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ABSTRACT: INTRODUCTION: Retinopathy of prematurity (ROP) is the leading cause of infant 

blindness and predominantly affects premature, low birth weight babies.1 India and other middle-

income countries are said to be suffering from the ‘third epidemic’. ROP is multi-factorial and early 

detection and treatment of threshold ROP with timely laser treatment results in excellent outcome.3-8 

OBJECTIVES: 1. To determine the yield of ROP in a level II neonatal intensive care unit (NICU) at a 

Government Medical College Hospital in Mandya district. 2. To determine disease characteristics and 

outcome of treatment. METHODOLOGY: The study is a prospective analysis of infants admitted 

during March 1st 2009 and November 30th, 2011(33 months) at the NICU of Mandya Institute of 

Medical Sciences (MIMS) Hospital. All infants weighing </= 2000 grams at birth and/or gestational 

age </= 34 weeks were screened by a team proficient in ROP management. Infants outside these 

criteria were screened at the discretion of the neonatologist if deemed at risk. The disease was 

classified according to the ICROP classification and treated according to the ETROP guidelines. Data 

was analyzed using Epi-info 2.0.1 software. RESULTS: During the study period, 508 (Male =264, 

Female=244) infants were enrolled for screening. Of these, 104 (20.47%) had incomplete follow up 

and were excluded. Of the 404 who had complete follow up, 141 infants (34.9%, n=404) had ROP. Of 

these, 19 (12.93%, n=141) progressed to treatment threshold ROP and underwent laser photo 

ablation. All treated infants (100%) showed a favorable outcome following treatment. CONCLUSION: 

This is the largest study of a rural hospital reporting ROP incidence thus far. A yield of 34.9% is 

comparable with level III NICU’s in larger cities. With improving neonatal care, a collaborative, timely 

and appropriate screening strategy is necessary in the community to prevent ROP blindness in rural 

infants. 
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KEYMESSAGES: Hitherto, this is the largest single center, rural cohort to be prospectively reported 

for ROP incidence in India. The incidence of any stage ROP (34.9%) and treatable ROP (12.93%) in 

this rural cohort proves that ROP is as much a rural problem in our country as in the larger cities. 

 

INTRODUCTION: Retinopathy of Prematurity is the leading cause of infant blindness and 

predominantly affects premature, low birth weight babies.1 Increase in survival rates has provided a 

situation propitious to increase in the number of diagnosed ROP cases.2 ROP is multi-factorial and 

early detection and treatment of threshold ROP with timely laser treatment results in excellent 

outcome. India and other middle – income countries are said to be suffering from the ‘third epidemic’ 

of ROP. Incidence of ROP varies from 38% to 51.9%.3-8 
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The control of blindness in children is considered a high priority within the World Health 

Organization’s (WHO’s) Vision 2020 – The Right to Sight programme. One of the Vision 2020 targets 

for the control of Blindness in children is to ensure that all babies at risk of ROP have a fundus 

examination by a trained observer. LASER treatment should be provided for all those with threshold 

disease.9 

In India however, where ROP screening is unfortunately not ‘universal’ and there are only few 

ROP experts residing in cities, a vast majority of rural infants do not have access to ROP management 

and risk blindness. Until recently, there was no ROP data from rural India. We recently published the 

first cohort from a rural private medical college hospital. 10 Hitherto, no Government hospital data 

from a rural center exists. 

The Pediatric Retina Unit of Narayana Nethralaya screens in over 74 hospitals in over 18 

districts of Karnataka state using Tele-ROP. This program, the Karnataka Internet Assisted Diagnosis 

of ROP (KIDROP) includes Government and private institutes in rural and semi-urban areas of the 

state. The Institute, where this study is conducted is one of the partner hospitals and is currently the 

program’s largest single Government hospital cohort.  

This gave us the unique opportunity to study rural ROP in a hospital which is associated with 

a teaching institution and a district-level hospital drawing a significant pool of pregnant women for 

deliveries, from the city and the rural areas of Mandya and neighboring districts. 

 

This study was carried out with the following Objectives. 

OBJECTIVES: 

1. To determine the yield of screening for ROP in a level II neonatal intensive care unit (NICU) at 

a Government Medical College Hospital in Mandya district, Southern Karnataka. 

2. To determine disease characteristics and outcome of treatment. 

 

MATERIALS AND METHODS: The study was conducted at the NICU of Government Medical College 

hospital. The study is a prospective analysis of data generated from screening for Retinopathy of 

Prematurity of infants admitted during March 1st 2009 to November 30th 2011. 

The Pediatrics department of the Institution has a well-equipped Neonatal Intensive Care 

Unit, with an average monthly admission of 118. The neonatal mortality rate among the admitted 

children being 11.03 %. 

 

Type of Study: Cross sectional, descriptive. 
 

Inclusion Criteria: All infants weighing </= 2000 grams at birth and/or gestational age </= 34 

weeks. 

Infants outside these criteria were screened at the discretion of the neonatologist if deemed 

at risk. 
 

Duration of Study: March 1st 2009 to November 30th 2011 (2 years and 9 months). 
 

The infants who met the eligibility criteria were screened by a team proficient in ROP 

management comprising of the KIDROP team of Narayana Nethralaya, Bangalore who visited the 

NICU in Mandya once a week. The initial examination was carried out at 2 to 3 weeks after birth. The 

frequency of subsequent examinations depended on the findings at the initial presentation. 
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ROP screening was performed using a binocular indirect ophthalmoscope at every visit. In 

addition all infants were subjected to wide-field digital imaging (WFDI), using a portable infant 

retinal camera, RETCAM Shuttle (Clarity MSI, Pleasanton, CA, USA) by the KIDROP team supervised 

by the ROP specialist (AV) heading the team using previously published guidelines.11,12  

All necessary measures were taken to ensure asepsis and analgesia of the infants’ eyes. 

Treatment when required was performed by the same specialist at the NICU itself without the need 

for the baby to travel to Bangalore city. 

Retinopathy of Prematurity was staged according to the ICROP guidelines (International 

Classification of Retinopathy of Prematurity)13 and decision on treatment was based on ETROP 

guidelines (Early treatment of Retinopathy guidelines)14 summarized below. 

International Classification of Retinopathy guidelines13 has classified ROP into the following 

stages: 

 Stage I: There is a line demarcating the vascular and avascular retina. 

 Stage II: Development of a ‘ridge’, signifying increased disease activity. 

 Stage III: Development of ‘extra-retinal’ vascular and fibrous components with a propensity to 

bleed. 

 Stage IV: Partial detachment of the retina either involving the periphery only (4A) or the centre 

of vision as well (4B). 

 Stage V: Total retinal detachment. 

 

The babies were divided into three groups for the purpose of the study. The highest stage of 

ROP reached in either eye determined the inclusion into the group: 

 Group 1 comprised of babies who had no ROP at any follow up visit,  

 Group 2 comprised of infants with ROP who did not require treatment i.e. cases which resolved 

spontaneously (mostly stage 1 and stage 2 cases which had not reached the threshold for 

treatment). 

 Group 3 consisted of infants with ROP who required laser treatment (mostly stage 2 with plus 

disease and stage 3 and Aggressive Posterior ROP). 

 

Treated ROP cases were classified as Classical ROP (Type 1 ROP) and Aggressive Posterior 

ROP (APROP) according to revised classification of ROP (ICROP Re-visited, 2005). Briefly, Classical 

ROP follows the natural history of disease in a predictable manner progressing from stage 1 to 3 

before it requires treatment, whereas APROP is a more aggressive subtype that has an indistinct, 

ischemic morphology, more difficult to detect and can progress rapidly to retinal detachment. 

 

Statistical analyses:  Frequencies, proportions and Students’ test. 

 

RESULTS: During the period between March 2009 and November 2011, 508 infants were enrolled 

for screening. Of these, 264 were males and 244 were females. 104 (20.47%) had incomplete follow 

up and were excluded among which 46 were males and 58 were females. 

Though the total number of infants screened for ROP was 508, only 404 completed follow up 

and so, for the purpose of follow up outcome analysis 404 was taken as denominator. 
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Table 1: Showing sex wise distribution of children with 
ROP documented at first or follow up visits 

 ROP No ROP Total 

Male 79 141 220 

Female 62 122 184 

Total 141 263 404 

 

A total of 141(34.9%) infants were found to have Retinopathy of Prematurity among the 

children who completed the follow up (n=404). Retinopathy of Prematurity was staged according to 

the ICROP guidelines. 

Among the males who completed follow up (220), 68 (30.9%) had ROP requiring only regular 

follow up and not treatment (Type II according to Early Treatment of ROP guidelines – spontaneously 

resolved) and 11 (5%) had ROP requiring Laser treatment (Type I ROP according to ETROP 

guidelines). Among female infants who completed follow up (184), 54 (29.3%) had some ROP which 

required only regular follow up and 8 (4.3%) had retinopathy which required Laser treatment. 

Low birth weight being the most significant risk factor known for ROP, presence or absence of 

ROP was compared with low birth weight. 

 

Table 2: Distribution of screened infants according to birth weight and ROP status 

Sex 
<2000 >2000 Total 

Cases (%) ROP (%) Cases (%) ROP (%) Cases (%) ROP (%) 

Male 178(44.1) 74(18.3) 42(10.3) 5(1.2) 220 (54.5) 79 (19.6) 

Female 158(39.1) 59(14.6) 26 (6.4) 3(0.7) 184 (45.5) 62(15.3) 

Total 336(83.2) 133(32.9) 68(16.7) 8(1.9) 404(100) 141(34.9) 

 

Students’’ test was applied for comparing mean birth weights of infants between groups with 

and without ROP The mean birth weight and the S.D of the group without ROP was 1830.26g + 

431.32g and the mean weight and S.D of the group with ROP was 1498.79 + 347.03, with a p value < 

0.001 the association between low birth weight and ROP is significant. 

Presence or absence of ROP was then compared with period of gestation. 

 

Table 3: Distribution of screened infants according to Gestational age and ROP status 

Sex 
< 34 wks >34 wks Total 

Cases (%) ROP (%) Cases (%) ROP (%) Cases (%) ROP (%) 

Male 153(37.9) 68(16.8) 67(16.5) 11(2.7) 220 (54.5) 79 (19.6) 

Female 128(31.6) 54(13.4) 56(13.9) 08(1.9) 184 (45.5) 62(15.3) 

Total 281(69.5) 122(30.2) 123(30.4) 19(4.6) 404(100) 141(34.9) 
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Students’’ test was applied for comparing mean period of gestation of infants between groups 

with and without ROP. The mean POG and the S.D of the group without ROP was 33.9 + 2.48 weeks 

and the mean POG and S.D of the group with ROP was 31.82 + 2.24, with a p value < 0.001 the 

association between period of gestation and ROP is significant. 

The mean birth weight and the mean gestational age of babies with ROP was similar to 

another Indian urban study done among a relatively large number of ‘heavy’ infants (n=138, 10 year 

retrospective data) by Vinekar A, et al, where mean birth weight was 1533.9 g and the mean period of 

gestation was 30.9 weeks for newborns found to have ROP.15 

Of all the other known risk factors present in the infants with ROP (141) neonatal jaundice 

was presents in 57 children, 58 had respiratory distress syndrome and 55 had sepsis Some infants 

had more than one of the above risk factor, although there was no statistically significant association 

between the risk factors and ROP. Among the 19 infants who progressed to treatment threshold ROP, 

4 infants had prematurity as the sole risk factor. 

 

Table 4: Distribution of risk factors between the 
two neonatal groups with and without ROP 

Sl. No Risk factor Neonates with ROP Neonates without ROP 

1 Neonatal jaundice 58/141 (41.13%) 80/263(30.41%) 

2 Respiratory distress syndrome 57/141(40.42%) 74/263(28.8%) 

3 Sepsis 55/141(39.0%) 76/263(28.8%) 

4 Twins/ triplets 17/141(12.05%) 24/263(9.11%) 
 

 

Some of the other risk factors present were anemia, intraventricular hemorrhage, 

hypoglycemia, hyponatremia, hypercalcemia, NEC, birth asphyxia. Similar risk factors have been 

reported in studies conducted in NICU settings from India.16, 17,18 

Of the 141 infants who were diagnosed to have ROP, 122 infants (86.5%) had disease that 

resolved spontaneously. Of these 122 infants, 56 (45.9%) had stage 1 ROP and 66 (54.1%) had stage 

2 ROP. Of the 141 children with ROP, 19 infants (12.93% of infants with ROP) progressed to 

treatment threshold ROP and underwent laser photo ablation.  

Laser was performed by a single surgeon (AV) using 532 nm Green Laser delivered using 

laser indirect ophthalmoscopy (LIO) at the NICU itself under topical anesthesia.12, 19 All treated 

infants (100%) showed a favorable outcome following treatment as defined by the standard 

classification and guidelines.12,19 

Of the 19 infants who underwent laser treatment 18 (36 eyes) of them were treated when 

they had reached Stage 2 with plus disease, whereas only 1 infant (5.3 %) had Aggressive Posterior 

ROP - APROP who had a birth weight of 1000g and delivered at 27 weeks of gestation. A higher 

proportion of APROP cases have been reported in Indian studies.15,18,20,21 The low incidence of severe 

APROP in this study may be attributed to improved neonatal care, strict surveillance, and regular 

monitoring of the cases. 

 

CONCLUSION: To the best of our knowledge, this is the largest study of a Tier 2 city Government 

managed district level hospital reporting ROP incidence thus far. A yield of disease in 141 cases out or 

404 (34.9%) infants screened is comparable with level III NICU’s in larger cities.  

http://www.ncbi.nlm.nih.gov/pubmed?term=Vinekar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17699940
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Proportion of severe ROP requiring laser treatment was 13.47% (n=141). Of the cases which 

required laser treatment only one case was Aggressive Posterior Retinopathy of Prematurity. The low 

incidence of severe APROP may be attributed to improved neonatal care and regular monitoring of 

the cases. It could also be a result of a significantly heavier cohort of infants being cared for in the 

rural NICU compared to their urban counterparts. 

The study highlights that in the absence of risk factor stratification to predict which infants 

may progress to treatment requiring ROP, it is essential to include a larger inclusion criteria, 

especially in the setting of district level hospitals where the admission criteria may vary considerably. 

The screening cut-off of 2000 grams birth weight suggested by the recent National 

Neonatology Foundation (2010) guidelines21 seems to be validated in this study. With less than 2% of 

infants weighting > 2000 grams who had ROP (Table 2), it seems that until more data is available, it 

would be useful to screen all infants < 2000 grams which allows the best chance to minimize missing 

‘at-risk’ infants.  

We also experienced, that being a rural cohort, we must rely more on the objective criteria of 

birth weight compared to the less reliable gestational age, as assessing this in the absence of stringent 

ante-natal care, ultrasonography and poor awareness of the last menstrual period is prone to error. 

The study also reinforces what is recently published from rural Karnataka,10 wherein it 

demonstrated that using Western-screening guidelines would result in a large number of potentially 

at risk infants not being screened.  

This study being much larger and longer, adds credulous merit to this insight. Until, National 

level guidelines are evolved that would not only consider larger Level 3 NICU’s in cities, but also Tier 

2 and smaller centers that continue to serve a large number of infants who are premature, it would be 

prudent to screen all infants below 2000 grams at birth. 

The study highlights that even at a Tier 2 city; improved neonatal care can tackle ROP 

blindness in a well-integrated ROP programme with a strong collaboration between Pediatrics, 

Ophthalmology and Community Medicine departments. Timely and appropriate screening strategy is 

necessary in the community to prevent ROP blindness in our rural infants. 
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