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Abstract 
Introduction: Retinopathy of prematurity, a major cause of childhood blindness, is a multifactorial disease 
affecting retinal vasculopathy. To assess risk factors and severity of Retinopathy of prematurity in relation to 
gestational age, multiple risk factors, weight and sex and presence of Aggressive posterior ROP in neonates.  
Methods: A hospital-based cross-sectional study examined the risk factors for neonatal patients born at less 
than 34 weeks of gestation, those with a birth weight below 2000 g, or those born at 34-36 weeks of gestation. 
Risk factors included respiratory support, oxygen therapy for more than 6 hours, sepsis, apnea, blood 
transfusion, exchange transfusion, and admission to the neonatal intensive care unit. Exclusion criteria included 
retinal pathology, other congenital abnormalities, and a birth weight below 2000 g. The examination involved an 
indirect ophthalmoscope and a 20 D or 28 D condensing lens, with findings recorded in a chart or card using 
standard notations. 
Results: Out of 92 patients ROP was detected in34 (37.0%) of cases. Mild ROP in 25(27.2%), severe ROP in 8 
(8.7%) , Aggressive Posterior ROP in 1(1.1%) was seen.96.9% of ROP was detected in those preterm neonates 
whose mother didn’t take antenatal steroids. 34.4% ROP was noted in very preterm neonates between 28-<32 
weeks. 
Conclusion: The study emphasizes the need for clinical interventions, particularly respiratory support 
management, to reduce ROP risks. Further studies with larger sample sizes and diverse populations are needed 
to confirm these findings and develop targeted ROP screening and prevention strategies. 
Keyword: Retinopathy, Preterm, Neonatal intensive care unit. 
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Introduction 

Retinopathy of prematurity also referred to as 
retrolental fibroplasia is a multifactorial disease 
leading to retinal vasculopathy. It is a major cause 
of childhood blindness worldwide. The incidence 
of ROP in India is reported to vary between 38-
51.9 % in low-birth-weight infants [1-3] Out of 26 
million annual live births in India about 8.7% of 
new-borns are less than 2000 grams in weight .[4]  

This implies that almost 2 million new-borns are at 
risk for developing ROP. Retinal screening of high-
risk preterm infants is important to prevent the 
development and progression of advanced ROP. If 
unattended ROP may lead to complete blindness. 
Precautionary measures like elimination of preterm 
births, changes in the neonatal care, and 
improvement in detection of threatening ROP 

markers can effectively reduce the incidence of 
retinopathy of prematurity. Normal retinal 
vascularisation progresses in-utero from the disc 
margin (16 weeks) and reaches the nasal ora serrate 
by (36 weeks) and temporally by (39-41 weeks) to 
complete a mature vascular retina [5]. Term infants 
have completely vascularised retina and hence are 
not at risk for developing ROP. Exposure of 
newborn preterm infants to hyperoxia down 
regulates retinal vascular endothelial growth factor 
leading to constriction of blood vessels and delay in 
retinal vascularisation. 

Late complications of ROP are visual disorders 
such as strabismus, amblyopia, myopia cataract and 
retinal detachment [6-9]. In this study the primary 
objective was to assess the Risk factors and 
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severity of Retinopathy of prematurity in neonates. 
The severity of ROP in relation to gestational age, 
birth weight, sex and presence of Aggressive 
posterior ROP was evaluated. 

Methods 

This was a hospital-based cross-sectional study 
involving 92 preterm neonates admitted to the 
NICU in the Department of Paediatrics in MGM 
Medical College and Hospital, Jamshedpur a 
tertiary care centre. All procedures performed in 
present study were in accordance with the ethical 
standards of the institutional Ethics committee. 
Informed consent was obtained from the parents of 
all individual participants included in the study. 

Inclusion Criteria: Born at less than 34 weeks of 
gestation. If gestation at birth is not known 
conclusively, birth weight below 2000 g. Neonates 
Born at 34-36 weeks of gestation and having any of 
the following risk factors:Need of respiratory 
support, Oxygen therapy for more than 6 h, Sepsis, 
apnea, blood transfusion, Exchange transfusion, 
admission in neonatal intensive care unit (NICU). 
Exclusion Criteria included retinal pathology and 
congenital abnormalities other than ROP.  

Neonates were admitted in neonatal intensive care 
unit. Medical history and other relevant data were 
retrieved as determined by paediatrician and 
ophthalmologist. Sepsis screen (CRP, Micro ESR, 
absolute neutrophil count, immature/ total 
neutrophil count), Complete blood count, blood 
culture was taken after admission, Kidney Function 
test, Liver function test, Chest X-ray and other risk 
factor related tests were taken from paediatric 
department record.  

ROP screening can have short term effects on 
blood pressure, heart rate and respiratory function 
in premature baby. The examination was kept as 
brief as possible and precaution was taken to ensure 
prompt handling of any emergency situation. 
Topical anaesthetic eye drops (0.5% proparacaine) 
were instilled 30 seconds prior to examination 
along with oral 10% dextrose in the dose of 0.5 
ml/kg just before the insertion of eye speculum. For 
screening examination, pupils were dilated with 
combination drops of 0.5%tropicamide and 2.5% 
phenylephrine. One drop was instilled twice at 30 
minutes interval prior to the examination and 

repeated every 10-15minutes up to 4 times starting 
hour before the scheduled time of examination. The 
examination was carried out using the indirect 
ophthalmoscope and a 20 D or 28 D condensing 
lens. Recordings of the findings were done in the 
chart or card using standard notations. At each 
examination, 5 protocol field chartings was done, 
one each centered at optic disc, superior, inferior, 
nasal, temporal retina. The neonates were evaluated 
and classified as having NO ROP, Mild ROP, and 
Severe ROP which included all babies of threshold 
ROP as defined by CRYO-ROP study. Aggressive 
Posterior ROP and all cases diagnosed as 
Advanced ROP (stage IV and stage V)]. 
Association between the risk factors and 
development of severity of ROP was analysed. 
Data was analysed using specific statistical process 
from Epi-Info software 

Results 

Out of 92 patients ROP was detected in 34 (37.0%) 
of cases. Mild ROP in 25(27.2%), severe ROP in 8 
(8.7%), Aggressive Posterior ROP in 1(1.1%) was 
seen. was seen.96.9% of ROP was detected in those 
preterm neonates whose mother didn’t take 
antenatal steroids. Hence the study suggests that 
antenatal steroids reduce the risk of developing 
ROP in preterms.34.4% ROP was noted in very 
preterm neonates between 28-<32 weeks.“ROP like 
retinopathy (ROPLR)” was noted in [11.76%] of 
Term neonates. 

58.8% ROP detected in male patients and 41.2% 
ROP detected in female neonates. 32.4% ROP was 
detected in urban paediatric population where as 
67.6% ROP detected in rural population. 94.1% 
ROP was seen in patients belonging to Hindu 
religion and 5.9%ROP detected in Muslims .There 
was 52.9%ROP detected in tribal and 47.1% in 
non-tribal population, hence no significant 
difference was noted between the two groups.The 
data indicated that a significant factor associated 
with ROP detection is the need for respiratory 
support. The socio-demographic variables like 
gender, place of residence, religion, community, 
parental education and occupation and type of 
family, along with clinical variables such as 
gestational age, birth weight, and neonatal 
conditions, did not show a significant association 
with ROP detection. 

 
Table 1: Distribution of ROP cases with History of antenatal steroids 

History of antenatal steroids ROP DETECTED ROP NOT DETECTED 
Yes  1[3.1%] 2[3.3%] 
No  31[96.9%] 58[96.7%] 
 

Table 2: Distribution of ROP cases with Gender 
Gender ROP DETECTED ROP NOT DETECTED 
Male 20[58.8%] 41[70.7%] 
Female 14[41.2%] 17[29.3%] 
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Table 3: Distribution of ROP cases with Place of Residence 
Place of Residence ROP DETECTED ROP NOT DETECTED 
Urban 11[32.4%] 25[43.1%] 
Rural 23[67.6%] 33[56.9%] 
Distribution of ROP cases with Religion  
Hindu 32[94.1%] 53[91.4%] 
Sikh 0[0.0%] 1[1.7%] 
Islam 2[5.9%] 4[6.9%] 
Distribution of ROP cases with Community 
Tribal 18[52.9%] 33[56.9%] 
Non Tribal 16[47.1%] 25[43.1%] 
 

Table 4: Percentage of ROP noted according to gestational age. 
Gestation age Cases with ROP detected  Cases with no ROP detected 
Extreme preterm (<28 wks.) 1[2.9%] 0[0.00%] 
Very preterm (28‑32 wks.) 14[41.17%] 16[47.05%] 
Moderately preterm (32-34 wks.) 6[17.64%] 8[23.52%] 
Late preterm (35‑37 wks.) 9[26.47%] 24[70.58%] 
Term(>37 weeks) 4[11.76%] 10[29.41%] 
 

Table 5: Distribution of ROP cases with Weight at Birth 
Weight at Birth ROP DETECTED ROP NOT DETECTED 
<1kg 3[8.8%] 1[1.7%] 
1-<1.5Kg 10[29.4%] 17[29.3%] 
1.5-2kg 8[23.5%] 16[27.6%] 
>2-2.5kg 7[20.6%] 14[24.1%] 
>2.5kg 6[17.6%] 10[17.2%] 
 

Table 6: Distribution of Stage of ROP cases 
Stage of ROP No. oF ROP Cases 
STAGE I 18[52.94%] 
STAGE II 8[23.52%] 
STAGE III 1[2.9%] 
STAGE IV 4[11.76%] 
STAGE V 3[8.82%] 
 

 
Figure 1: Risk factors For ROP 
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Figure 2: Distribution of Number of ROP Cases according to stage 

 
Discussion 

Retinopathy of Prematurity (ROP) is a serious 
condition affecting preterm infants. It can lead to 
severe debilitating blindness. Timely detection and 
management is the need of the hour. The study 
provided an analysis of the socio-demographic and 
clinical variables associated with ROP detection. 

This study shows a positive correlation between 
lack of antenatal steroids and increased risk of 
developing ROP in preterm and emphasises the 
need for antenatal steroids in reducing the risk of 
ROP. (Table 1.) 

Antenatal steroid has been recommended to all 
women at high risk for delivery between 24 and 34 
weeks of gestation. Previous studies [11, 12] show 
Antenatal corticosteroid were suggested to prevent 
ROP development in preterm babies, however, the 
results of the studies are controversial. 

In a study by E. Koc and A.Y. Baset al (2018) [10] 
they discussed meta-analysisby Yim et al (2022) 
[11] which reported that antenatal corticosteroids 
could not prevent the occurrence of ROP in preterm 
babies, but are protective in extremely premature 
infants. This meta-analysis also reported that 
antenatal corticosteroids might decrease the 
severity of ROP in those babies [16]. In another 
meta-analysis by Cheuk-Ling Yim et al (2017) [12] 
antenatal steroid administration was reported to be 
associated with a reduced risk of ROP development 
and progression to severe ROP. 

The study showed no significant difference in ROP 
detection between male and female infants. (Table 
2.) Although the study found no significant 
association between urban or rural residence (table 
3.) and ROP detection, other research [10] suggests 
that infants in rural areas may face higher risks due 
to limited access to neonatal intensive care and 
follow-up services. No significant association was 

found between religion and community (tribal vs. 
non-tribal) and ROP detection (table 3). This 
suggests that ROP risk factors are more likely 
related to medical and biological conditions rather 
than socio-cultural factor. 

The study found no significant association between 
the education levels of parents or their occupations 
and the incidence of ROP. However lower parental 
education might indirectly affect ROP risk by 
influencing healthcare access and neonatal care 
quality. 

In relation to the Gestational age maximum number 
of ROP was noted in very preterm group (28-<32 
wks.).Table 4. 

Our study shows the maximum number of ROP in 
very preterm neonates (28-<32 weeks). However 
there was only one patient in extreme preterm 
group (< 28 weeks) and was detected ROP positive. 
Study by Anamika Dwivedi et al. (2019) [16, 17] 
shows that 10% of severe ROP cases were seen in 
late preterm babies >34 weeks, with significant risk 
factors including low gestational age and 
respiratory distress syndrome (RDS). 

Another finding in our study which included 
neonates with completed 36 weeks (37weeks) was 
that 4 neonates were found to have ROP like 
features“ROP-like retinopathy (ROPLR)” . All 4 
neonates had Birth Asphyxia either HIE 2 or HIE 3 
and needed respiratory support for longer duration. 
Some studies by Limei Sun et al (2022) [24] ,Chen 
LN HX (2012) [25]Dhanashree Ratra(2017) [26] 
have shown similar findings , however we 
specifically need to study the findings in term and 
near term to come to a conclusion. 

In our study the maximum number of cases was 
noted in very low birth weight neonates (1-1.5 
kg).TABLE -5. A positive association was found 
between the need for respiratory support and ROP 

NO OF ROP CASES

STAGE I STAGE II STAGE III STAGE IV STAGE V
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detection though it was not statistically significant. 
This finding is consistent with previous studies [21-
23] that identify mechanical ventilation and 
supplemental oxygen as major risk factors for ROP. 
Prolonged oxygen exposure can lead to retinal 
vasoconstriction and subsequent proliferative 
retinopathy. This study emphasises on infants 
needing respiratory support as a high-risk group for 
ROP screening. 

Conditions like neonatal hyperbilirubinemia, 
sepsis, and birth asphyxia were not significantly 
associated with ROP detection in this study, 
However oxygen therapy more than 6 hours 
showed the maximum cases with ROP (Figure 1.). 
Other research has indicated that these conditions 
can exacerbate the risk of ROP by increasing 
systemic stress and oxidative damage in preterm 
infants [13-15]. 

Maternal factors such as immunization status, 
history of PIH, APH, fever, and other significant 
histories showed no significant association with 
ROP detection. However, maternal health 
conditions can indirectly impact neonatal outcomes 
by affecting intrauterine growth and development. 

As per the international classification of ROP 
(ICROP) we have shown our findingsaccording to 
the severity of ROP in Table no- 6 and chart no 
2.Mild ROP in 25(27.2%), severe ROP in 8 (8.7%) 
, Aggressive Posterior ROP in 1(1.1%) was seen. 
Out of 92 patients screened for ROP No ROP was 
seen in 58 patients which also included 5 cases of 
immature Retina in both eyes .Zone III in Stage 1 
was seen in 18[52.94%] cases. Type 2 ROP with 
spontaneous regression was seen in 8[23.52%] 
cases.Out of these 8 cases Zone II in stage 1 with 
no plus disease was seen in 3[8.82%] cases.Zone II 
in stage 2 and no plus disease was seen in 
4[11.76%] cases .Zone II in stage 3 and no plus 
disease was seen in 1[2.9%] case. Type I ROP 
requiring treatment was seen in 9 cases .Out of 
these Aggressive Posterior ROP in Zone I was seen 
in 1 case. Zone II in stage 2 with plus disease was 
seen in 2 cases .Zone II in stage 3 with plus disease 
was seen in 1 case. zone I in stage 4 and 5 was seen 
in 5 cases. 

Sam Ebenezer Athikarisamy et al(2021) [18-20] 
described a A future ‘neonatal-led’ model for ROP 
screening in this recent study, which has a vision 
for ROP screening leading to timely interventions 
to prevent severe vision loss and blindness with the 
help of paediatricians and neonatologists, 
leveraging telemedicine, low-cost infant imaging 
cameras, and possibly AI. With team effort and 

continued innovation, this vision for ROP 
screening can become a reality, providing optimal 
care and outcomes for all premature infants at risk 
of ROP. [19] 

Conclusion 

This study highlights the need to focus on clinical 
interventions, particularly the management of 
respiratory support and timely antenatal steroid to 
mother to mitigate ROP risks. ROP like retinopathy 
can also present in term neonates hence judicious 
use of oxygen and respiratory support and 
prevention of birth asphyxia are parameters we 
clinicians should be careful about. The lack of 
significant associations with many socio-
demographic factors suggests that clinical and 
medical variables play a more pivotal role in ROP 
development. Future studies with larger sample 
sizes and diverse populations are essential to 
confirm these findings and develop targeted ROP 
screening and prevention strategies. 

Limitation: The limitation of the study was small 
sample size. Better correlation would have been 
found with larger sample size and separate study 
involving only high risk late Preterms and terms 
need to be done to study the ROP like retinopathy 
found in them. 
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