, are strongly associated with the development of

RVOs’.

Studies have noted that 49 % of RVOs are associated with HTN, 21 % with

dys — lipidaemia, and 5 % with Type 2 DM*,

Peripheral artery disease elevated serum homo — cysteine, myocardial
infarction, deep venous thrombosis, pulmonary embolism, oral contraceptive use in

women, and other hyper — coagulable states are also associated with RVO!-,

In HTN patients, the risk of CRVO is higher by 66 %!. Patients with only DM
had minimal risk of CRVO whereas patients with all 3 components of metabolic
syndrome have a 56 % increased risk of developing CRVO!. Ischemic CRVO is

generally seen in Metabolic syndrome'.

RISK FACTORS FOR CRVO - OCULAR RISK FACTORS:

Open — angle glaucoma is one of the major ocular risk factors causing CRVO?.
Lowered ocular pressure is also associated with RVO, as this results in venous stasis,
it is a component of Virchow’s triad. High levels of type 1 plasminogen activator
inhibitor (PAI — 1) and hyper — homo — cysteinemia also appear to play a significant

role in the pathogenesis of this disease. Congenital thrombophilic diseases like factor
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V Leiden mutation, hyper — homo — cysteinemia, and anti — cardiolipin antibodies
increase the risk of RVO. Cigarette smoking also increases the risk of RVO. Systemic
inflammatory conditions like vasculitis and Behcet’s disease increase the risk.
Ophthalmic risk factors for RVO are ocular HTN and glaucoma, lower ocular
perfusion pressure, and congenital and acquired changes in retinal arteries. Important
thrombophilic disorders include, anti — phospholipid syndrome (APS), hyper — homo
— cysteinemia, resistance to activated protein C (factor V Leiden mutation), proteins C
and S deficiencies, deficiency of anti — thrombin, pro — thrombin gene mutation

(G20210A)8.

PATHOGENESIS
CENTRAL RETINAL VENOUS OCCLUSION:

The occlusion in the central retinal vein usually occurs due to a thrombus in
the central retinal vein. There is athero — sclerosis in the retinal artery which leads to
degenerative changes in the vessel wall which leads to endothelial damage and thus
thrombosis is caused. The site of thrombosis occurrence is usually posterior to the
lamina cribrosa. A major role is played by the proliferation of endothelial cells. Optic
nerve problems, structural changes in the lamina cribrosa, or degenerative changes in

vessels contribute to the thrombosis of the central retinal vein’.

The interplay of three systemic changes known as Virchow’s triad cause the

thrombosis®:

1. Hemodynamic changes (Stasis, Turbulence)
2. Endothelial injury

3. Hyper — coagulability state
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BRANCH RETINAL VENOUS OCCLUSION:

Figure 1: Branch Retinal Venous Occlusion

The incidence of BRVO is about 3 times more common than CRVOs?. One of
the important pathologies which cause the BRVO are the diseases that affect the
arterioles, an important finding in this disease is the retinal artery is rigid and

compressed, also the artery is arteriosclerotic.

The most common site of BRVO is at an A — V crossing (arterio — venous
crossing), at this site, the adventitial sheath is shared by both artery and vein. At A —

V crossing, the artery is usually anterior to the vein®*%.

Local inflammatory ocular diseases rarely could lead to secondary BRVO.

In diseases such as toxo — plasmosis, Behget’s syndrome, Eales’ disease, and

ocular sarcoidosis, the secondary BRVOs have been found. BRVOs are also seen in
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conditions such as macro — aneurysms, optic disc drusen, retinal capillary
haemangiomas, Coats’ disease, etc. The inflammatory condition should be evaluated
if the occlusion doesn’t lie at A — V crossing, in such cases, retino — choroiditis,

retinal vasculitis, should be suspected.

OCULAR MANIFESTATIONS

OCULAR MANIFESTATIONS OF CRVO:

SYMPTOMS:

1. The defective distant vision of sudden onset

2. Visual loss can be sudden or gradual, over days to weeks Visual loss ranges

from mild to severe

3. Photophobia

4. Painful blind eye — is a late manifestation after the patient develops NVG

without ever realizing that he / she had CRVO

5. Redness of eye

6. Can also be Asymptomatic
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Figure 2: Ischemic Central Retinal Venous Occlusion

SIGNS:

The relative afferent pupillary defect (RAPD) is very helpful in separating the
ischemic type from the non — ischemic type, during both the early and the late stages

of the disease. There is a positive RAPD in haemorrhagic retinopathy.

In CRVO, characteristic retinal changes seen are:

—

. In all 4 quadrants, the retinal veins are dilated and tortuous and dark
2. Intra —retinal haemorrhages

3. Macular oedema

4. Sub — retinal fluid

5. Cotton — wool spots

6. Intra — vitreal haemorrhage and rare sub — hyaloid haemorrhage

7. Disc oedema
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Signs of HTN retinopathy’ may also be associated. Macular oedema and
ischemic maculopathy are the commonest causes leading to visual loss in RVO. Intra
— retinal haemorrhages and hard exudates in the fovea have poor visual outcomes.
Combined retinal vein and artery occlusion, usually results in poor visual
prognosis!*!>. The severity of CRVO depends on areas of retinal non — perfusion,
fundus fluorescein angiography (FFA) is used to detect these. Minimally non —
perfused CRVOs have mild to moderate loss of vision. Severe loss of visual acuity is

seen in significantly non — perfused CRVOs.

DIFFERENT TYPES OF CRVO:

1. Ischemic CRVO

2. Non — ischemic CRVO

A Standard seven field fundus fluorescein angiography is used to diagnose
these conditions. Capillary non — perfusion areas more than 10 — disc areas in FFA are
ischemic CRVOs, these make — up about 20 % — 25 % of all the cases whereas
Capillary non — perfusion areas less than 10 — disc areas in FFA are non — ischemic

CRVOs, which make up the majority ranging from 75 % to 80 %.

There are many tests to differentiate between ischemic and non — ischemic

CRVO.

They include functional tests like an assessment of visual acuity, visual fields,
RAPD, ERG electro — retino — graphy can be done for diagnosis, other tests which are
morphological test include, ophthalmoscopy and fluorescein fundus angiography.

However, none of these tests have sensitivity and specificity 100 %. They can be done

in a series of tests to improve diagnostic accuracy. Functional tests are superior to the
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other morphological tests, which help in differentiating the ischemic and non —
ischemic CRVO. If there is uni — ocular CRVO, RAPD is most reliable. Combined
RAPD and ERG will diagnose 97 % of the cases, the next most reliable method is

perimetry, and lastly, its visual acuity.

The fluorescein angiography sometimes provides limited information on
retinal capillary non — perfusion (in at least one — third of the eyes during the early,
acute phase) or it may sometimes provide mis — leading information.

Ophthalmoscopic appearance is the least reliable’®.

One of the studies titled The Central Vein Occlusion Study (CVOS)*® found

that 34 % of non — ischemic CRVOs progressed to ischemic CRVO.

In 90 — DAY GLAUCOMA in ischemic CRVO, there is a higher rate of angle

37,38

and iris neo — vascularization which occur within 3 months of the onset of the

disease.

In ischemic CRVOs the rate of neo — vascular glaucoma® (NVG)
development ranges from 20 % — 63 %. However, the rate of NVG development in
non — ischemic CRVO is negligible!®. Optic nerve pallor and collateral vessels may
develop during the phase of resolution; however, the following macular changes may

occur:

1. Retinal pigmentary changes

2. ERM (epi — retinal membrane) formation
3. Sub — retinal fibrosis

4. Macular ischemia

5. Persistent macular oedema
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HEMI RETINAL VENOUS OCCLUSION:

1. Superior HRVO

2. Inferior HRVO

The central retinal vein enters with two trunks in the optic nerve in 20 % of the
population. They enter behind the lamina cribrosa, unite as a single trunk. In such
cases, if there is occlusion of one of the trunks within the optic nerve head, it leads to
the development of HRVO. The pathogenesis of HRVO is similar to CRVO. HRVOs
neo — vascularization and response to therapy are also similar to CRVO. In patients

younger than 50 years, papillophlebitis can occur®”.

BRANCH RETINAL VENOUS OCCLUSION:

Following are the different types of BRVO®:

1. Superotemporal BRVO — 52 %

2. Inferotemporal BRVO — 38 %

3. MTBRVO-1%

4. SN, INBRVO -9 %

Page 19



Review Of Literature

Figure 3: Supero — Temporal Branch Retinal Venous Occlusion

SYMPTOMS:
1. Sudden onset of defective vision which is painless
2. Visual field defects
3. The patient may be Asymptomatic

Oedema of the macula, ischemia, or neo — vascularization may lead to loss of

visual acuity. Sometimes, the patient is asymptomatic and is detected in the routine

eye examination

SIGNS:

1.

2.

Presence of flame — shaped haemorrhages

Conical shaped distribution of haemorrhages, the apex is at the site of
occlusion

Cotton wool spots'®

Veins are dilated and tortuous and dark

Haemorrhages may also be confluent

Sometimes there can sub — hyaloid haemorrhages or vitreal haemorrhages
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INFERO —- TEMPORAL BRVO:

Visual acuity may be from 20 / 20 (6 / 6) to CFCF. Asymptomatic BRVO can
be seen if the macula is not involved. BRVO of the nasal quadrant is very rare, as
most of these are not symptomatic, patients may not approach health care providers.
In 20 % of them, neo — vascularization of the retina can occur, the occurrence of
retinal neo — vascularization increases with increasing area of capillary non —

perfusion®’.

PHASE OF RESOLUTION:

1. Haemorrhages resolve and fundus may appear normal

2. Collateral vessels can develop

3. Another feature of CRVO is collateral vessels crossing the horizontal raphe

4. Sclerosis of the retinal vein may occur

5. ERM and epithelial changes of macular retinal pigment may occur

INVESTIGATIONS IN RVO:

Fundus Fluorescein angiography (FFA) is the most useful diagnostic
technique in RVO. In this technique, intravenous fluorescein dye is used for the
visualisation of blood flow. Another technique is Fundus Auto Fluorescence (FAF),
which is a non — invasive technique; in this retinal imaging method, the lipofuscin

density is detected in retinal pigment epithelium®.

FLUORESCEIN ANGIOGRAPHY works on the principle of a certain special

property of sodium fluorescein, the property being its ability of molecules to emit
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longer wavelength light when stimulated by shorter wavelength light. After
stimulation by short wavelength light, electrons get back to their base energy due to

the release of electro — magnetic waves which produce visible light*.

Figure 4: Filling Defect due to Capillary Non — Perfusion Areas

FFA of ST BRVO:

The absorption spectrum of the fluorescein dye is very narrow, with a peak at
490 nm (485 — 500 nm, blue visible spectrum). The fluorescence happens in the
spectrum of yellow — green at 530 nm wavelength and it is emitted back as a green
light. A green filter is used by the capturing device or camera which selectively saves
the fluorescent image on the film digitally. In a normal eye, the molecule of sodium
fluorescein crosses chorio — capillaries. Majority i.e., 80 % of the molecule circulates
through plasma proteins which are blood bound but they remain within the retinal and
larger choroidal vessels. This makes FA the perfect method for assessment of retinal

circulation, and the inner and outer blood — retinal barrier.
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Figure 5: FFA changes in Retinal Venous Occlusions

Figure 6: FFA of ST BRVO
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Wedge — shaped areas of hypo — fluorescence is seen in occlusive diseases.
Zones of hypo — fluorescence, secondary to focal choroidal non — perfusion are seen
in Systemic diseases, such as choroidopathy of lupus, malignant HTN, giant cell

arteritis*' .

FLUORESCEIN ANGIOGRAPHY IN CRVO:

Fluorescein angiography for CRVOs shows a delayed filling of the retinal
veins. It is an important test for the assessment of non — perfusion, and neo —
vascularization. In a study titled “The Central Vein Occlusion Study Group”, it was
found that a total of 35 % of ischemic and 10 % of non — ischemic CRVO was seen.
The worst prognostic factors are for patients with poor visual acuity at presentation or

more areas of non — perfusion®’.

Figure 7: Fluorescein Angiography For CRVO
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Hypo — fluorescence is seen on FFA in the case of ischemic CRVO, which is
due to either blockage by retinal haemorrhages or due to retinal capillary non —
perfusion. The macular region presents with extensive macular oedema in case of non
— ischemic CRVOs, FFA may stain along capillaries. Non — perfusion capillary areas
in non — ischemic CRVO is minimal or absent. Retinal changes almost return to

normal state after 6 months in non — ischemic CRVO cases.

OPTICAL COHERENCE TOMOGRAPHY (OCT)*:

OCT is a non — invasive imaging method, based on the principle of optical

reflectometry of light.

TIME DOMINANT OCT:

A scan is obtained, using a reference arm, in which various lengths are used.
False colours are used to construct an image, high reflectivity is represented by bright

colours. Limitations are slow accusation and limited resolution.

Figure 8: Macular Oedema as visualised in Oct
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SPECTRAL - DOMAIN OCT:

Here echo time is measured by spectrometer and charge — coupled device. A

single exposure is required and this has improved sensitivity and it is faster.

Figure 9: Macular Oedema on OCT
SWEPT - SOURCE OCT:

The advantages of this method are a high signal to noise detection technology;
bandwidths range from 20 — 200 kHz. Has improved speed and scan depths,

disadvantages include non — linearity and high sensitivity to movements**,
OCT - ANGIOGRAPHY:

Optical coherence tomography — angiography (OCTA) has emerged as a non -
invasive technique for imaging the micro — vasculature of the retina and the choroid.
OCTA technology uses laser light reflectance of the surface of moving red blood cells
to accurately depict vessels through different segmented areas of the eye, thus
eliminating the need for intra — vascular dyes. The OCT scan of a patient's retina
consists of multiple individual A — scans, which when compiled into a B — scan

provides cross — sectional structural information. With OCTA technology, the same
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tissue area is repeatedly imaged and differences are analysed between scans (over
time), thus allowing one to detect zones containing high flow rates (i.e., with marked
changes between scans) and zones with slower, or no flow at all, which will be similar
among scans. Light is emitted through either a spectral — domain OCT (SD — OCT),
with a wavelength of near 800 nm; or a swept — source OCT (SS — OCT), which utilizes
a longer wavelength, close to 1050 nm. Longer wavelengths have a deeper tissue
penetrance, but a slightly lower axial resolution. OCTA employs two methods for
motion detection: amplitude — decorrelation or phase variance. The former detects
differences in amplitude between two different OCT B — scans. Phase variance is
related to the emitted light wave properties, and the variation of phase when it
intercepts moving objects. To improve visualization and reduce background noise
from normal small eye movements, two averaging methods — split spectrum
amplitude decorrelation technique and volume averaging — were developed. These
OCTA algorithms produce an image (3 mm?to 12 mm? that is segmented, by
standard, into four zones: the superficial retinal plexus, the deep retinal plexus, the
outer retina and the chorio — capillaries. Applied to the optic disc, it includes its full

depth.

The OCTA findings on RVO are decreased foveal and para — foveal vascular
densities, areas of non — perfusion, engorged -capillaries, vascular tortuosity,
aneurysms, collateral vessels; there may be restricted field view and inability to show

leakage®.
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DIFFERENTIAL DIAGNOSES FOR CRVO INCLUDE:

1. Ocular ischemic syndrome

2. Diabetic retinopathy

3. Radiation retinopathy

4. Hyper — viscosity retinopathy

5. HTN retinopathy

The ocular ischemic syndrome often presents with:

1. Attenuated vessels rather than dilated and tortuous veins
2. Can have choroidal non — perfusion in addition to retinal non — perfusion
3. Retinal haemorrhages are more in the mid — periphery in comparison to the

posterior pole in CRVO

DM retinopathy has a positive history of DM. It is generally bilateral,
characterized by micro — aneurysms, dot — blot haemorrhages, flame — shaped

haemorrhages, and hard exudates.

Radiation retinopathy needs a history of radio — therapy, over the peri — orbital region.

HYPER - VISCOSITY SYNDROMES:

This bilateral disease occurs more usually in hyper — viscosity states like:

1. Waldenstrom’s macro — globulinemia

o

Polycythaemia Vera

3. Leukaemia and

N

. Multiple myeloma
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If a patient presents with a CRVO in the absence of clear risk factors or
presents with bilateral disease, the medical and laboratory explore the evidence of

DM, hyper — viscosity syndromes, or inflammatory disease***.

SYSTEMIC WORK - UP OF THE PATIENT:

e Complete history

e Physical examination

e BP

e CBC

e (Coagulation factors

e Fasting blood glucose, post — prandial blood glucose

e Lipid profile

e ESR

e C —reactive protein

e Serum homo — cysteine

e Serum protein electrophoresis

e Complement factors

e Protein C, Protein S

e Cardiac evaluation

OPHTHALMOLOGICAL WORK - UP OF THE PATIENT:

e Vision is assessed using Snellen’s chart and near vision charts respectively

e The anterior segment is examined using slit — lamp microscopy

e Pupils are examined using the slit — lamp as well as a handheld torchlight (an
evenly bright light source) in a dimly illuminated room to avoid constriction

caused by a brightly lit room; they are examined for their size, shape, position,
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colour, and symmetry initially and then, the right and left eye pupils are examined
individually for direct light reflex, consensual light reflex, near reflex and hence,

accordingly for a relative afferent pupillary defect (RAPD)

e Funduscopic assessment is done by indirect ophthalmoscope and 20 D lens OR 90

D lens on a slit — lamp microscope

e The intra — ocular pressure is measured using non — contact tonometer

TREATMENT OF CRVO:

CRVO doesn’t have any specific treatment. However, complications of

CRVO like macular oedema and neo — vascularization may be treatable.

TREATMENT OF NEO - VASCULAR GLAUCOMA:

Neo — vascular glaucoma (NVG) is the most serious complication of ischemic
CRVO. Abnormal neo — vascularization of the iris and angle is one of the prominent
feature*®. This is one of the important conditions leading to a painful blind eye. In a
study titled “A randomized clinical trial of early PRP for ischemic central venous
occlusion”, it was found that in CVOs prophylactic PRP was effective in preventing
the development of NVI or NVA in patients with ischemic CRVO*’. Management of
ischemic CRVO includes frequent follow — up and prompt PRP in case of
development of NVI to reduce the risk of coherence topographical function 3. It is
essential to identify NVI at the pupillary border, also it's important to examine the un
— dilated pupil. Gonioscopy has to be done regularly because NVA can occur without
NVI. Drugs such as bevacizumab which are Intravitreal anti — vascular endothelial

growth factor (VEGF) now have become a useful adjunctive therapy that helps to
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quickly reduce or eliminate neo — vascularization from the anterior segment in

CRVO*. However, VEGF use is limited by the half — life of the drug.

TREATMENT OF MACULAR OEDEMA:

In almost all patients with ischemic CRVO and some patients with non —
ischemic CRVO, there is Cystoid macular oedema (CME) and resulting dysfunction
of the macula®®. Generally macular grid photo — coagulation is not employed for the
treatment of CME in CRVO. Intra — vitreal triamcinolone®!, is commonly used off —

label to treat CME associated with CRVO.

The Standard Care Versus Corticosteroid for Retinal Venous Occlusion
(SCORE )>?*3, The study concluded significant improvements in visual acuity in both

treatment groups compared to the observation group.

Studies have proven the efficacy of anti — VEGF agents including
bevacizumab®*>® which is used off — label, and both ranibizumab>® and

aflibercep’’*%.

The GALILEO study showed 60.2 % of patients treated with aflibercept
monthly for 6 months gained 15 or more letters as compared to 20.1 % in the same

group®’.

Finally, the NEWTON study demonstrated that patients previously treated
with bevacizumab and ranibizumab experienced longer oedema — free intervals on

aflibercept (62 days on aflibercept vs 39 days on bevacizumab / ranibizumab )®!.
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RANIBIZUMAB:

Ranibizumab is the most commonly used anti — VEGF agent. It is the antigen
— binding Fragment (Fab) of a mono — clonal humanized anti — body. It inhibits active

forms of VEGF — A%,

BEVACIZUMAB:

It is a mono — clonal anti — body (Humanised), mechanism of action is by

inhibition of biologically active forms of VEGF — A.

CLINICAL COURSE WITH OUTCOME:

Visual recovery and the prognosis are dependent on sub — type of CRVO. The
extent of recovery can be assumed from the visual acuity during the initial
presentation. Complete recovery may be seen in non — ischemic CRVO; however, this
may occur in less than 10 % of cases®>. In CVOS, for eyes with presenting visual
acuity of 20 / 40 or more, 65 % maintained this range of visual acuity, whereas, for
eyes with presenting visual acuity of less than 20 / 200, 80 % had visual acuity
remaining this poor at the end of the study. With newer treatment modalities
(particularly anti — VEGF agents), the natural course of CRVO is being arrested, and
better visual acuity outcomes are now compared to the era of the CVOS, as evidenced
by the SCORE and CRUISE studies. In the era of the CVOS study, recommended
follow — up examination intervals depending on the presenting visual acuity and
degree of ischemia®>*’. With the advent of anti — VEGF therapy, most patients with
CRVO are followed monthly, at least initially, while undergoing monitoring and

treatment for CME®3%4,
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TREATMENT OF BRVO:

The Branch Vein Occlusion Study (BVOS) analysed the effect of laser photo —
coagulation on neo — vascularization, vitreous haemorrhage, and macular oedema in
BRVO®. Peripheral sectoral scatter laser photo — coagulation reduced the rate of
development of both neo — vascularization and vitreous haemorrhage®. It was found
that no advantage in treatment before neo — vascularization occurred, even if
extensive capillary non — perfusion existed. If the laser is applied to all non — perfused
BRVOs, a large percentage of patients shall be treated unnecessarily. When a
peripheral laser is indicated, FFA can help guide laser treatment by defining areas of
peripheral capillary non — perfusion. A scattered pattern of laser is performed in the
affected sector. In BVOS, patients who had 20 / 40 (6 / 12) or worse vision and
macular oedema on FFA were treated with focal laser in a grid pattern over the area of
leakage. Treated patients had reduced macular oedema and improved visual acuity

compared to untreated controls®7°,

The SCORE study for BRVO concluded no improvement in visual acuity
outcomes with intravitreal triamcinolone compared to standard grid macular laser

treatment for macular edema’’.

The (BRAVO) clinical trial found improvement of visual acuity between the
0.3 mg group and 0.5 mg group in the monthly ranibizumab groups compared with
the sham group at 6 months’?. The use of grid laser in BRVO patients has contributed

to better stability by decreasing the VEGF load”.
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GUIDELINES FOR TREATMENT OF BRVO AND NEO -

VASCULARIZATION:

e FFA to be done after clearing of retinal haemorrhages

e Patients to be followed up at 4 — month period if there are more than five —
disc diameter of non — perfusion present

e Using Argon laser PRP, if neo — vascularization develops in areas involving

the retinal sector

The VIBRANT study compared treatment with monthly aflibercept vs grid
laser for BRVO — related CME. BCVA was improved by 17.0 letters in the aflibercept
group vs 6.9 letters in the grid laser group’”.

The RELATE trial evaluated the benefit of grid laser’”.
COURSE AND OUTCOME:

About one — third of the patients with BRVO had a better vision 20 / 40 to 6 /
12 with no treatment. Although 2 / 3™ had macular oedema and ischemia or
haemorrhage which resulted in poor visual acuity. Laser treatment improved macular
oedema and vision®®’®, With the advent of anti — VEGF therapy, treatment is often
initiated earlier, and visual acuity outcomes are potentially more, compared with
treatment with focal laser alone.

POOR VISUAL PROGNOSTIC FACTORS"’:

—

. Elderly patients
2. Male sex
3. Poor visual acuity

4. Increased number of pre — disposing risk factors
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MATERIALS AND METHODS

SOURCE OF DATA:

Subjects attending the Vitreo — Retinal OPD of the Ophthalmology department
who are newly diagnosed with BRVO or CRVO or HRVO at KLES DR.
PRABHAKAR KORE HOSPITAL AND MEDICAL RESEARCH CENTRE,

BELAGAVI
METHOD OF COLLECTION OF DATA

STUDY DESIGN: A One Year Case — Control; prospective, comparative, non —

interventional observation study.

DURATION: 1* January 2020 — 31% March 2021

TOTAL SAMPLE SIZE: 31

FORMULA USED T O CALCULATES SAMPLE SIZE:

n= Zpmy (5::—2:1_;)'!
d'..

where z, 1s linked with the level of significance and zg is linked with the power
of the test. For 5 % level of the significance z, = 1.96 and zg = 0.84 for 80 % power of

the test.
% of HTN = pl = 70.4 % (cases)
% of HTN = p2 = 35.3 % (controls)

D=pl-p2=351%
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Using the above values, the sample size was calculated to be 31 in cases and
31 in controls. The values considered above are taken from a multi — centric study

conducted at five large clinical centres®®,
SELECTION CRITERIA
INCLUSION CRITERIA:

1. Patients of either gender
2. Newly diagnosed case of either BRVO or CRVO or HRVO

3. Age between 40 to 70 years

EXCLUSION CRITERIA:
1. Previously known cases of RVO
2. Patients with pathological myopia (moderate to severe myopia
accompanied by a posterior staphyloma), vaso — proliferative retinopathy,
and intermediate or posterior intraocular inflammatory disease

3. Patients with coagulopathy disorders

METHODOLOGY:

In the present study a total of 62 eyes were considered, out of these 31 eyes
were of cases who had CRVO, BRVO, or HRVO, patients consenting for the
participation in the study and satisfying the inclusion criteria will be taken as cases.
Demographic data of the cases and controls will be taken using a pre — designed
Performa. The study will be done in the Ophthalmology OPD — 17, KLES DR.
PRABHAKAR KORE HOSPITAL AND RESEARCH CENTRE, BELAGAVI,

KARNATAKA. Assessment of patients will be done concerning medical history,
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visual acuity, refractive history, and examination of anterior and posterior chambers.
Patients will be asked about their previous history regarding HTN, DM, any episode
of stroke, ischemic heart disease which will include a history of any previous stenting
or CABG, a chronic kidney disease which includes whether the patient was on
dialysis or any renal treatment, glaucoma and smoking; and investigations will be
conducted accordingly; to ascertain the association of the above systemic conditions

1n cases.

Controls will be the patients who will be visiting the outpatient department of
the hospital for ophthalmological complaints or regular or executive check — up or
follow — up. Controls will be selected from those patients who do not satisfy the
inclusion criteria as mentioned above, they will be selected from the same clinic and

will be age and sex — matched.

They will also be asked about their previous history regarding HTN, DM, any
episode of stroke, ischemic heart disease which will include a history of any previous
stenting or CABG, a chronic kidney disease which will include whether the person
was on dialysis or any renal treatment, glaucoma and smoking; and then the same
investigations will be conducted for controls as well to ascertain the association of the

systemic conditions in controls.

DATA COLLECTION:

Informed consent will be taken from both the cases and controls after
explaining the procedure of the study in their language. Informed consent will be
obtained from all the patients after a detailed explanation of the procedures and

processes involved. If the patient is unable to read, the consent form will be explained

Page 37



Methodology

to the patient in his / her vernacular language. Socio — demographic information of the
cases and controls will be taken. Patients will be examined in the ophthalmology

OPD.

CLINICAL EXAMINATION:

A thorough clinical examination will be done and findings will be noted.
Detailed history and examination of the patients will be undertaken. Other relevant
past histories will be noted, history of smoking and alcohol intake, medication history

will be taken.

Assessment of pre — existing co — morbidities in the patient, if any will be
enquired by a history of HTN, DM, cancer, chronic kidney disease, and chronic liver

disease.

OPHTHALMOLOGICAL EXAMINATION:

Vision: The near and distance vision of the cases and controls was assessed

using near vision charts and Snellen’s charts respectively

Anterior segment was examined using slit — lamp microscope

Pupils were examined using the slit — lamp as well as a handheld torchlight (an
evenly bright light source) in a dimly illuminated room to avoid constriction caused
by a brightly lit room; they were examined for their size, shape, position, colour, and
symmetry initially and then, the right and left eye pupils were examined individually
for direct light reflex, consensual light reflex, near reflex and hence, accordingly for a

relative afferent pupillary defect (RAPD)
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Funduscopy was done by indirect ophthalmoscope and 20 D lens or slit — lamp

microscope and 90 D lens

Tonometry: The IOP was assessed using NCT. If the IOP was found to be
high then, examination of the angle, ONH, and visual field tests was conducted in
cases not known to be glaucoma patients; if it is a known case of glaucoma previous

records were verified and type of glaucoma ascertained

PROCEDURE:

Blood samples were taken under strict aseptic precautions following universal

safety precautions.

MEASUREMENT OF BLOOD PRESSURE:

According to Joint national committee guidelines, high BP is defined as
readings of > 130 mm of Hg for systolic blood pressure (SBP) measurement, or
readings of > 80 mm of Hg For the diastolic blood pressure (DBP) measurement; the
BP of each patient was thus taken based on AHA recommended protocol. The blood
pressure was taken while the patient was seated and relaxed. The history of HTN was

elicited and noted’®.

BLOOD GLUCOSE MEASUREMENT:

According to ADA, the following values were used for the classification of

DM”°:
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FASTING BLOOD GLUCOSE LEVELS:

Result Fasting Plasma Glucose (FPG)
Normal less than 100 mg / dl
Pre — Diabetes 100 mg / dl to 125 mg / dl
Diabetes 126 mg / dl or higher

FOR POST — PRANDIAL BLOOD SUGAR:

Result Post Prandial — Blood Sugar
Normal less than 140 mg / dl
Pre — Diabetes 140 mg / dl to 199 mg / dl
Diabetes 200 mg / dl or higher
FOR HbA1C:
Result HbA1C
Normal Less than 5.7 %
Pre — Diabetes 57%-6.4%
Diabetes 6.5 % or Higher

SERUM CREATININE AND UREA#

CREATININE: Normal creatinine levels were considered to be 0.9 to 1.3 mg / dl in

men and 0.6 to 1.1 mg / dl in women
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UREA: Normal blood urea level was considered to be 6 to 24 mg / dl (2.1 to 8.5

mmol /1)

MEASUREMENTS

HEIGHT: Height was measured with tape to the nearest centimetre. Subjects were
requested to stand upright without footwears with their back against the wall, heels

together and eyes directed forward

WEIGHT: Weight was measured with a traditional spring balance that was kept on a
firm horizontal surface. The scale was checked and calibrated with “known” weights
before going for data collection. Participants were asked to wear light clothing and

weight was recorded to the nearest 0.5 kg

BODY MASS INDEX (BMI): BMI was calculated using the formula:

Weight (kg) / Height (m?) and classified as follows:

CLASSIFICATION OF BMI3!:

Under — Weight <18.50
Normal 18.50 —24.99
Over — Weight 25.00 —29.99

Obese >30.00
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HABITS

SMOKING TOBACCO: The subjects were questioned regarding their smoking
habits like beedis, cigarettes. The information included frequency, duration of
consumption, and also, whether they quit the habit or not. For analysis, the study
subjects were grouped as follows depending upon their tobacco consumption:
CURRENT SMOKER: A person who smoked more than 100 cigarettes in his life
time and is currently smoking every day or some — day at the time of study
FORMER SMOKER: A person who smoked more than 100 cigarettes in his life
time and who had quit and did not smoke for the past year

NEVER SMOKER: A person who never smoked at all or smoked less than 100

cigarettes in his entire life time

SMOKE - LESS TOBACCO: The subjects were questioned regarding their smoke
— less tobacco use habits like chewing tobacco, snuff inhalation, guthkha, paan with
tobacco, etc. The information included frequency, duration of consumption, and also
whether they quit the habit or not. For analysis, the study subjects were grouped as

follows depending upon their tobacco consumption:

CURRENT USER: A person who used more than 100 smoke — less tobaccos in his

life time and is currently using it every — day or some — day at the time of study

FORMER USER: A person who had used more than 100 smoke — less tobaccos in

his life time and who had quit and did not use for the past year

NEVER USER: A person who never used smoke — less tobaccos at all or used less

than 100 ones in his life time 3
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ALCOHOL CONSUMPTION: The subjects were questioned regarding the habit of
consuming alcohol like beer, whisky, rum, etc. the information included are

frequency, duration, quantity, and also if they had quit the habit or not
CURRENT USER: A person who is presently consuming alcohol

FORMER USER: A person who used to consume alcohol before one year and is

abstaining from it at present
NEVER USER: A person who has never consumed alcohol in any form in his life
SERUM CHOLESTEROL?:

Total cholesterol levels less than 200 milligrams per decilitre (mg / dL) were
considered desirable for adults. 200 — 239 mg / dL was considered borderline high
and a reading of 240 mg / dL and above was considered high. LDL cholesterol levels

of more than 100 mg / dL were considered high. A fasting sample was taken.
STATISTICAL ANALYSIS:

The prevalence of each risk factor in cases of RVO and among controls will be
calculated as percentages and their CI will be estimated. The proportion of each risk
factor among cases of RVO will be compared with its proportion among controls by
Chi — square test. p — value of less than 0.05 will be considered significant, Mean and
Std deviation will be calculated. Students t — test will be used to compare continuous
quantitative variables. Data will be presented using suitable tables and graphs.

Percentages, ratios, and rates will be calculated for categorical data.
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Table 1: Age Distribution of the Study Subjects

RESULT

Results

Cases Controls
Age group | Frequency | Percentage Frequency Percentage
40 -50 3 9.6 % 3 9.6 %
51 -60 9 29 % 9 29 %
61-70 19 61.4 % 19 61.4 %
Total 31 100 % 31 100 %

Graph 1: Age Distribution of the Study Subjects
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Table 2: Mean Age between the Cases and the Controls

Cases Mean = STD Controls Mean +
T value | P value
DEV STD DEV
MEAN AGE 59.93 + 8.11 56.24 + 11.62 1.056 0.295

UNPAIRED t — TEST WAS USED TO COMPARE THE MEANS AND

STANDARD DEVIATION, p -

STATISTICALLY SIGNIFICANT

VALUE < 0.05 IS CONSIDERED AS

Graph 2: Mean Age between the Cases and the Controls

70

60

50

40

30

20

10

59.93

56.24

MEAN AGE

u CASES mCONTROLS

Page 45




Results

Table 3: Gender — Wise Distribution of The Study Subjects

Gender Frequency Percentage
Male 36 58 %

Female 26 42 %
Total 62 100 %

Graph 3: Gender — Wise Distribution of The Study Subjects
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Table 4: Gender — Wise Distribution of The Study Subjects

Cases Controls
Gender Frequency Percentage Frequency | Percentage
Male 18 58 % 18 58 %
Female 13 42 % 13 42 %
Total 31 100 % 31 100 %

Graph 4: Gender — Wise Distribution of The Study Subjects
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Table 5: Laterality of the Eye Affected in The Study Subjects

LEFT RIGHT P VALUE
N % N %
Cases 13 42 % 18 58 %
0.304
Controls 15 48 % 16 52 %
Total 28 34

CHI — SQUARE TEST WAS USED AND p — VALUE < 0.05 WAS CONSIDERED

STATISTICALLY SIGNIFICANT

Graph 5: Laterality of the Eye Affected in the Study Subjects
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Table 6: Presence of Co — Morbidities in Cases VS Controls

Cases Controls
Co - Morbidities Frequency | Percentage | Frequency | Percentage

HTN 23 74 % 11 35.4 %

DM 21 61.2 % 12 38.7 %

History Of Heart Disease 4 13 % 2 7 %
Obesity 22 71 % 10 32.2 %
Glaucoma 6 19.3 % 0 0
Hyper — Lipidaemia 16 51.6 % 6 19.3 %

Graph 6: Presence of Co — Morbidities in Cases VS Controls
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Table 7: Type of Glaucoma in the Study Subjects

Cases Controls
Frequency | Percentage | Frequency | Percentage
Primary open angle

6 100 % 0 0

glaucoma

Primary angle closure

0 0 0 0

glaucoma
Total 6 100 % 0 0

Graph 7: Type of Glaucoma in the Study Subjects
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Table 8: Habits of Cases VS Control in The Study Subjects

Chi P
Cases Controls
Square | Value
Habits Frequency | Percentage | Frequency | Percentage
Smoking 19 61.3 % 8 25.8 %
Non-
12 38.7 % 23 74.2 % 7.939 | 0.002**
smoking
Total 31 100 % 31 100 %

CHI — SQUARE TEST WAS USED, p — VALUE < 0.05 WAS CONSIDERED

STATISTICALLY SIGNIFICANT

Graph 8: Showing Habits in Cases VS Control in The Study Subjects
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Table 9: Types of CVO In the Study Population in Cases and Controls

Cases
Frequency Percentage
ISCHEMIC CRVO 5 16.5 %
NON - ISCHEMIC CRVO 4 13.5 %
SUPERIOR HRVO 1 3%
INFERIOR HRVO 4 13.5 %
ST BRVO 8 26.2 %
IT BRVO 5 16.5 %
MT BRVO 3 10.8 %
31 100 %

Graph 9: Types of CVO In Cases VS Control in The Study Subjects
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Table 10: Comparison of Mean Values of Investigations in Cases and Controls

Mean + Std Dev | Mean + Std Dev | t—value | p — value
Cases Controls
SYSTOLIC BP IN 138.48 £ 14.51 122.47 £ 10.66 4.95 <0.001**
mm Hg
DIASTOLIC BP IN 89.44 + 10.54 78.94 £11.45 3.77 0.003*
mm Hg
HbAlc 7.95+1.22 6.14 +0.69 7.74 <0.001*
SERUM 1.02+0.24 0.96 +0.02 1.38 0.170
CREATININE
BLOOD UREA 18.45+3.45 16.74 + 4.58 1.66 0.102
BODY MASS INDEX 28.45 +4.66 2248 +3.14 5.91 0.0001*
INTRA - OCULAR 22.5+4.6 17.55+3.58 4.77 0.001*
PRESSURE
CHOLESTEROL 243.41 +35.11 210.14 + 30.44 3.98 0.001*

UNPAIRED t — TEST WAS USED TO COMPARE THE MEAN AND STD

DEVIATION, p — VALUE <0.05 IS CONSIDERED AS STATISTICALLY

SIGNIFICANT
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Graph 10: Comparison of Mean Systolic Bp among Cases and Controls
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Graph 12: Comparison of Mean Hbalc amongst the Cases and Controls
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Graph 14: Comparison of Mean Blood Urea Levels amongst the Cases and

Controls
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Graph 16: Comparison of Mean IOP amongst the Cases and Controls
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DISCUSSION

In the present study majority of the patients belonged to the age group of 61 —
70, i.e., 19, 61.4 %, further 9 patients i.e., 29 % of the study subjects belonged to the
age group of 51 — 60 years and 9.6 % of patients belonged to the age group of 40 — 50
years, which is similar to the study by Roger at al* which stated that RVO is more
prevalent (58%) among above 65 — year — old patients. In the present study, 58 % i.e.,
18 patients in each group were males and 42 %, i.e., 13 patients in each group were
females, which opposes the study by Roger et al* which states that females were 25 %

less likely to have RVO.

In the present study 42 % i.e., 13 patients’ left eyes were affected in cases and
58 %, i.e., 18 patients’ right eyes were affected in cases. In controls, 48 % i.e., 15
patients’ left eyes were affected, right eyes were affected in 16 patients i.e., 52 % of
the patients in the control group. In our study, no significance was noted in the
laterality of the affected eye. There was no significant age and sex — wise distribution

noted.

In the present study, overall, the cases had more co — morbidities, 23 (74 %) of
the study participants in cases were HTN, followed by 22 (71 %) patients who were
obese, followed by 21 (61.2 %) of patients who were DM, 6 (19.3 %) of the study
subjects of cases were having glaucoma, 16 (51.6 %) of study subjects in cases were
having hyper — lipidaemia, 4 (13 %) of study subjects were having a history of heart
disease. The controls had a lower number of co — morbidities, where 11 (35.4 %) of
the participants were HTN, 12 (38.7 %), had DM, 10 (32.2 %) had obesity, and only 2

(7 %) of the patients in the control group had a history of heart disease. No patient in
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the control group had glaucoma, 6 (19.3 %) of the patients had hyper — lipidaemia. A
similar result was found by a study by Mohamed et al”® which stated that 48 % of

RVO is connected to HTN.

HYPERTENSION

In the present study the mean systolic BP was 138.48 £ 14.51 in cases and
122.47 + 10.66 in controls, this was statistically significant with a t — test value of

4.95 and p — value of 0.001.

The mean diastolic BP in the cases was 89.44 + 10.54, whereas the mean
systolic BP in the controls was 78.94 + 11.45, this mean difference was statistically

significant with a t — value of 3.77 and a p — value of 0.003.

In the study by Shrestha R K, 54 % of the patients had HTN followed by DM

which was 8 %, BRAVO’S prevalence was twice that of CRVO!2,

In the study by Bum Joo Choo et al, HTN was seen in 17.3 % in CRVO and

BRVO it was 15.2 %, which was followed by BRVO'3.

In another study by Suthasinee Sinawat et al, who studied systemic ab —
normalities association with RVO, the researchers found that HTN was seen in 27.55

% of patients'.

A Korean study by Jin Y B et al found that heart diseases and HTN were

significantly associated with BRVO and DM was more common in CRVO®’.

In another study by Robert D Sperduto et al, the results showed that systemic

HTN and history of DM were associated with an increased risk of HRVO!.
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According to a study done in National Eye Institute, Bethesda, an increased

risk of CRVO was found in people with systemic HTN!7.

In a meta — analysis by Paul R A et al who considered 2,916 cases and
controls of about 28,646; a total of 21 studies were included, which found that HTN

(OR 3.5) and hyper — lipidaemia (OR 2.5) had a significant association with RVO?!.

In another study by F Martinez et al, the general population and those patients
with RVO were compared, the researchers found that the prevalence of HTN was
significantly higher in the RVO population, also the proportion of un — diagnosed

HTN was more in RVO group?®.

A study by Calugaru D concluded that risk factors for the occurrence of
CRVO are to a certain extent similar to those of cardio — vascular diseases (e.g.,
arterio — sclerosis, arterial systemic HTN, DM, dys — lipidaemia). Hyper — homo —
cysteinemia is an essential risk factor for arterio — sclerosis intervening also directly
in the local mechanism of causing venous and arterial occlusions. Ocular HTN and

glaucoma are risk factors significantly associated with the pathogenesis of CRVO3.

In another study which was done in the general Japanese population was titled

“The Hisayama study®’

, which studied the prevalence and systemic risk factors for
RVO after age and sex adjusting. the authors found that RVO had a significant
association with HTN and haematocrit values. HTN and high / normal BP were
associated with RVO. Other important factors which were associated with RVO were

higher diastolic BP, hyper — lipidaemia, higher BMI; higher diastolic BP was an

independent significant risk factor®.
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DIABETES MELLITUS

In our study, 61.2 % of the patients were DM, which was almost twice the
number noted in another study®® where 38 % had type 2 DM, in contrast to this;
another study by Mohamed et al®’ concluded that only 5 % of RVO cases had been

associated with DM.

In the present study, the mean HbAlc in the cases was 7.95 + 1.22, whereas
the mean HbAlc in the controls was 6.14 + 0.69, this mean difference was

statistically significant with the t — value of 7.74 and p — value of 0.001.

According to a study by J G Santigo et al, a total of 19,648 patients (13,571
DM; 6,077 non — DM) were reviewed. The authors found that CRVO prevalence in
DM and non — DM were 0.5 % and 0.4 % respectively. PRP and disc neo —

vascularisation was commonly seen in these patients'®,

Yun Wang et al conducted a meta — analysis with 1,48,654 cases and
23,768,820 controls, 37 publications data were pooled and analysed. It was concluded
that there is a significant association between risk of RVO and DM and HTN with an
odds ratio of 1.68, sub — group analysis showed that DM association with CRVO was
statistically significant!®. In a study by Mirko Di Capua et al, DM was significantly

more frequent in patients than in controls®.

In a study by M L Shahsuvaryan et al, DM was associated with an increased
risk for CRVO'?. Shrestha R K et al studied the association of systemic diseases with
RVO. The study was done in 100 patients, in these patients with CRVO and BRVO,
DM was seen in 84 % of the patients, and DM was significantly associated with

CVO!2. In the study by Bum Joo Choo et al, 1,511 BRVO patients and 417 CRVO
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patients were studied, DM was the most commonly associated disease. CRVO group's

prevalence of DM and CKD was higher than the BRVO group'>.

Suthasinee Sinawat et al studied systemic ab — normalities associated with
RVO and they found that DM was seen in 16.33 % of patients'* In another study by
Robert D Sperduto et al, the results showed that systemic HTN and history of DM
were associated with increased risk of HRVO. The risk of CRVO increased with a

history of DM!6.

In a study by R L Funderburk et al, the authors evaluated a series of patients
with RVO to determine whether DM patients with RVO developed retinal neo —
vascularization more frequently than non — DM. Retinal neo — vascularization

occurred in 68.8 % of DM after CRVO compared with 27.8 % of non — DM®®,

GLAUCOMA

In the present study, a total of 6 patients were suffering from glaucoma, of
which 6 (100 %) were suffering from POAG. In another similar study’*, 6 patients (12
%) out of 50 had open angle glaucoma, in contrast, another study®* concluded that
glaucoma is the most common ocular risk factor associated with RVO. Among the
patients with glaucoma, 16 % had good visual outcomes and 84 % had a poor visual
outcome. Among the patients without glaucoma, 52 % had vision improvement and

48 % had worsening of vision.

In a study by Davis R et al, it was found that among glaucoma patients who
were separated from the remainder of the population, there was a marked difference in

the incidence rate of RVO in the same period (1.85 and 17.3 per 1000 respectively)®-
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Discussion

In another meta — analytical study by Xue Yin et al, it was found that
glaucoma is a significant risk factor for RVO. It was indicated that OAG (POAG /
COAQG) could increase the incidence of RVO, particularly for CRVO. Meanwhile,

there was less association between PACG and RVO, especially for BRVO®.

In a study by S S Hayreh et al, it was found that the prevalence of glaucoma /
OHT was found to be significantly (P < 0.0001) higher in patients with CRVO and
HRVO than in the general population. There was no significant difference in the
proportion of patients with glaucoma / OHT among the various types of CRVO /
HRVO (P = 0.156). 48 % of all patients had lower IOP (> 2 mm Hg) in the CRVO /

HRVO eye than in the fellow (un — involved) eye at their initial evaluation’.

In another prospective study by Hirota A et al, done in 433 glaucoma patients,
18 (4.2 %) subsequently presented with RVO, 9 had CRVO and 9 exhibited BRVO. 7
of 87 (8.1 %) patients with PACG exhibited RVO, showing the highest incidence
among glaucoma types. The incidence of RVO detected by the general OPD clinic

was 0.59 % during the same period’’.

In the present study, 19 (61.3 %) of the study subjects in cases were smokers
and 12 (38.7 %) were non — smokers, whereas in the control group only 8 (25.8 %)
study subjects were smokers and 23 (74.2 %) were non — smokers. The association
was statistically significant with chi — square value of 7.939 and p — value of 0.002. In
another study’, 12 patients (50 %) out of 24 males were smokers, which is similar to
the study conducted by Klein et al® which concluded that smoking as a risk factor,
increases the development of RVO by 3 times. Among the smokers, 42 % had good

visual outcomes and 58 % had poor visual outcome®.
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Discussion

In a study by Sherpa D done in 50 patients, 19 (38 %) were CRVO and 31 (62
%) were BRVO. Out of 50 patients of RVO, 12 patients had glaucoma. 1 of the
patients had POAG and 1 had PACG. The authors concluded that association of
glaucoma as a risk factor for RVO, also the authors opined that evaluation of RVO in

glaucoma patients would play an important role in prevention complications®?.

In the present study, ischemic CRVO was seen in 5 (16.5 %) of the cases, non
— ischemic CRVO was seen in 4 (13.5 %) of the cases, superior HRVO was seen in
only 1 (3 %) of the cases, inferior HRVO was seen in 4 (13.5 %) of the patients. ST
BRVO was seen in maximum number with 8 (26.2 %) patients, IT BRVO was seen in

5 (16.5 %) patients and MT BRVO was seen in 3 (10.8 %) of the cases.

In a study by Ponto et al, it was found that out of 92 patients with RVO, 46 (50

%) had CRVO, 31 (33.7 %) had BRVO, and 15 (16.3 %) had HRVO®*.

The mean IOP in the cases was 22.5 + 4.6, whereas the mean IOP in the
controls was 17.55 + 3.58, this mean difference was statistically significant with a t —

value of 4.77 and p — value of 0.001.

In a study by J Frucht et al, where the IOP of 59 patients with RVO was
studied. CRVO was diagnosed in 24 patients and BRVO was diagnosed in the rest.
The IOP of sex and age — matched group of controls was also studied for comparison.
The IOPs in the CRVO group were significantly different from those of the matched
controls (p < 0.001), this was in agreement with our study. Further in the same study,
a statistically significant difference of a lesser degree (p < 0.05) was also found in a
comparison of the IOP of the BRVO group with those of their sex and age — matched

group of controls®.
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Discussion

S S Hayreh et al found that the prevalence of higher IOP was found to be significantly

(P <0.0001) higher in patients with CRVO and HRVO?’.

According to the study conducted by The Eye Disease Case — Control Study
Group at The University of Illinois, Chicago®. Higher levels of IOP were

significantly associated with BRVO.

SERUM CREATININE

The mean serum creatinine in the cases was 1.02 + 0.24, whereas the mean
creatinine in the controls was 6.14 £ 0.69, this mean difference was statistically not
significant with a t — value of 1.38 and p — value of 0.170. The mean blood urea in the
cases was 18.45 + 3.45, whereas the mean blood urea in the controls was 16.74 +
4.58, this mean difference was statistically not significant with a t — value of 1.66 and
p — value of 0.102. The normal serum creatinine levels for adult men are 0.74 to 1.35
mg / dL (65.4 to 119.3 micromoles / L) and for adult women it ranged from 0.59 to

1.04 mg / dL.

In one of the studies by R Klien et al, it was found that the 15 — year
cumulative incidence of BRVOs was higher in persons who had higher serum

creatinine, this was unlike our study results®’.

In another study by Bum Joo Cho et al, in patients of CRVO, blood urea and
serum creatinine were significantly elevated (P = 0.002). In the Blue Mountains Eye
Study, the serum creatinine level was not associated with the development of RVO in

a 10 — year follow — up period, which was in agreement with our study'.
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Discussion

In another study by Steven Martin et al, a thorough multiple linear regression
analysis revealed significant relationships between homo — cysteine levels and the

presence of RVO (p = 0.0002) and serum creatinine (p = 0.001)°.

BODY MASS INDEX

In the present study, the mean BMI in the cases was 28.45 + 4.66, whereas the
mean BMI in the controls was 22.48 + 3.14, this mean difference was statistically

significant with a t — value of 5.91 and p — value of 0.0001.

In a study by Lam H D, it was found that an increased risk of BRVO was
found in patients with a history of systemic HTN, hyper — lipidaemia, and increased

BMI”.

In another study by Suguda C et al, the authors concluded that factors
predicting the incidence of RVO included obesity with an odds ratio of 2.16. In
another study by Yu Yen Chen et al, concluded that RVO patients were observed to

have obesity”®.

Yu Yen et al demonstrated that obesity is one of the major risk factors of

RVO”,

CHOLESTEROL / HYPER - LIPIDEMIA

The mean cholesterol levels in the cases were 243.41 + 35.11, whereas the
mean cholesterol levels in the controls were 210.14 + 30.44, this mean difference was

statistically significant with a t — value of 3.98 and p — value of 0.001.
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Discussion

Multiple studies have studied the risk factors evaluation HTN®® (76 %) was
found to be the most common risk factor associated with RVO, these findings
correlated with the Beaver Dam eye study® which suggest that after controlling for
age, the incidence of BRVO was associated with HTN, serum lipids, BMI, WBC
count, alcohol consumption, aspirin use, glaucoma, IOP, ocular HTN.

The mean values of various investigations of the patients in cases and control
groups were compared using unpaired student t — test, invariably the mean values
were higher in cases, out of 8 variables, 6 were also statistically significant. The
following table compares different risk factors:

Table 11: Comparison of Various Studies

~N « <5} N Z
T | S| 22| 25| & =5 | 58| ¢ 2 g
= o & = > O s = 3 &= = = @
Z | 2<% | Bz — £ FE = £ S
Psrflff;‘;t 31 | 5993 | 9/22 | 74% | 612% | 156% | 193% | 613% | 71 %
Tony
Y;i"‘n‘;‘ 805 | - - | 83.6% | 198% | 29.8% | 124% | 192% | 11.1%
Chen et al
Mirko Di
Capuaet | 117 ; 62/48 | 792% | 29.2% ; ; 26% | 83.3%
al
Shrestha o o
RIC ot a1 | 100 ; 34/66 | 54 % 8 % ; ; ; ;
S‘“;V;*l‘t $1 100 3%%* 70/30 | 55.1% | 22% 59% - - ;
Karolina
Kazmierc | 23 ; ; 818% | 61% | 21.7% ; (4.3 %) ;
Zak et al
Suthasine
e Sinawat | 98 68/30 | 2755% | 1633% | 7% ; 15 ;
et al
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Conclusion

CONCLUSION

The elderly age group, age greater than 60 years, are more prone to retinal

venous occlusion diseases. Males were more affected by RVOs in the present study.

Cases had a greater number of co — morbidities as compared to controls.
Primary open angle glaucoma was the most common type of glaucoma associated

with RVOs and there was a significant correlation between smoking and RVOs.

BRVOs are more common than CRVOs. ST BRVO was the most common

type of RVO. Ischemic CRVO was more common than non — ischemic CRVO.

In these cases, the systolic Blood Pressure and diastolic Blood Pressure were
higher, which was significant statistically. In cases, the HbAlc levels were higher,
which was significant statistically. Serum creatinine and blood urea levels were
slightly higher in cases but this was not significant statistically. BMI, IOP, and

cholesterol levels were higher in cases, and this was statistically significant.
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Summary

SUMMARY

In the present study majority of the patients belonged to the age group of 61 —
70, i.e., 19, 61.4 %, further 9 patients i.e., 29 % of the study subjects belonged
to the age group of 51 — 60 years and 9.6 % of the patients belonged to the age
group of 40 — 50 years

In the present study, 58 % i.e., 18 patients in each group were males and 42 %,
i.e., 13 patients in each group were females

In the present study 42 % i.e., 13 patients’ left eyes were affected and 58 %,
i.e., 18 patients’ right eyes were affected in cases

In controls, 48 % i.e., 15 patients’ left eyes were affected, right eyes were
affected in 16 patients i.e., 52 % of the patients. In our study, no significance
was noted in the laterality of the affected eye. There was no significant age
and sex — wise distribution noted

In the present study, overall, the cases had more co — morbidities, 23 (74 %) of
the study participants in cases had HTN, followed by 22 (71 %) patients who
were obese, followed by 21 (61.2 %) of patients who had DM

6 (19.3 %) of the study subjects of cases were having glaucoma, 16 (51.6 %)
of the study subjects in cases were having hyper — lipidaemia, 4 (13 %) of
study subjects were having a history of heart disease

The controls had a lower number of co — morbidities where 11 (35.4 %) of the
participants had HTN, 12 (38.7 %) had DM, 10 (32.2 %) had obesity, only 2
(7%) of the patients in the control group had a history of heart disease. No
patient in the control group had glaucoma, 6 (19.3 %) of the patients had hyper

— lipidaemia
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Summary

In the present study, 19 (61.3 %) of the study subjects in cases were smokers
and 12 (38.7 %) were non — smokers, whereas in the control group only 8
(25.8 %) study subjects were smokers and 23 (74.2 %) were non — smokers.
The association was statistically significant with chi — square value of 7.939
and p — value of 0.002

In the present study, ischemic CRVO was seen in 5 (16.5 %) of the cases, non
— ischemic CRVO was seen in 4 (13.5 %) of the cases, superior HRVO was
seen in only 1 (3 %) of the cases, inferior HRVO was seen in 4 (13.5 %) of the
patients. ST BRVO was seen in maximum number with 8 (26.2 %) patients, IT
BRVO was seen in 5 (16.5 %) patients and MT BRVO was seen in 4 (10.8 %)
of the cases

The mean systolic BP in the cases was 138.48 £ 14.51, whereas the mean
systolic BP in the controls was 122.47 + 10.66, this difference in mean was
statistically significant with a t — value of 4.95 and p — value of < 0.001

The mean diastolic BP in the cases was 89.44 + 10.54, whereas the mean
diastolic BP in the controls was 78.94 + 11.45, this difference in mean was
statistically significant with a t — value of 3.77 and p — value of 0.003

The mean HbAlc in the cases was 7.95 + 1.22, whereas the mean HbAlc
value in the controls was 6.14 + 0.69, this difference in mean was statistically
significant with a t — value of 7.74 and p — value of 0.001

The mean serum creatinine levels in the cases were 1.02 + 0.24, whereas the
mean creatinine levels in the controls were 6.14 £+ 0.69, this difference in the
mean was statistically not significant with a t — value of 1.38 and p — value of

0.170

Page 70



Summary

The mean blood urea in the cases was 18.45 + 3.45, whereas the mean blood
urea in the controls was 16.74 + 4.58, this difference in mean was statistically
not significant with a t — value of 1.66 and p — value of 0.102

The mean BMI in the cases was 28.45 + 4.66, whereas the mean BMI in the
controls was 22.48 + 3.14, this difference in mean was statistically significant

with a t — value of 5.91 and p — value of 0.0001
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ANNEXURE IT — INFORMED CONSENT

STUDY ID NO:

TITLE OF THE STUDY: “4 CASE - CONTROL STUDY OF RETINAL VENOUS

OCCLUSION IN RESPECT TO PREVALENCE OF COMMON RISK FACTORS AT
KLES DR PRABHAKAR KORE HOSPITAL AND MEDICAL RESEARCH CENTRE,

BELAGAVI”

PRINCIPLE INVESTIGATOR: Dr Archit Sudhir Gupta

GUIDE: Dr Arvind Laxman Tenagi

INTRODUCTION AND PURPOSE: This study is designed to determine the age and

sex — specific risk factors for all phenotypes of RVOs as well as their determinants in a

study in KLES Dr Prabhakar Kore Hospital and Medical Research Centre, Belagavi.

PROCEDURE: I request you to kindly participate in the study titled “4 CASE -

CONTROL STUDY OF RETINAL VENOUS OCCLUSION IN RESPECT TO
PREVALENCE OF COMMON RISK FACTORS AT KLES DR PRABHAKAR KORE
HOSPITAL AND MEDICAL RESEARCH CENTRE, BELAGAVI”. 1f you agree to
participate in the study, please provide the details about the study. We will do a detailed
history and examination and investigations to find out the association of common risk

factors to RVOs.

BENEFITS: The knowledge about the association of conditions such as hypertension,
diabetes mellitus, stroke, ischemic heart disease, chronic kidney disease, glaucoma,
body mass index, lipid profile and smoking with RVOs can be very helpful in making

the people at risk and the general population aware about the occurrences and

Page 88



Annexures

complications of RVOs beforehand to seek appropriate medical attention at the earliest

and prevent any untoward incident.

RISKS: No proven side effects.

ALTERNATIVES: If the patient is not willing to take part in the study, his / her

treatment or any other further investigations the patient wants to undergo, in future, in

KLE will not be affected by his / her decision.

VOLUNTARY PARTICIPATION / WITHDRAWAL: Taking part in this study is

voluntary. I may choose not to take part in this study, or if I decide to take part, I can
later change my mind and withdraw from the study. My decision will not change the
present or future health care or other services that I receive. The study doctor or the
sponsor may stop my participation in this study. I will tell of any important new
findings that may change my willingness to continue to take part. If I choose not to take

part in the study. I will receive the standard treatment for patients with my condition.

COMPENSATION: If I become injured as a result of taking part in this study,

treatment will be offered to me. No reimbursement, compensation or free medical care

is given.

CONFIDENTIALITY: All information collected about me during the study will be

kept confidential to the extent permitted by the law. The code numbers will identify me
in this research record. Information from this study may be published but my identity

will be confidential in any publication.

CONSENT TO PARTICIPATE IN RESEARCH STUDY: I voluntarily agree to

take part in this study by signing on the line below. I may withdraw at any time. I am
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not giving up any of my legal rights by signing this form. My signature below indicated
that I have read this entire consent form or it has been read to me, and has been
explained to me in my vernacular language and had all my questions answered. I will
be given a copy of this consent form. Signature / Left Thumbprint of the Participant or

legally authorized representative.

Participant’s Name:

Signature / Left Thumb impression:

Name of the legally authorized representative:

Signature / Left Thumb impression:

Witness’s Name:

Signature / Left Thumb impression:

Investigators Name and Signature:

Date and Place:

In this research record, information from this study may be published but my

identity will be confidential in any publication.
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QUESTIONS:

If any enquiries in the future or case of research — related injury illness, you may

contact the following people:

1. PRINCIPLE INVESTIGATOR: DR ARCHIT SUDHIR GUPTA, Post —
Graduate student, Department of Ophthalmology, Jawaharlal Nehru Medical
College, Belagavi. Ph: 9881977551.

2. GUIDE: DR ARVIND LAXMAN TENAGI msss, ms, rGo Professor and Head,
Department of Ophthalmology, Jawaharlal Nehru Medical College, KAHER,
Belagavi. Ph: 9844009667.

3. CO — GUIDE: DR VIVEK B WANI wmsss, ms, FrRcsea Consultant, Vitreo —

Retinal Department, KLES Dr PKH and MRC, Belagavi. Ph: 9449563506.

For any further queries, you may contact:

4. DR ROOPA BELLAD wmsss, pcH, Mp Professor, Department of Paediatrics,
Chairman of JNMC Institutional Ethics Committee on Human Subjects

Research, Jawaharlal Nehru Medical College, Belagavi.
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ANNEXURE III - PROFORMA

pate: || |/ 1 L1 | |

PATIENT’S / CONTROL’S NAME:

AGE: Years

SEX: I:I (1-Male; 2-Female)

SL.No: [ ]

ADDRESS:| | | | | | | | | | | [ [ [ [ ] |

CONTACT NUMBER: | | | | | | | | | | |
opNumBer: [ [ [ [ [ [ [ |
PNUMBER: [T [ [ T [ [ [ |

DATE OF EXAMINATION: | | | / | | |/ | | | | |

IS THE PATIENT / CONTROL ELIGIBLE FOR THE STUDY? (1-YES; 2-NO) I:I
HAS INFORMED CONSENT BEEN GIVEN? (1-YES; 2-NO) I:I

GUIDE’S NAME: DR ARVIND LAXMAN TENAGI
GUIDE’S SIGNATURE:

CO - GUIDE’S NAME: DR VIVEK B WANI
CO-GUIDE’S SIGNATURE:

CHIEF COMPLAINTS OF THE CASE:

DIMINUTION OF VISION: RE
Duration: Days / Months / Years
LE
Duration: Days / Months / Years
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HISTORY OF PRESENT ILLNESS:
1. DIMINUTION OF VISION

PAST HISTORY:
TRAUMA TO THE EYE:
OCULAR SURGERY:

Type of Surgery:

Duration; |:|:| Months / Years

HYPERTENSION:

Duration: |:|:| Months / Years

1 — Gradual; 2 — Sudden I:I
1 — Progressive; 2 — Static I:I

1 — Present; 2 — Absent I:I
1 — Present; 2 — Absent |:|

1 — Present; 2 — Absent I:I

Medications:

DIABETES: 1 — Type 1; 2 — Type 2; 3 — None [ ]

Duration; |:|:| Months / Years

Medications:

History of Stroke:

History of Ischemic Heart Disease:
History of Chronic Kidney Disease:
Glaucoma Treatment: RE ~ LE

1-Yes;2—-No

I -Yes;2—-No I:I

1- Yes; 2- No I:I
[ ]

Smoking / Tobacco Addiction: 1 — Present; 2 — Absent |:|

If Yes, No. of Years:
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OCULAR EXAMINATION:
1) Visual Acuity:

RIGHT EYE

LEFT EYE

DISTANT

PINHOLE

NEAR

AIDED

2. Adnexa
(1 —Normal; 2 — Abnormal)

3. Sclera
(1 — Normal; 2 — Congested)

4. Conjunctiva
(1 — Normal; 2 — Conjunctival Congestion; 3 — Ciliary

Congestion; 4 — Chemosis)

5. Cornea

(1 — Normal; 2 — Opacity; 3 — Vascularization)

6. Anterior chamber

(1 - Normal Depth; 2 — Shallow; 3 — Deep)

7. Iris
(1 — Normal, Color & Pattern; 2 — Abnormal)

8. Pupil

Size: in mm

Shape: 1 — Round & Regular; 2 — Abnormal

Reaction: Direct (1 — Present, 2 — Absent)
Indirect (1 — Present, 2 — Absent)
Near Reflex (1 — Present, 2 — Absent)

9. Lens
Clarity: 1 — Clear ,2 — Opaque
Cataract - (1), PCIOL - (2)

IOP:
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FUNDUS RIGHT EYE LEFT EYE

GLOW

MEDIA

DISC

CUP: DISC RATIO

BLOOD VESSELS

BACKGROUND

MACULA

Body Weight: Kgs
Height: m

Body Mass Index:

Blood pressure: mm of Hg
Random blood sugar: mg/dl
HbAlc levels:

Hyper — lipidaemia / Hyper — cholesterolaemia:

ECG: Done / Not Done
Lipid Profile: Done / Not Done
Renal Profile: Done / Not Done
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ANNEXURE IV — MASTER CHART (CASES)

TOYdLSHTOHD WNYIIS

245
237

244

250

205

206

224

SH ww FINSSTAd YVINO0 VILNI

26.8

24

27.4 | 258
22

21.9 | 260

18.6 | 230

19

2904 | 244

30.2 | 205
21.5

XHANI SSVIN AdOod

30
33.5

31.5

33

VHdN aoo1d

18 | 26.4 | 22.5

20

20 | 27.6 | 23.4 | 266
19 | 294 | 28.6 | 270

15 | 24.1
16 | 22.3

18 | 26.6 | 28.1
18 | 28.5

19 | 27.4 | 27.4 | 258

18 | 28.6
18 | 23.5

ANINILVEID WIS

1.2| 20 | 24.5

1.1

1.2 22
09 | 24
14| 21

0.8

0.8

0.6

0.8

0.8

1.2
1.5
1.2

1.1

OIVAH

6.6

8.4
7.3

10.4

7.8

7.4
7.6
9.2
7.5

8.4
8.6

9.1

5.1

8.4
9.4

SH ww 4g OI'T0LSVIA

88
74
76
96
84
86
78

90
88
84
76
96
88
86
84

SH ww 49 OI'TOLSAS

138

124

126
148

152

154

130

132

144
145
128

130

128

136

128

L=0A¥d9d LN ‘9 =0A¥d
LI ‘S =O0AN¥d LS ‘v = OAYH JOIIAINI
‘€ = OAYH JOIAdNS T=0A¥D
OINAHOSI NON ‘1 = OA¥D DINAHDSI

DONIYIONS
=1 ‘ONIMIONS NON = 0 ‘SLIGVH

HINSOTO
HTONV AIVIARId = T ‘ATONV NddO
AMVIATAd = 1 'VINOONVTO 40 ddAL

SHA =1 ‘ON =0 ‘VINAAdVdI TIddAH

SHA =1 ‘ON =0 ‘VINODNVTD

SHA =1 ‘ON =0 ‘ALISHLO

SHA =1 ‘ON =0 ‘dSvdsId LIVdH

SHA =1 ‘ON =0 ‘SNLITTdN SA1LA9VId

SHA =1 ‘ON = 0 ‘NOISNALIAdAH

L497="T 1LHOIY
=¥ ‘q410d4dV dAd 40 ALI'TVIALVT

R
R

R

HHANAD

M
M
M
F
M
M
M

F
F
F

M
M
M
M
M

SAdVHA Ur 40V

41

55
61

64

68

46

54

58

HHIINNN O / dI

5912383
5944737
5956218
5954105

5977379 | 67

1032494 | 42

1309056 | 65
6123257

1063565

5982346

1057780 | 66
6106233

5986120 | 69

YHIINNN TVIIAS

1
2
3
4
5
6
7
8
9

10 | 6152702 | 69

11

12
13

14 | 6027680 | 68

15

Page 96



Annexures

16 | 1060387 | 54 | M R 1 0 0 0 0 0 0 0 5 134 | 88 | 8.1 | 1.6 | 20 |29.4 | 22.4 | 265
17 | 6115846 | 54 | M R 1 1 0 1 0 1 0 0 6 136 | 84 8 1 |21 ]264]| 20 |245
18 | 5935914 | 70 | F L 0 0 0 0 1 0 1 1 7 124 | 86 7 10921 |225| 30 | 237
19 | 6115846 | 69 | F L 1 1 0 1 0 1 0 0 5 126 | 84 | 85 | 1.4 | 18 | 212 | 26 | 244
20 | 6116177 | 52 | F R 0 0 0 0 0 1 0 0 6 158 94 | 84 | 06| 17 | 204 | 19 | 258
21 | 6033776 | 66 | F R 0 0 0 0 0 0 0 1 2 148 |1 96 | 7.5 | 1.2 16 | 31.5 | 19 | 205
22 | 6035289 | 64 | M R 1 1 0 1 0 1 0 0 5 146 | 96 8 |08 18 |33.6| 164 | 209
23 | 1035607 | 51 | M L 0 0 0 1 0 1 0 0 7 128 | 84 | 7.2 | 0.7 | 17 | 304 | 19 | 220
24 |1 1056516 | 63 | F L 1 1 1 1 0 1 0 1 5 134 | 88 | 7.6 | 1.4 | 16 | 30.6 | 18.6 | 226
25 11039283 | 67 | F L 1 1 0 1 0 1 0 0 2 144 | 86 | 6.5 | 0.8 | 18 | 30.4 | 17.5 | 230
26 | 1045112 | 53 | F R 0 0 0 0 0 0 0 1 5 142 1 100 | 7.4 | 0.7 | 17 | 32.1 | 27 | 300
27 | 1046013 | 64 | M R 1 1 0 1 0 1 0 0 5 146 | 84 | 79 | 09| 20 | 30.4 | 31.6 | 250
28 | 5899998 | 61 | M L 1 1 0 1 0 0 0 1 2 144 | 110 | 6.5 | 1.2 | 21 | 31.7 | 27.4 | 290
29 | 1051327 | 54 | F R 1 1 0 1 0 1 0 1 5 146 | 106 | 79 | 09| 22 | 30.6 | 19 | 305
30 | 1045109 | 62 | M R 1 1 0 1 0 0 0 1 7 136 | 104 | 74 | 09| 25 | 314 | 26 | 280
31 | 1047315 | 61 | F R 1 1 0 1 0 1 0 0 5 144 |1 108 | 7.4 | 0.8 | 20 | 30.4 | 19.4 | 294
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16 | 974820 | 54 | M R 0 0 0 0 0 0 0 1 0 1241 76 | 6 |07 ] 16 | 21 16 | 265
17 | 952964 | 54 | M R 1 1 0 1 0 0 0 0 0 1241 74 | 8 |09 18| 26 | 10 | 245
18 | 977793 | 61 | F L 0 0 0 0 0 0 1 1 0 1241 78 | 6 |09 18 | 23 | 21 | 237
19 | 1029198 | 61 | F L 1 1 0 1 0 1 0 0 0 126 | 84 | 64|07 18 | 21 16 | 274
20 | 1008233 | 52 | F R 0 0 0 0 0 1 0 0 0 126 | 64 |84 06| 17 | 20 | 19 | 258
21 | 1003711 | 70 | F R 0 0 0 0 0 0 0 1 0 1441 98 | 6510916 | 22| 19 | 205
22 1 982972 | 64 | M R 0 0 0 0 0 0 0 0 0 130 96 | 8 |08 16 | 23 | 16.4 | 209
23 | 951626 | 51 | M L 0 0 0 0 0 0 0 0 0 128 1 84 | 62|07 | 17|20 | 19 | 220
24 11029208 | 63 | F L 1 1 0 0 0 0 0 1 0 118 | 88 | 6.6 | 1.2 |22 | 21 | 18.6 | 226
25 11028924 | 62 | F L 0 0 0 1 0 0 0 0 0 120 | 86 | 6.5 0.8 | 18 | 20 | 17.5 | 200
26 | 1028923 | 57 | F R 0 0 0 0 0 0 0 1 0 110 | 68 | 64|07 | 15|22 | 17 | 240
27 11027121 | 60 | M R 1 1 0 0 0 1 0 0 0 120 | 84 | 6909 | 19 | 20 | 20.5 | 165
28 | 1027328 | 61 | M L 1 1 0 0 0 0 0 1 0 126 | 76 | 65|12 16 | 22 | 174 | 150
29 | 1017481 | 51 | F R 1 1 0 0 0 1 0 0 0 124 1 72 16909 | 16 | 21 19 | 204
30 | 1017222 | 62 | M R 1 1 0 0 0 0 0 0 0 124 1 72 16409 10 | 21 16 | 280
31 | 1017171 | 61 | F R 1 1 0 1 0 1 0 0 0 1121 70 |64 |08 | 15| 29 | 194 | 200
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