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Purpose: We conducted this study to determine the pattern and prevalence of retinal vein occlusion (RVO) in Bhutan to inform
national health policy as no data has been compiled previously.

Methods: A retrospective cross-sectional survey was conducted over 3 years, including all new RVO cases. For patients with bilateral
RVO, one eye was chosen randomly. Demographic, clinical, and diagnostic details, including optical coherence tomography,
fluorescein angiography, and fundus photography, were collected.

Results: Of 141 RVO new patients included, aged 50.5 + 20.2 years, there were more males (62.4%) than females (37.6%)
significantly (p = 0.031), and 59.6% of total patients were from an urban setting. Farmers were the most affected group (44,
31.2%), followed by housewives (34, 24.1%), and the working group (33, 23.4%). Blurry vision (64, 45.5%), sudden loss of vision
(17, 12.1%), including unsatisfactory cataract surgery (8, 5.7%) were common presenting complaints. Systemic hypertension (HT) (36,
25.5%), and diabetes mellitus (DM) (17, 12.1%), were associated systemic diseases. The prevalence of RVO was 4.8% (141/2913 all
new retinal patients over the survey). Branch RVO (BRVO) was the most common type (77, 54.6%), followed by central RVO
(CRVO) 56, (39.7%), and hemi-central RVO (HCRVO) (8, 5.7%). Superotemporal BRVO was the most common subtype (30, 39%)
followed by inferotempoal (19, 24.7%). Best correct visual acuity (BCVA) was worse than 6/60 in 38 eyes (25.5%). BCVA was not
significantly different between BRVO and CRVO eyes. Intraocular pressure was significantly lower in HCRVO eyes (p = 0.015)
compared to BRVO and CRVO eyes.

Conclusion: In Bhutan, 8.5% of RVO patients were bilateral. HT was associated significantly as a risk factor. Incidental findings of
RVO during routine eye check-up and evaluating for unsatisfactory cataract surgery were common. Therefore, Bhutan needs to control
noncommunicable diseases such as diabetes and HT to reduce RVO, and RVO-related blindness and complications.
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Introduction

Retinal vascular diseases are the major causes of visual impairment and loss of central vision.! Among these, retinal vein
occlusion (RVO) is one of the most common causes of acquired retinal vascular abnormality and is the second leading
cause of retinal vascular blindness after diabetic retinopathy (DR).? It is an obstruction of the retinal venous system by
a thrombus or an embolism. It progresses by two major discase mechanisms: first, alteration to the inner blood-retinal
barrier with resultant increased vascular permeability and oedema; and second, vessel closure with resultant ischaemia
leading to the development of abnormal neovascularisation. Major risk factors for RVO include arterial hypertension,
atherosclerosis, diabetes mellitus (DM), an increased body mass index, and cardiovascular disease.” Risk of RVO was
decreased by high-density lipoprotein cholesterol and alcohol consumption.” RVO is divided into two main types: Central
RVO (CRVO) and branch RVO (BRVO). In CRVO, the main retinal vein is occluded behind the lamina cribrosa of the
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optic nerve and is typically caused by thrombosis. CRVO is further divided into two categories: non-ischaemic (perfused)
and ischaemic (nonperfused) types. BRVO is a blockage of one of the tributaries of the central retinal vein.* A two-
trunked central retinal vein may persist in the anterior part of the optic nerve as a congenital abnormality. One trunk may
get occluded to produce hemi-central RVO (HCRVO), which is pathogenically and clinically a distinct entity closely
related to CRVO, but not related to BRVO. CRVO occurs at the site where the CRV crosses the lamina cribrosa and is
almost always thrombo-embolic in origin.” It may involve the central, hemi-central or branch retinal vein resulting
CRVO, HCRVO, and BRVO, respectively. A population-based study reported an incidence of symptomatic RVO at
2.14 per 1000 among the population aged 40 years or more, with a significant increase with age.® The Beaver Dam Eye
Study reported an incidence of 0.6%, and additionally found the RVO was associated with hypertension, DM, pulse
pressure, ocular perfusion pressure, arteriovenous nicking, and focal arteriolar narrowing.” A population-based study in
Nepal reported an RVO prevalence of 2.95% in a population group of 65 to 95 years,® and RVO was the fourth most
common vitreoretinal (VR) disease presenting to a tertiary eye care centre.” In Bhutan, RVO was the fifth most common
VR disorder presenting to the national referral hospital,'® the second most common reason for retinal laser therapy'' as
well as intravitreal injections of anti-vascular endothelial growth factor (anti-VEGF).'?

The aim of the current study was to report on the pattern and prevalence of RVO in Bhutan. Since this is the first
study of this kind in the country, the results have impacts for policy making in Bhutan. The data from this study will
guide the development of national health programs to understand, screen and manage RVO in Bhutan. The information
will be useful to other developing countries in the region, and globally for planning and implementation of robust
blindness control measures.

Methods

The current article reports on the datasets of the national survey of VR diseases in Bhutan, which has generated several
publications.'®'"!3"17 Therefore, the description of methods section may overlap with these reports.

Study Design and Ethics
This was a retrospective cross-sectional observational study approved by the Research Ethics Board of Health (REBH)
(REBH/Approval/2016/083), Ministry of Health, Royal Government of Bhutan, Thimphu, Bhutan. This study adhered to
the principles of the Declaration of Helsinki. Informed consent was waived by REBH because this retrospective study
collected only de-identified data.

Setting

The Jigme Dorji Wangchuck (JDW) national referral hospital is the apex national referral and teaching hospital and the
only hospital with subspecialty eye-care services. Regular VR surgical and interventional services in the country are
provided only at the JDW national referral hospital. All such VR patients across the country are referred there for
management. Occasionally the VR surgeon visits Eastern Regional Referral Hospital (ERRH) in Mongar and Central
Regional Referral Hospital (CRRH) in Gelephu when the treatment is provided there. The sites for the current study
included mainly JDW national referral hospital, and ERRH and CRRH. The VR patients from the entire country are
referred to and managed in these three hospitals, mainly at the JDW national referral hospital, making this study the first
national survey on RVO in Bhutan. However, all referred patients might not have reported to the VR clinics due to
inconvenience in transport or referral services. To mitigate this bias, screening of RVO cases was conducted regularly in
association with the diabetes and hypertension clinics in district hospitals and peripheral health centres. All diagnosed
RVO cases were referred properly and transport facilities were provided to the patients and an attendant. The VR clinics
of the jurisdiction were informed about the referrals and contact details of the patients.

Participants
Inclusion criteria included new RVO patients, presenting to the VR sub-speciality clinic (VRSC) at the JDW national
referral hospital, and VR clinics in ERRH and CRRH, and within the study period (01 May 2013 until 30 April 2016).
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Exclusion criteria included RVO patients who presented for follow-up. The demographic characteristics of patients
represent the entire citizenry.

Clinical Examination
The clinical workup in the out-patient department (OPD) included taking detailed medical histories of presenting symptoms
and diseases, associated systemic diseases, and prior surgical or laser interventions done. Best corrected visual acuity (BCVA)
at presentation was measured using a Snellen chart and Tumbling E for illiterate patients. Intraocular pressure (IOP) was
measured by Goldmann applanation tonometry or an iCare tonometer. The anterior and posterior segments were examined
under slit-lamp biomicroscopy (BM 900, Haag-Streit, Switzerland) and 90D bio-microscopy. The funduscopic findings were
confirmed by binocular indirect ophthalmoscope (Model 125, Welch Allyn, USA). Macular and retinal nerve fibre (RNFL)
scans were measured using a Spectral Domain Optical Coherence Tomography (OCT) (Cirrus-HD 4000, Carl Zeiss
Germany). OCT was performed to note the severity of the macular oedema (MO) for documentation, to explain to the patients
and for prognostic evaluation following treatment. Fundus photographs were taken by a VISUCAM-524 (Carl Zeiss,
Germany) for similar reasons. Fundus fluorescein angiograms (FFA) and B-ultrasonogram scans were performed when
necessary (Sonomed Escalon, Model: VUPAD A/B, USA). FFA was done to differentiate between the ischaemic and non-
ischaemic type of RVO to decide the management approach. B-ultrasound was mainly performed among patients with media
opacity such as vitreous haemorrhage to rule out retinal detachment. Visual field tests (VFTs) were performed with Humphrey
Field Analyzer (HFA 3, Carl Zeiss, Germany), and Frequency Doubling Technology (FDT) perimetry (Carl Zeiss Meditec,
Dublin, California USA). When indicated, imaging diagnostics such as magnetic resonance imaging (MRI) scans were
performed to diagnose or rule out intracranial and orbital pathologies. The results of these imaging diagnostics were provided
by the qualified radiologists. Other tests included chest X-rays and Mantoux skin tests to rule out tuberculosis among RVO
cases with associated retinal vasculitis. Grading of hypertensive retinopathy has already been reported in an earlier
publication.'® Therefore, it is not described in detail in here.

The diagnosis of RVO was based on the clinical findings inferenced by the VR specialist from retinal photographs,
OCT reports, and the FFA patterns. For this study, the classification of RVO was mainly based on clinical findings and
the retinal photographs providing anatomical classification.

Data Collection and Management

For the current study, the patient registers maintained in the VRSC, and the patient files were reviewed for the data collection. The
data collected included demographic information such as age and gender, residential settings, BCVA, diagnostic tests performed,
and diagnoses. The collected data were entered into a password protected XLSX spreadsheet by a trained VR assistant with good
knowledge of VR diseases and different terminologies. This was counterchecked by the VR specialist (Rai BB).

Statistical Analysis

The data were analysed using MATLAB (2020b, The MathWorks, Natick, MA, USA). Comparisons of the expected and
observed frequencies used Chi-squared tests. Other comparisons used paired or unpaired t-tests as applicable. Our main
comparison was the relative prevalence of BRVO vs CRVO. We used G*Power (University of Kiel) to examine the
power to detect a difference from equal prevalence using a Chi-squared test. To obtain p = 0.05 at a power of 0.95
required a Non-centrality Parameter of 13. Preliminary examination of the data indicated a value >13.

Results

Demographic Characteristics

A total of 141 new patients with RVO presented during the study period. The mean age of presentation was 50.5 + 20.2 years.
Majority of them were males (88, 62.4%), and from urban setting (84, 59.6%). Compared to an expectation of 50% males their
rate was significantly higher (p=0.031, y°=6.13) (Chi-squared test). Farmers were the most affected group (44, 31.2%), followed
by housewives (34, 24.1%), and employees or the working group (33, 23.4%). Other demographic characteristics are shown in
Table 1.
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Table | Demographic Characteristics of Patients

Occupation N % Education n % Residence n %
Farmers 44 | 31.2 | Nil 76 | 53.9 | Rural 57 40.4
Housewives 34 | 24.1 | Primary 28 | 20.0 | Urban 84 59.6
Private/Corporate | 22 | 15.6 | Graduate 16 | 11.3 | Total 141 100
Students 17 | 12.1 | High school 16 [ 11.3

Govt. employees Il 7.8 | Postgraduate 2 14 | Gender n %
Clerical persons 7 4.9 | Intermediate 2 1.4 | Males 88 62.4
Retirees 6 4.3 | Nursery | 0.7 | Females 53 | 37.63
Total 141 | 100 141 | 100 | Total 141 100

Presenting Complaints
Blurry vision was the most common presenting complaints (64, 45.4%), followed by sudden loss of vision (17, 12.1%).
Other details are shown in Table 2.

Associated Systemic Diseases
Sixty-one patients did not have any associated systemic diseases. In the remaining 80 patients the associated systemic
diseases were found as shown in Table 3.

Prior Interventions

Before the presentation to the VRSC or VR clinics for consultation, 9 patients had received cataract operation with
intraocular lens implantations, 3 patients each had received retinal laser therapy, and retinal detachment surgery. Two
patients received primary corneal tear repair.

Visual Acuity

The number of eyes with BCVA worse than 6/60 was 38% or 25.5%, 19 persons bilaterally and so legally blind. The
number with 6/12 or better was 70% or 47.0%. The distributions of the number of eyes according to the level of BCVA is
depicted in Figure 1A. Figure 1B shows the probability of a given BCVA. These were only computed for BRVO and
CRVO because there were insufficient number of HCRVO eyes to reliably estimate the probabilities. The differences in
probabilities for BRVO and CRVO were not statistically significant.

Table 2 Presenting Complaints

Symptoms n, Patients | %, Patients
Blurry vision 64 45.4
Sudden loss of vision 17 12.1
Routine check-up 16 1.3
Referred for retinal check-up 12 8.5
Ocular trauma 12 8.5
Unsatisfactory cataract surgery 8 5.7
Headache 6 4.3
Ocular discomfort 2 1.4
Floaters 2 1.4
Flashes | 0.7
Ocular pain | 0.7
Total 141 100
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Table 3 Associated Systemic Diseases

Systemic Disease n, Patients | %, patients
No systemic disease 6l 433
Hypertension (HT) alone 36 255
Co-existent DM & HT 21 14.9
Diabetes mellitus (DM) alone 17 12.1
Marfan’s syndrome 2 1.4
Anaemia | 0.7
Chronic kidney disease | 0.7
Empty sella syndrome | 0.7
Lung carcinoma | 0.7
Total 141 100

Diagnostic Tests

Haematological tests for blood sugar, lipid profile and total blood counts were the most common diagnostic tests in 74
patients (52.5%), followed by OCT in 70 patients (49.6%), retinal photography in 26 patients (18.4%), fundus fluorescein
angiogram (FFA) in 23 patients (16.3%), ocular B-scan ultrasound in 18 patients (12.8%), refraction in 12 patients
(8.5%), magnetic resonance imaging in 8 patients (5.7%), visual field test in 7 patients (5.0%), X-ray skull in 3 patients
(2.1%), Mantoux skin test for tuberculosis in 2 patients (1.4%), X-ray chest in 2 patients (1.4%), and CT-scan in one
patient (0.7%). We compared the IOP in the BRVO and CRVO eyes. They were not significantly different at 14.3 +
2.06 mm Hg and 14.5 + 2.20 mm Hg, respectively (mean = SE, p = 0.243) (#-test). When the combined BRVO and
CRVO cases were compared with HCRVO, the latter had significantly lower IOP at 12.6 = 2.76 mm Hg (p = 0.015)
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Figure | Best corrected visual acuity in the eyes with retinal vein occlusion. (A) the number of eyes for each condition. (B) the probability of encountering a given BCVA
outcome for BRVO and CRVO.
Abbreviations: CF, Counting fingers; HM, Hand movement; NA, Not accessible; NPL, No perception of light; PL, Perception of light.
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(t-test). However, one eye with an IOP of 74 mm Hg with neovascular glaucoma secondary to HCRVO had been
excluded for this analysis, leaving only 7 cases.

Retinal Vein Occlusion: Types and Sub-Types

The prevalence of RVO among the patients presenting to the VR clinics was 4.8% (141 new RVO patients divided by 2913
all new retinal patients examined in the VR clinics over the study period). Here, we have classified the RVO according to the
morphological types. BRVO was the most common type of RVO affecting 77 patients (54.6%), followed by CRVO with 56
patients (39.7%), and hemi-central RVO with 8 patients (5.7%). Within the sub-group of BRVO cases, superotemporal
BRVO (ST BRVO) was the most common involving 30 eyes, followed by inferotemporal BRVO (IT BRVO) with 19 eyes,
and 3 eyes had inferonasal BRVO (IN BRVO). An example of ST BRVO is shown in Figure 2 and 3 shows an example of
CRVO. Other details are shown in Table 4. In 21 cases, the type of BRVO was not recorded.

Bilaterality of RVO

There were 12 cases of RVO occurring bilaterally: 6 of them had BRVO in both eyes, 3 of them had CRVO in one eye
and BRVO in the other, 2 of them had CRVO in both eyes and one patient had HCRVO in one eye and BRVO in the
other eye. In 10 of these patients HT was the associated systemic disease, while 2 of them did not have associated

systemic disease.

Figure 2 Superotemporal branch retinal vein occlusion with macular oedema in right eye. Left) Coloured Fundus photograph, Right) Corresponding Optical Coherence
Tomography image showing macular oedema.

Figure 3 Central Retinal Vein Occlusion with macular oedema in left eye. Top row) Coloured fundus photograph and corresponding Optical Coherence Tomography image
showing macular oedema. Bottom row) Red-free fundus photograph showing retinal haemorrhages more prominently.
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Table 4 Types and Sub-Types of Retinal Vein Occlusion

Types of RVO n, RVO Patients | %, RVO Patients | n, RVO Subtypes | %, RVO Subtypes

BRVO 77 54.6
Superotemporal (ST) 30 39
Inferotemporal (IT) 19 24.7
Inferonasal (IN) 3 39
Superonasal (SN) | 1.2
Macular | 1.2
IT+ST [ 1.2
IT+M | 1.2
Data not available 21 27.3

CRVO 56 39.7

HCRVO 8 5.7
Superior 5 62.5
Inferior 2 25
Data not available | 12.5

Total 141 100

Abbreviations: BRVO, branch retinal vein occlusion; CRVO, central retinal vein occlusion; HCRVO, hemi-central retinal vein
occlusion; RVO, retinal vein occlusion.

Ocular Co-Morbidities and Sequelae
Hypertensive retinopathy was found in 28 patients in the affected eyes, followed by age-related macular degeneration in
5 patients, non-proliferative diabetic retinopathy in 3 patients, and one patient each was found with optic atrophy, retinal
vasculitis, and vitreous degeneration. Other 102 patients did not have any associated ocular co-morbidity.

As sequelae to RVO, vitreous haemorrhage in the affected eyes was seen in 14 patients: 9 associated with BRVO and
5 with CRVO. Neovascular glaucoma was seen in 5 cases: 4 associated with CRVO and one case with HCRVO. Shunt
vessels were seen in 4 cases: 3 associated with CRVO and one with BRVO. NVD was diagnosed in 3 cases and NVE was
seen in 11 cases.

Management of RVO

General Management

Health education was an integral part of the management of RVO. The patients were advised to consult their general or
medical internist physician for controlling hypertension, DM, dyslipidaemia, and other associated systemic diseases.
Living a healthy lifestyle with dietary modification, avoiding alcohol consumption and tobacco use, and maintaining
physical activities were advised. Finally, the importance of medical adherence and proper follow-up was highlighted.

Retinal Laser Therapy

During the study period 91 patients of RVO received retinal laser therapy (RLT).'" This account might not be a one RLT
session per study patient here. The CRVO patients might have at least 2 RLT sessions. RVO was the second most
common indication for RLT in Bhutan, only next to the DR.

Anti-VEGF Injection
Intravitreal anti-VEGF injection was received by 132 patients of RVO over the study period.'? RVO was the second most
common indication for anti-VEGF injection in Bhutan, only next to the neovascular AMD.

Vitreoretinal Surgery
During the study period, 32 cases of vitreous haemorrhage received pars-plana vitrectomy (PPV), and 11 cases received
PPV with epiretinal membrane peeling.'* At least some of these patients must have been the cases of RVO.
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Discussion

Demographically, 23.4% of the affected patients were employees or from the working group and relatively younger mean
age of presentation. Bhutan is largely an agriculture-based country — agriculture, livestock and forest sectors provide
livelihood for about 57% of the total population.'® Farmers and housewives were the major groups affected in the study
by RVO, which is concerning for a country with a small population and a handful of workforces. Higher male
presentation in the study needs further exploration with a population-based study to find out if the RVO is truly more
prevalent among males, or females are not coming forward for medical consultation and treatment despite having the
disease. Similar higher male representation was reported by other studies on VR diseases in Bhutan.'®'"'*"!7 Studies
conducted in the region of Indian subcontinent on retinal diseases also report male predominance in Bangladesh,
India,”® Nepal,”*' and Pakistan,”? except Sri Lanka, where the female preponderance is reported.?=*

Incidental findings of RVO during routine eye check-up and evaluating for unsatisfactory cataract surgery were
common. This may be an indication of poor knowledge of the public on diseases and strongly suggests the need for
community screening programs and health advocacy to diagnose VR diseases early and prevent complications.

The current study, as well as previous studies, have shown a high prevalence of non-communicable diseases such as
diabetes, hypertension, and their co-existence.'”'” This is attributed to unhealthy Bhutanese diets high in salt and oil,
alcohol consumption, and tobacco use.”’

The current prevalence of RVO among patients presenting to the VR clinics in Bhutan at 4.8% is marginally lower
than that reported by a similar study in Nepal reported at 5.4%.° Similarly, in India the RVO prevalence was reported at
3.4%, 67.6% of them being BRVO.?® The prevalence reported among the general population worldwide is at 0.77%.%’
The Beaver Dam Eye Study reported the 5-year incidence and prevalence of RVO at 0.6%, prevalence of CRVO at
0.1%.” Bhaktapur Retina Study, a population-based study conducted in Nepal reported an overall population prevalence
of RVO at 2.95%, BRVO at 2.74%, and CRVO at 0.21%.® Similarly, a population-based Central India Eye and Medical
Study reported that the prevalence of overall RVO at 0.76%, BRVO at 0.66%, and CRVO at 0.11%.?® Bhutan is yet to
conduct a population-based study to quantify the prevalence of RVO among the general population. The current data will
serve as a baseline for the more aligned future and population-based studies which are very much needed to know the
actual prevalence of RVO among the Bhutanese population.

The pathology of BRVO is different from CRVO by being a mechanical obstruction — in 99% the BRVO occurs at the
arterio-venous crossings and the arterioles were located anterior to the vein at the obstruction sites.”” Among the BRVO
cases, ST BRVO was the most common type. This higher subtype of BRVO is explained by its mechanical origin
because ST retinal vessels travel the furthest and have more arterio-venous crossings.”’ This is also supported by the
topographical distributions of temporal retinal vessels as risk factors to the BRVO - the distribution of superior and
inferior temporal retinal arteries were closer to the foveal centre being at the highest risk of developing BRVO.*’

We found that HT was associated in 10 of the 12 cases of bilateral RVO. There are studies reporting HT as a known
risk factor for RVO.?"**? This may explain why most bilateral cases of RVO in our study had significant association with
HT. Grading of hypertensive retinopathy have been already reported in an earlier publication.'® Therefore, it was not
described in detail here.

The complications and sequelae of RVO are sight-threatening. The most common complications of RVO described are
macular oedema, retinal vascular sheathing, retinal neovascularisation, vitreous haemorrhage, and retinal detachment.*® In our
study, vitreous haemorrhage was the most common, seen both in BRVO and CRVO cases. The neovascular glaucoma was
seen only with the CRVO and HCRVO, and the shunt vessels more common with CRVO than BRVO. Although the IOP was
higher in CRVO compared to BRVO, it was not significantly higher. Raised IOP and therefore the development of neovascular
glaucoma is closely associated with the degree of ocular non-perfusion.®* In our study, the weak association perhaps arose
because we did not categorise the CRVO into ischaemin or non-ischaemic types. Our finding of lower IOP in HCRVO may
just be spurious findings. Numerous factors such as VEGF and cytokines are produced proportional to the area of the retinal
ischaemia causing macular oedema and neovascularisation and further complications.*

The mainstays in the management are directed at the consequences of the pathophysiology rather than re-establishing
normal venous circulation. Other two treatments are the steroids and the anti-VEGF.*® In the current study, retinal laser
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therapy was delivered for resorption of retinal swelling and bleeds,'" rather than for creating chorioretinal anastomoses.”’
Anti-VEGF injections were administered,'? and VR surgeries were performed to relieve complications of RVO such as
vitreous haemorrhage, fibrovascular bands, tractional retinal detachment, and epiretinal membranes.'* There was a high
percentage of RVO patients receiving RLT in the study because this study was conducted right after the establishment of
VR unit and RLT facility in Bhutan. There were several RVO patients waiting for the RLT in the country. They were
referred ex-country to India or Nepal for treatment but refused to go due to language barrier.

Co-existing diabetes and hypertension, and even hypercholesterolemia, are common in Bhutan.>® All these are attributed
risk factors for RVO.*® Therefore, Bhutan needs to take strong step in controlling and treating non-communicable diseases
such as diabetes, hypertension, dyslipidaemia and obesity. There should be restrictions on the alcohol consumption, salt intake,
and tobacco use because studies have unhealthy diets among the Bhutanese population.”®

Opverall, the first national survey on VR disease reported that 51.9% of participants did not attend modern education, and
a majority of them presented only after 15 days of symptom onset.'” This is also supported by the fact that half of AMD cases
were in late stage and one-third of neovascular AMD had disciform scars,' high prevalence of diabetic macular oedema and
proliferative diabetic retinopathy,'” total optic atrophy from several causes,'® in their first presentation. Thus, effective
community screening, flawless referral systems and health education to public are keys to successful patient management
in Bhutan as the public has poor knowledge of diseases, treatment options and prognosis and late presentation is so common.
Currently, there is a practice of mobile eye clinics and surgical camps in the district hospitals and peripheral health centres.
These activities are mainly focused on anterior segment eye diseases such as refractive errors, cataract, and pterygium. Patients
with incidentally diagnosed VR disorders are referred to higher centres, but many of them do not report or are lost to follow-
ups and return later with blinding complications. To avoid such incidents, there is need for strengthening screening programs
for VR diseases like RVO, and to improve referral systems and patient transportation, ensuring the referred patients report to
the higher centre and get proper and timely management. For economic reasons, such screening and referral programs for VR
disorders can be clubbed with the existing mobile eye clinics and surgical camps, and with the diabetes and hypertension
clinics. Thus, the people who have high risk of getting RVO, such as patients living with diabetes and hypertension, identified
as high-risk populations, can be assessed easily. Such targeted screening programs will help make early diagnosis, timely
management and prevent complications.

The study has some limitations. This study included only those patients presenting to the VR clinics. The study was
a retrospective cross-sectional type. Therefore, it does not have data on the follow-up and treatment outcomes of the
included patients. The RVO cases were classified morphologically only, so ischaemic or non-ischaemic types are not
discussed, which would be more useful for the management point. Although the FFAs were performed the findings were
not recorded on the clinical registers. In the follow-up study, we will address all these limitations.

Conclusions

In Bhutan, 8.5% of RVO patients presented with bilateral. HT was associated significantly as the risk factor for RVO.
Incidental findings of RVO during routine eye check-up and evaluation for unsatisfactory cataract surgery was common.
Risk factors for RVO such as diabetes, HT and dyslipidaemia are prevalent among the Bhutanese population.'’
Therefore, Bhutan needs to control noncommunicable diseases such as diabetes and HT to reduce RVO, and RVO-
related blindness and other complications. Currently, regular VR service is provided only at the national referral hospital,
which needs to be extended to ERRH and CRRH for regionally balanced VR services.
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