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INTRODUCTION 

Retinopathy of prematurity (ROP) is an important cause 

of preventable blindness in children.1 Recent advances in 

neonatal care in the last decade, have improved the 

survival rates for premature infants.3 Consequently, the 

incidence of ROP has increased in parallel. 

ROP is under constant epidemiological study around the 

world.4 The condition  was  first  described  by  Terry  in  

1942 as retrolentalfibroplasia.2 As developing countries  

began  to  adopt  modern  neonatology  techniques  in  

the1980s  and  1990s,  increasing  the  survival  of  

preterm neonates,   ROP   began   to   emerge   in   

middle-income countries (the 'third epidemic'), where it 

can account for as much as 60% of childhood blindness.3 

The 'first epidemic' of ROP took place in the 1940s and 

1950s, affected larger premature infants, and was 

associated  with  unmonitored oxygen supplementation.3,4 

In India, with the development of neonatal intensive  care  
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ABSTRACT 

 

Background: Retinopathy of prematurity (ROP) is a Vaso-proliferative retinal disease affecting low birth weight 

(BW) and premature infants which leads to blindness unless recognized and treated early. Aim was to study 

prevalence of ROP in babies <1500 gm and <32 weeks of gestation and stress the importance of examination of 

premature babies at four weeks after birth and regular follow up till the vascularization is complete. The aim was to 

determine the prevalence of ROP in premature babies in a tertiary care hospital. 

Methods: It is a prospective study carried out in premature babies referred for ophthalmological examination in eye 

OPD of govt. medical college Jammu over a period of one year. Babies with gestational age (GA) of <32 weeks at 

birth and BW<1500 gm, babies with gest age >32 weeks or BW>1500 gm were included if they were exposed to 

oxygen therapy for more than >7 days. Neonates with a BW<1500 g and GA<32 weeks who were referred for a ROP 

eye examination as an outpatient, were included in the study. Neonates with major congenital malformations, 

syndromes or congenital cataracts or tumors of the eyes, and those that died before the eye examination or did not 

attend the out-patient’s department for an eye examination, were excluded. More than 100 premature babies were 

examined by indirect ophthalmoscope with 20 D lens, scleral depressor and eye speculum. First examination was 

done at 4th post-natal week then weekly and biweekly until retinal vascularization has reached zone 3. 

Results: Out of 100 neonates, ROP was identified in nine neonates (10%) at the first eye examination. ROP was 

significantly associated with BW (p =0.0165), GA (p = 0.0176).  

Conclusions: We identified ROP in 10% of neonates at first eye examination. Significant associations between ROP 

and a GA<32 weeks and a BW<1500 g was also observed. We also stress that serial follow-up of neonates at risk for 

ROP is important when making a final diagnosis. 
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units,  premature  infants  with  extremely low  birth  

weights  are  surviving  and  are  at  highest risk of 

developing ROP.5  Over 22% of childhood blindness in 

India is attributable to retinal etiologies  and  

"Retinopathy  of  prematurity-ROP" is the commonest, 

and more preventable of these causes. The incidence of 

ROP in India estimated to be 47.27% according to 

Charan et al.6 

Early identification of retinal damage and the institution 

of appropriate treatment prevent blindness and offer child 

better overall development.5 

ROP is characterized by abnormal neovascular 

development in the retina of premature infants. These 

abnormal blood vessels are fragile and can leak or bleed, 

scarring the retina and pulling it out of position. This 

causes a tractional retinal detachment, which is the main 

cause of visual impairment and blindness in ROP.6 

The stages of ROP describe the ophthalmoscopic findings 

at the junction between the vascularized and avascular 

retina; stage 1 is a faint demarcation line, stage 2 is an 

elevated ridge, stage 3 is an extraretinal fibrovascular 

tissue, stage 4 is a subtotal retinal detachment, while 

stage 5 is a total retinal detachment. In addition, plus 

disease, which indicates significant vascular dilation and 

tortuosity observed at the posterior retinal vessels, may 

be present at any stage and reflects the increased blood 

flow through the retina.7 Plus disease refers to presence 

of engorged veins and tortuous arteries in at least two 

quadrants at posterior pole with any stage of ROP. 

Associated with it is the engorgment and dilatation of iris 

vessels, which result in poor pharmacological dilatation 

of pupil. Plus diseases signifies a tendency to progression 

and is notated by adding plus sign (+) after the number of 

stage of ROP (e.g., stage 2+). Pre-plus disease is labelled 

when venous dilation and arterial tortuosity is more than 

normal but insufficient to be defined as plus disease. 

Aggressive posterior ROP (AP-ROP), also called Rush- 

disease, refers to the ROP located in zone I with plus 

disease out of proportion to the peripheral retinopathy or 

ROP in posterior zone II with severe, plus disease. 

APROP requires immediate treatment. It may progress 

rapidly to stage 5 ROP without passing through the other 

stages. 

Threshold disease refers to stage 3 +ROP with plus 

disease located in zone I or II and involving 5 continuous 

or 8 discontinuous clock hours. This stage needs laser 

therapy in less than 72 hours. 

In 1942, Terry first described retrolental fibroplasia with 

implication of oxygen therapy as the causative agent.8 

However, reports have found ROP in cases without 

oxygen therapy and even after oxygen therapy, not all 

premature infants develop ROP.9 Three factors have 

shown consistent and significant association with ROP: 

low GA, low BW and prolonged exposure to 

supplementary oxygen following delivery.10 

Aim 

Aim of the study was to determine the prevalence of 

(ROP) among premature babies in tertiary care hospital. 

METHODS 

It is a prospective study carried out in premature babies 

referred for ophthalmological examination in eye OPD of 

govt. medical college Jammu over a period of one year. 

Babies with GA of <32 weeks at birth and birth weight 

<1500 gm, babies with gest age>32 weeks or birth weight 

>1500 gm were included if they were exposed to oxygen 

therapy for more than >7 days. 

Inclusion criteria 

babies with GA<32 weeks and birth weight <1500 gm, 

babies with GA >32 weeks and birth weight >1500 gm if 

exposed to oxygen therapy for more than 7 days were 

included in the study. 

Exclusion criteria 

Neonates with congenital anomalies, chromosomal 

abnormalities and inborn error of metabolism will be 

excluded from study. 

More than 100 premature babies were examined by 

indirect ophthalmoscope with 20 D lens and scleral 

depressor demographic history and risk factors, like 

respiratory distress, sepsis, multiple blood transfusion, 

multiple birth,apneic episode and oxygen documented.  

First examination was done at 4th post-natal week then 

weekly and biweekly until retinal vascularization has 

reached zone 3. 

The pupils were dilated using 2.5% phenylephrine and 

1% tropicamide eye drops instilled into each eye three 

times at intervals of 15 minutes one hour before 

examination. The examination was done under all 

aspectic condition. One drop of topical paracaine 

eyedrops were used and paediatric wire speculum was 

used to keep eyelids apart. Indirect ophthalmoscopy was 

done by same ophthalmologist using 20 D lens and 

scleral depressor If no ROP was detected at initial 

examination. the infants were re-evaluated once every 

two weeks. Until vascularization was complete. If ROP 

was detected the examination was performed weekly for 

stage 1 and 2 more frequently for stage 3 till the disease 

start resolving.  

ROP was defined as the incomplete or abnormal vascular 

proliferation of the retina, The ROP classified by location 

on retina (zone 1-3), and severity (stage 1-5), according 

to criteria established by the international committee for 
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classification of ROP.7 All patients diagnosed with stage 

3 ROP treated with laser photocoagulation. 

The ophthalmological examinations were initiated at the 

4th week of life and were repeated weekly or biweekly, 

until full vascularization of the retina reached zone 3 (the 

most peripheral temporal retinal zone), or until full 

remission of ROP after treatment. 

Our study was carried out after approval by the ethical 

committee of college. Informed consents were obtained 

from the parents of the subjects. 

The prevalence rate of ROP was described in simple 

proportion. Group comparisons were done by the Chi-

squared (χ2) test or Fisher's exact test for categorical 

variables. A probability (P) of less than 0.05 was 

considered significant. 

RESULTS 

The study population included 100 neonates; all pre-

terms with a GA of 32 weeks or less at birth and a BW of 

1500 g or less. This study also included infants whose 

GA was >32 weeks or BW was >1500 g with unstable 

condition. 

Out of the 100 neonates; 47 (47%) were males and 53 

(53%) were females. The mean GA was 30.95 weeks; 53 

were <32 weeks; and 46 were > or equal to 32 weeks. 

The BW ranged from 9500 to 1500 gm. 

Table 1: Demographic data of studied patient, 

(n=100). 

Demographic 

characters 
N Percentages (%) 

Gender 

Male 47 47 

Female 53 53 

GA (Weeks) 

<32  53 53 

>32 47 47 

BW (Gm) 

<1500 52 52 

>1500 48 48 

Table 2: Relationship between ROP and risk factors. 

Variables ROP present ROP absent P value 

Gender 

Male 3 44 
0.3275 

Female 7 46 

GA (Week) 

 <32  9 44 
0.0176 

 >32  1 46 

BW (Gm) 

<1500 9 43 
0.0165 

>1500 1 47 

In our study out of 100 babies, 47% were male and 53% 

were females. ROP developed in three males and seven 

females. Applying fisher test (p>0.05) so gender was 

insignificant in development of ROP. 

Out of 100 babies 53 babies were of <32 weeks gestation 

and 47 were of >32 weeks gestation 10 developed ROP 

out of which 9 were of GA <32 weeks and 1 was of 

GA>32 weeks. Applying fisher test p=0.0176 which was 

statistically significant (p<0.05), thereby implying 

gestation age is significantly associated with occurrence 

of ROP. 

Out of 100 babies, 52 had birth weight of <1500 gm and 

48 had birth weight of>1500 gm. Out of 10 babies who 

developed ROP, 9 had birth weight <1500 gm and 1 had 

birth weight of >1500 gm. Applying fisher test p=0.0165 

which is statistically significant. So, birth weight is 

significantally associated with occurrence of ROP. 

Intervention with laser was necessary for the 1 case 

diagnosed as stage 3, and patients showed improvement 

on follow-up. The other 9 cases regressed spontaneously 

without intervention. 

Table 3: Outcome of ROP in studied cases, (n=10). 

Variables N (%) Outcome 

ROP stage 1 7 Spontaneous regression 

ROP stage 2 2 Spontaneous regression 

ROP stage 3 1 Needed laser treatment 

Out of the 100 neonates; 10 (10%) cases developed ROP 

in one or both eyes classified as 7 (7%) cases stage 1, 2 

(2%) cases stage 2, and 1 (1%) case stage 3. None of the 

studied neonates presented ROP at stages 4 or 5. 

Table 2 shows the relationship between ROP and risk 

factors. There was a significant relationship between the 

occurrence of ROP and GA (p=0.0176), BW (p=0.0165), 

On the other hand, there was no significant relationship 

between the occurrence of ROP and sex, 

Table 3   shows the outcome of ROP in studied cases. 

Intervention with laser was necessary for the1 cases 

diagnosed as stage 3, and patients showed improvement 

on follow-up. The other 9 cases regressed spontaneously 

without intervention. 

DISCUSSION 

ROP is a disorder of retinal vascular development in 

preterm infants. It continues to be a significant 

complication in preterm neonates despite advances in 

neonatal care and remains a major cause of childhood 

blindness worldwide.16 

The prevalence of ROP in this study was 10% and this 

was less than that reported in many other studies; 24% in 

India, 29.2% in Singapore, and 32.4% in Pakistan.11,17,18 
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This can be explained by the fact that these studies 

involved only very low BW infants. However, it is higher 

than the study done in Beijing which involved infants 

with higher GA and BW (up to 2 kg and /or 34 weeks 

GA) and reported a prevalence of 10.8%.19 

ROP is a multifactorial disease involving many factors. 

Low-GA, low-BW, sepsis, oxygen therapy, respiratory 

distress syndrome, and blood transfusion have been 

suspected to influence the incidence of ROP.20 The most 

significant risk factors for development of ROP were 

low-GA and low-BW, as shown in many studies.10,15,21 

In our study, low- GA, and low BW were found to be risk 

factors for development of ROP independently. Gender 

was an insignificant factor in development of ROP   

As regard the effect of low- GA on occurrence of ROP, 

we found it the most important risk factor in ROP. This 

was in agreement with the results of studies done by Shah 

et al, Karna et al and Fortes et al.11,13,22 This was 

explained by immaturity of vascularization that induces 

an increased susceptibility of the retina to oxidative 

damage and to a number of perinatal factors which 

include hyper and hypoxia, blood transfusions, and 

sepsis.  

We found that birth was a significant factor for the 

development of ROP as in many studies which reported 

that lower BW was significantly associated with 

development of ROP, and explained that by more 

susceptibility for oxygen therapy, prolonged ventilation, 

sepsis, and blood transfusion in very low BW 

infants.11,22,24   

Some studies reported that a duration of oxygen therapy 

more than 7 days was a significant risk factor for 

development of ROP.11,30 Meanwhile, in our study we 

found it insignificant which was in agreement with the 

results of Dutta et al.31  

Our study revealed insignificant relationship between sex 

and occurrence of ROP, in contrast to Darlow et al who 

found that male sex is a significant risk factor.34 In 

agreement with Seiberth and Lindarkomp, we found 

insignificant relationship between the mode of delivery 

and occurrence of ROP.35 But this was in disagreement 

with Shah et al who found that cesarean section delivery 

was significantly associated with occurrence of ROP.11 

Laser photocoagulation was found to be very effective in 

regressing ROP. In agreement with Coats et al we found 

that the one case that required laser intervention 

improved and ROP regressed with regular follow-up.1 

Laser is now the preferred mode since the most severe 

forms of the disease are more easily treated with laser 

than with cryotherapy.36 

We are aware of limitation of this study in terms of small 

number of patients. Our study was conducted on small 

sample and made a limited number of observations. 

CONCLUSION  

We are aware that a limitation of this study is the small 

number of patients. In conclusion, the prevalence of ROP 

in this study was 10%, the data of this study suggest that 

low GA and, low BW are independent risk factors in the 

development of ROP. Clinicians should be aware of the 

presence of the additional risk factors when monitoring 

preterm infants. The analysis of risk factors for ROP 

development will help to understand and predict it in 

severe preterm infants. The timely retinal screening of 

high-risk preterm infants is important to prevent the 

development of advanced ROP. We diagnosed ROP in 

10% of cases at the time of the first eye examination.  We 

conclude that serial monitoring (eye examinations) of 

neonates at risk for ROP is important for making a final 

diagnosis. Although the present study was conducted on a 

small sample and made a limited number of observations, 

the results show a significant association between ROP 

and a BW<1500 g and a GA<32 weeks Since ROP may 

produce serious sequelae up to complete blindness, all 

efforts must be made to prevent the development of 

advanced ROP through elimination of preterm births, 

changes in the neonatal care, and improvement in 

detection of threatening ROP markers. 
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