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Abstract
Aim: To study the incidence and risk factors of retinopathy of 
prematurity (ROP) in preterm neonates 

Materials and Methods: This retrospective and analytical 
study was conducted between January 2015 and December 
2015 in neonates diagnosed with ROP. Mothers of all enrolled 
neonates were interviewed and their complete obstetric and 
medical history, with emphasis on prenatal, natal, and post-
natal history was obtained. All neonates were subjected to 
thorough clinical examination including general examina-
tions for vitals, birth trauma, neonatal reflexes, and congenital 
anomalies and systemic examinations for cardiac, abdominal, 
chest, and neurologic abnormalities. Screening for ROP was 
done in accordance with a standard international protocol. 

Results and Conclusions: The incidence of ROP in our study 
(29.5%) is comparable with that of other similar studies. 
Screening for ROP should be intensified, especially in the 
presence of risk factors such as low birth weight, prematurity, 
prolonged oxygen therapy, and sepsis, which can result in the 
increased incidence of severe stages of ROP. Regular moni-
toring and follow up help in early detection of ROP and timely 
treatment helps prevent further complications. 
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Introduction
Interruptions in the normal development of the retinal 
vasculature lead to retinopathy of prematurity (ROP). 
Vasoconstriction and obliteration of the advancing 
capillary bed can result in retinal edema, retinal hemor-
rhage, fibrosis, traction, and eventually, detachment 
of the retina. However, ROP is one of the preventable 
causes of blindness. The WHO’s vision 2020 program 
recommends early screening and referral for treatment 
to reduce the incidence of ROP.1

ROP occurs in a majority of neonates weighing 
<  1500  g and in a greater proportion of neonates 
weighing < 1000 g. In a study conducted by Palmer 
et al,2 it was found that 82% of neonates who developed 
ROP weighed < 1000 g, of whom 9.2% were at risk of 
blindness. 

Risk factors of ROP are many and include prematurity, 
sepsis, necrotizing enterocolitis, intraventricular hemor-
rhage, and hyperoxia.3 

As healthcare services for neonates are continuing to 
improve, there is an increase in the rate of survival of 
preterm neonates. With advances in the screening 
procedures for ROP, more number of cases are being 
detected and treated.4 However, there is an increasing 
need for prevention of ROP by reducing the risk factors. 
Neonatal healthcare providers clearly play a major role 
in the ophthalmic care of neonates and young infants.

Aim
To study the incidence and risk factors of ROP in 
preterm neonates

Materials and Methods
Study design
This is a retrospective and analytical study conducted 
between January 2015 and December 2015 at the SDM 
College of Medical Science and Hospital (Dharwad, 
Karnataka, India).

Inclusion criteria
Preterm neonates weighing < 1500 g, with gestational 
age < 36 weeks, and on prolonged oxygen therapy or 

mechanical ventilation were enrolled in the study. Term 
neonates with pathologies requiring oxygen therapy 
and prolonged NICU stay were also included.

Exclusion criteria
Preterm neonates < 32 weeks of gestation, weighing  
< 1500 g, and who expired before reaching 32 weeks of 
gestation or 28 days of life were excluded. 

Study procedure
During the study period, a total of 1046 neonates were 
admitted to the NICU, of which 325 (31.6%) neonates 
were preterm with gestational age < 35 weeks and 274 
(26.1%) neonates had birth weight < 1500 g. Of these, 
105 high-risk neonates with suspected ROP, who 
matched the inclusion criteria, were enrolled. High-
risk neonates are those who are at an increased risk of 
prematurity, hyperoxia, sepsis, necrotizing enterocol-
itis, intraventricular hemorrhage, low birth weight, 
hypoxia, acidosis, anemia, and vitamin E deficiency. 
Neonates who have severe respiratory distress and 
require prolonged mechanical ventilation and neonates 
requiring blood transfusion are also considered as high-
risk neonates.

Mothers of all enrolled neonates were interviewed and 
their complete obstetric and medical history, with 
emphasis on prenatal, natal, and postnatal history was 
obtained. All neonates were subjected to thorough 
clinical examination including general examinations 
for vitals, birth trauma, neonatal reflexes, and congen-
ital anomalies and systemic examinations for cardiac, 
abdominal, chest, and neurologic abnormalities.

The procedure followed for screening of ROP, in this 
study, was in accordance with the UK Retinopathy 
of Prematurity Guideline (2008).5 All neonates were 
screened for ROP by an expert ophthalmologist at 32 
weeks of gestational age or 28 days after birth, which-
ever is later. Pupils were dilated using phenylephrine 
2.5% and tropicamide 1.0% at a dosage of 1 drop, 2 to 
3 times daily, 5 to 10 minutes apart. Indirect ophthol-
moscopy was used to screen for ROP.

Laser photocoagulation was done in 8 of the 31 
neonates diagnosed with ROP. Laser photocoagula-
tion was delivered through an indirect ophthalmoscope 
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and applied to the avascular retina, anterior to the ridge 
of extraretinal fibrovascular proliferation for 360°. An 
average of 1000 spots were placed in each eye but the 
number varied from a few hundreds to 2000.

Descriptive statistics such as percentage, mean, and 
standard deviation were calculated using SPSS software 
version 20 (IBM Corp, NY, USA).

Observations and Results
The birth weight of 105 neonates included in the study 
ranged from 850 to 2300 g and their gestational age 
ranged from 27 to 34 weeks. The demographic data of 
the study population is presented in Table 1. 
Table 1. Demographic Data of Study Neonates

Characteristics
Sex
 Male 57
 Female 48
Gestational Age, wk, Mean ± SD 31.4 ± 2.2
Birth Weight, g, Mean ± SD 1300 ± 268

Of the 105 neonates, 31 neonates were diagnosed with 
ROP. Of these 31 neonates, there were 15 females 
and 16 males. Tables 2 and 3 show the incidence of 
ROP with respect to gestational age and birth weight, 
respectively.
Table 2. Incidence of ROP With Respect to Gesta-
tional Age

Gestational Age, wk Incidence of ROP, n (%)
< 30 15 (48.3)
30–34 16 (51.7)
> 34 Nil

ROP, retinopathy of prematurity.

Table 3. Incidence of ROP With Respect to Birth 
Weight

Birth Weight, kg Incidence of ROP, n (%)
< 1.5 28 (91)
> 1.5 3 (9)

ROP, retinopathy of prematurity.

Among the maternal risk factors associated with the 
incidence of ROP, anemia was found to be a signifi-
cant risk factor followed by premature rupture of 
membranes and pregnancy-induced hypertension. In 
this study there was no association found between the 

incidence of ROP and gestational diabetes mellitus 
(Table 4).
Table 4. Frequency Distribution of Maternal Risk 
Factors

Maternal Risk Factors ROP +ve, n (%)
Pregnancy-Induced Hypertension 9 (21)
PROM 11 (37)
Anemia 13 (42)
Gestational Diabetes Mellitus 0 (0)

PROM, premature rupture of membranes; ROP, retinopathy of prematurity.

Prematurity is the single most important factor 
responsible for ROP. Incidence of ROP increases with 
decreasing gestational age. Other important risk factors 
of ROP include oxygen therapy, anemia, blood transfu-
sion, and sepsis (Table 5).
Table 5. Risk Factors in ROP +ve Neonates 

Neonatal Risk Factors ROP +ve, n (%)

Respiratory Distress Syndrome 27 (87)
Oxygen Therapy 31 (100)
Ventilator 22 (70)

Blood Transfusion 6 (19)

Septicemia 14 (45)

Intravenous Hemorrhage 1 (3)

Surfactant 15 (48)
ROP, retinopathy of prematurity.

In most neonates, both eyes were affected. Laser photo-
coagulation was done in 8 of the 31 neonates diagnosed 
with ROP. Of the 8 neonates, 6 required more than 
1  session of laser therapy. All the neonates withstood 
the procedure well. Reddening of conjunctiva was 
observed after the laser therapy, which disappeared in a 
day. No complications were seen after the therapy. ROP 
regressed spontaneously in 20 neonates and 3 neonates 
were referred to other specialty centers for further  
treatment (Table 6).
Table 6. Management and Follow-up of Neonates 
With ROP

Resolution of ROP No. of Neonates, n (%)
Spontaneous Regression 20 (64)
Nonspontaneous Regression 8 (26 )
Referred for Treatment/No Follow-up 3 (10)

ROP, retinopathy of prematurity.
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Discussion
ROP, commonly seen in preterm neonates, is a disorder 
of retinal vascular development in preterm neonates. In 
spite of advances in natal care, it continues to be one of 
the major complications in preterm neonates and also 
one of the major causes of blindness in the world.6

In this study, the incidence rate of ROP is 29.5% (31 
of 105 neonates who meet the inclusion criteria), which 
is more than that reported in many other studies—
the incidence rate was 24% in a study conducted in 
an Indian setting7 and 29.2% in a study conducted in 
Singapore.8 These studies majorly involved very-low-
birth-weight neonates. 

In this study, the most common and significant risk 
factors for the development of ROP were found to be 
low birth weight and low gestational age, as shown in a 
study by Kim et al.9 Sepsis, prolonged oxygen therapy, 
and anemia were found to be the other significant risk 
factors for the development of ROP.

In this study, low gestational age was found to be the 
most important risk factor of ROP (P = .0005). This 
is similar to the findings in other similar studies.10-12 
Immaturity of vascularization increases the suscepti-
bility of the retina to oxidative damage. It also increases 
the susceptibility of the neonate to a number of other 
life-threatening conditions such as hyperoxia, hypoxia, 
and sepsis. We also observed that neonates born at 
a lower gestational age were at a higher risk of severe 
forms of ROP compared with those born at later 
gestation. This is similar to the findings in the study 
conducted by Fortes Filho et al.10

In this study, prolonged oxygen therapy, that is, for 
>  5  days was found to be an independent risk factor 
for the development of ROP, as described in a study by 
Palmer et al.13

Blood transfusion was found to be an independent 
risk factor for the development of ROP (P = .006) in 
this study, which is similar to findings in other similar 
studies.10,14

Laser photocoagulation was done to treat 8 neonates 
with ROP. Long-term follow-up of these neonates 

showed that laser photocoagulation is an effective 
mode of treatment for ROP. This finding is similar to 
that mentioned in the policy statement on Screening 
Examination of Premature Infants for Retinopathy of 
Prematurity published by the American Academy of 
Pediatrics.6

Conclusions
LBW, prematurity, prolonged oxygen therapy, and 
sepsis were the most important risk factors associated 
with the development of ROP. It is known to produce 
serious sequel up to complete blindness. Hence, timely 
and regular retinal screening and follow-up of high-
risk preterm neonates are important to prevent ROP. 
More efforts are required toward prevention of ROP in 
terms of elimination of risk factors and improvement in 
diagnosis. This study aids in better understanding and 
management of ROP.
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