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ABSTRACT 

Background 

Retinopathy of prematurity (ROP) is a serious condition affecting the retina of premature infants and is a 

major cause of blindness and visual morbidity in survivors. 

Objective 

The objective of the study was to find out the incidence of ROP in premature infants in the Neonatal Intensive 

Care Unit (NICU), to identify the risk factors which causes ROP, and to assess the outcome of these cases. 

Materials and Methods 

A ROP screening was performed enrolling all premature babies admitted to the NICU from February 2014 to 

January 2015, with a gestational age of 32 weeks or less at birth and a birth weight of 1500 g or less. Infants with 

gestational age of more than 32 weeks or birth weight of more than 1500 g were included in the study if they were 

exposed to oxygen therapy for more than 7 days. A total of 194 infants were screened by indirect ophthalmoscopy within 

fourth week of life and followed up later. Perinatal risk factors for ROP were assessed and infants who had stage 3 ROP 

were undergone laser therapy. 

Conclusions 

The incidence of ROP in this study was 17 %; prematurity, low birth weight, respiratory distress syndrome and 

duration of oxygen therapy were significant risk factors for ROP. Laser was effective in treatment and decreasing the 

progression of ROP. As this is a unit-based study, a comprehensive country wide survey on ROP in India is 

recommended to determine any regional differences in disease incidence. 
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INTRODUCTION 

Retinopathy of prematurity (ROP) ;initially known as retrolental fibroplasia coined by Terry in 1952 as a 

condition associated with premature babies.1 It is a disorder affecting the development of retinal blood vessels in 

premature babies. Normal retinal vascularisation occurs from optic disc to ora which starts inutero (16 weeks) and 

reaches nasal ora by 8 months (36 weeks) and temporal ora by 10 months (39–41 weeks).2,3 Term infants have 

completely vascularised retina and hence chances of developing ROP is remote. The incidence of ROP is 
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increasing in India because of improved neonatal care decreased mortality rate in premature babies. Out of 26 million 

annual live births in India, around 2 million babies weigh less than2000g and are at risk of developing ROP. Incidence of 

ROP in low birth weight babies in India is between 38 and 51.9%. 3 

ICORP classify retinopathy of prematurity based on area of retina involved, severity of stages and presence of 

plus disease .Different stages of ROP described based on the ophthalmoscopic findings at the junction between the 

vascularized and avascular retina; stage 1 is characterised by faint demarcation line, stage 2 is an elevated ridge, stage 3 is 

an extraretinal fibrovascular tissue, stage 4 is subtotal retinal detachment, while stage 5 is total retinal detachment. In 

addition, Plus disease, progressive vascular incompetence, characterised by significant vascular dilation and tortuosity 

observed at the posterior retinal vessels, may be present at any stage and presents as tortuous retinal vessels, engorged iris 

vessels, papillary rigidity and vitreous haze.
4,5

 

Terry first described retrolental fibroplasia with oxygen therapy as the prime causative agent. However, later it 

was found that ROP can develop without oxygen therapy and even after oxygen therapy, all premature infants do not 

develop ROP. Three factors which have shown significant association with ROP are prematurity, low birth weight and 

prolonged exposure to supplementary oxygen. Other risk factors include sepsis, mechanical ventilation, surfactant therapy, 

intra ventricular hemorrhage, anaemia, frequent blood transfusions, and apnea. The exact roles of these factors in the 

development of the disease have not yet been well established.
6
  

The aim of this study was to estimate the incidence of ROP in preterm infants at the Neonatal Intensive Care Unit 

(NICU) of Bowring and Lady Curzon Hospital, to identify the risk factors which predispose to ROP, and to assess the 

outcome of these cases. 

MATERIALS AND METHODS 

This study was conducted in NICU of Bowring and Lady Curzon Hospital. The study population included 194 

neonates; all preterm infants admitted to the NICU from February2014 to January 2015, with a gestational age of less than 

32 weeks a birth weight of 1500 gm or less. Infants with gestational age of more than 32 weeks or birth weight of more 

than 1500 g were included if they were exposed to oxygen therapy for more than 7 days or  those exposed to other risk 

factors like sepsis, asphyxia or ventilation. Neonates who died before the first ophthalmologic examination and those with 

congenital anomalies, chromosomal abnormalities, inborn errors of metabolism were excluded from the study. Relevant 

history including perinatal history ;risk factors as prematurity, sepsis (foul smelling liquor, premature rupture of membrane 

>18 hours, maternal urinary tract infection, and intrapartum fever> 38°C), and perinatal asphyxia. Present history; includes 

duration of oxygen therapy, mechanical ventilation, surfactant therapy, jaundice ,sepsis, phototherapy ,anaemia and blood 

transfusion .Clinical examination was done with weight, length, head circumference, gestational age using New Ballard 

score, vital signs, neonatal reflexes, neurological, respiratory, and circulatory examinations. Local eye examination of all 

infants were done by the ophthalmologist at the 4
th

 postnatal week. One hour before the examination eyes were dilated with 

a combination of cyclopentolate (0.1%) and phenylephrine (0.1%) eye drops. Indirect ophthalmoscopy with a 28 diopter 

lens was done with speculum and scleral depression. ROP was defined as the incomplete or abnormal vascular 

proliferation of the retina and classified according to International Committee for Classification of ROP as the area of 

retina involved (zone 1–3), and severity (stage 1–5) 
5
. All patients diagnosed with stage 3 ROP were undergone laser 

photocoagulation. 
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The ophthalmological examinations were started at 4
th

 week postnatally and repeated weekly or biweekly, until 

the retinal vascularisation reached zone 3, or until full remission of ROP after treatment. In our study we examined all 

infants with pre- and postnatal risk factors for ROP to identify independent risk factors associated with the development of 

mild and severe forms of this disease. The prenatal variables were gestational age, birth weight, and sex and the post-natal 

variables were respiratory distress syndrome, oxygen therapy, use of surfactant, mechanical ventilation jaundice, 

phototherapy, anaemia requiring blood transfusions and sepsis. The study was carried out after approval by the ethical 

committee and informed consents taken from the parents of the screened subjects. 

Statistical Analysis 

Data obtained were analyzed by the SPSS for windows, version 13.0. Descriptive statistics include the mean and 

standard deviation for numerical variables. The incidence rate of ROP was described and group comparisons were done by 

the Chi-squared (χ
2
) test or Fisher's exact test. A probability (P) of less than 0.05 was considered significant. 

RESULTS 

The study population included 194 neonates; out of which; 103 (53%) were males and 91 (47%) were females. 

The mean gestational age was 32.53±5.38 weeks; 128 were ≤ 32 weeks; and 66 were >32 weeks. The birth weight ranged 

from 900 to 1800 g with a mean of 1.329±2.05 g[Table 1] 

Table 1: Mean Gestational Age and Birth Weight 

 Mean ±SD 

Gestational Age(weeks) 32.53±5.38 

Birth weight (kgs) 1.329±2.05 

 

Out of the studied 194 infants, 33 infants (17%) developed ROP in one or both eyes; 25(76%) cases stage 1, 

6(18%) cases stage 2, and 2(6%) cases stage 3. There were no cases of stages 4 or 5 ROP. The two cases diagnosed as 

ROP stage 3 underwent laser ablative therapy. Table (2) shows the relationship between ROP and risk factors. There was a 

significant relationship between the occurrence of ROP and gestational age (P = 0.01), birth weight (P = 0.002),respiratory 

distress syndrome(P = 0.005), surfactant use (P = 0.004), and duration of oxygen therapy (P = 0.005) There was no 

significant relationship between the occurrence of ROP and sex, mechanical ventilation, anaemia requiring blood 

transfusion and jaundice requiring phototherapy (all P > 0.05). 

Table 2: Relationship between ROP and Risk Factors 

Risk Factors 
Cases with 

ROP 

Cases 

without ROP 
Odd raio P Value 

Sex 
Male(103) 18 85 0.12 

1 
Female(91) 15 76 0.85 

Gestational 

Age(weeks) 

≤ 32wks (128) 28 100 23.22 
0.01** 

>32wks(66) 5 61 4.21 

Birth 

weight(gram) 

<1000(3) 2 1 0.52 

0.002** 1000-1500(149) 30 119 34.55 

>1500(42) 1 41 16.21 

RDS(67) 23 44 44.52 0.005** 

Surfactant (26) 10 16 6.32 0.004** 

Mechanical ventilation(21) 5 16 0.98 0.365 

Duration of <7days(147) 18 129 46.22 0.0054** 
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Oxygen therapy >7days(45) 14 31 12.42 

Sepsis (20) 7 13 10.86 0.0518** 

Table 2: Contd., 

Anaemia requiring blood transfusion(20) 6 14 0.46 0.1175 

Jaundice requiring phototherapy(71) 12 59 0.22 1 

 

significant if p value<0.05  

Table 3 shows the relationship between gestational age and stages of ROP. There was significant relationship 

between the gestational age and stages of ROP  

Table 3:Relationship between Gestational Age and Stages of ROP 

 N 
≤ 32wks 

with ROP 

>32wks 

with ROP 
P value 

ROP Stage 1 25 21 4 0.00 

0.16 

0.82 

ROP Stage 2 06 6 0 

ROP Stage 3 02 1 1 

 

significant if p value<0.01 

Table 4 shows the relationship between RDS and stages of ROP. There was significant relationship between RDS 

and stages of ROP 

Table 4: Relationship between RDS and Stages of ROP 

 N 
With 

RDS 

Without 

RDS 
P value 

ROP Stage 

1 
25 21 4 

0.00 

0.87 

0.92 

ROP Stage 

2 
06 6 0 

ROP Stage 

3 
02 1 1 

 

significant if p value<0.05  

Table 5 shows the relationship between duration of oxygen therapy and stages of ROP. There was significant 

relationship between the duration of oxygen therapy and stages of ROP  

Table 5: Relationship between Duration of Oxygen Therapy and Stages of ROP 

 N With oxygen<7days With oxygen>7days P value 

ROP Stage 1 25 13 11 0.00 

0.38 

0.82 

ROP Stage 2 06 04 02 

ROP Stage 3 02 01 01 

 

significant if p value<0.05  

Table 6 shows the relationship between surfactant therapy and stages of ROP. There was significant relationship 

between the surfactant therapy and stages of ROP  

Table 6: Relationship between Surfactant and Stages of ROP 

 N 
With 

surfactant 
Without surfactant P value 

ROP Stage 1 25 07 14 0.00 

0.11 ROP Stage 2 06 03 03 
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ROP Stage 3 02 00 02 0.62 

 

significant if p value<0.05  

Table 7 shows the outcome of ROP in studied cases. Intervention with laser was necessary for the two cases 

diagnosed as stage 3, and patients showed improvement on follow-up. The other 31 cases regressed spontaneously without 

intervention. 

Table 7: Outcome of ROP in Studied Cases 

 Number (%) Outcome P-value 

ROP Stage 1 25-(76.00%) Spontaneous regression on follow up 0.00 

ROP Stage 2 06-(18.00%) Spontaneous regression on follow up 0.66 

ROP Stage 3 02-(6.00%) 
Undergone laser photocoagulation 

and improved 
0.89 

 

              significant if p value<0.05  

DISCUSSIONS 

Retinopathy of prematurity is a vasoproliferative disorder affecting premature infants. It continues to be a major 

cause of childhood blindness worldwide despite with the advanced neonatal care .
7
We screened all babies admitted to our 

NICU with birth weight less than 1500g and gestation ≤32 weeks, those with birth weight more than 1500g and gestation 

more than 32 weeks were screened only if they had additional risk factors. In an article, Chawla, et al.(8) have used the 

same screening criteria. According to Palmer, et al.(9), incidence and severity of ROP was related to low birth weight and 

prematurity. Our study population included 194 neonates; out of which; 103 (53%) were males and 91 (47%) were 

females. The mean gestational age was 32.53±5.38 weeks; 128 were ≤ 32 weeks; and 66 were >32 weeks. The birth weight 

ranged from 900 to 1800 g with a mean of 1.329±2.05 g The incidence of ROP of 17 % in our study was much lower than 

that reported by Gopal, et al.(10). Out of the 194 infants, 33 infants (17%) developed ROP in one or both eyes; 25(76%) 

cases stage 1, 6(18%) cases stage 2, and 2(6%) cases stage 3. None of the studied neonates presented ROP at stages 4 or 5. 

Many risk factors have been postulated for the development of ROP like oxygen therapy, anaemia, double volume 

exchange, packed cell volume transfusion, septicaemia, apnea and clinical sepsis (11,12,13). In a study done by Vinekar, et 

al.(12) found that sepsis was a significant risk factor. Aggarwal,et al.(11) found apnea, clinical sepsis and male sex were 

significant risk factors for development of ROP. 

In our study, prematurity, low birth weight, respiratory distress syndrome and duration of oxygen therapy were 

found to be risk factors for development of ROP independently. Meanwhile, sex ,sepsis, mechanical ventilation, anaemia 

and jaundice were non significant risk factors by using univariate analysis. Ng, et al.(14) and Connolly, et al.(15) have 

reported favourable results in 83% eyes treated with laser as compared to only 25% treated with cryotherapy. Laser therapy 

does not require general anaesthesia, hardly has any complications and can be done on outpatient basis .In our study the 

results of laser therapy were extremely satisfactory. Since ROP is essentially asymptomatic in the early stages, careful 

timed retinal examination of at risk infants will minimize the development of ROP and subsequent visual loss in these 

infants. 

CONCLUSIONS 

The incidence of ROP in this study was 17%, the data of this study suggest that prematurity, low birth weight, 
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oxygen therapy, and respiratory distress syndrome are the independent risk factors in the development of ROP 

.Paediatricians should be aware of the presence of the additional risk factors apart from the usual ones when monitoring 

preterm infants. The timely retinal screening in high-risk preterm infants is important to prevent the development of ROP 

and its complications. Since ROP may produce serious sequelae up to complete blindness, all measures to prevent the 

development of advanced ROP by eliminating preterm births, effective control of oxygen therapy, monitoring of oxygen 

saturation, management of RDS and timely screening for ROP markers must be followed . 
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