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INTRODUCTION 

Retinopathy of prematurity (ROP) is a disease process 

mostly reported in preterm neonates with a wide 

spectrum, ranging from mild, transient changes in the 

retina with regression to severe progressive 

vasoproliferation, scarring, detachment of retina and 

blindness. If identified early, it can be treated 

successfully.1,2,3 

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.4,5,6 

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 

In 1942, Terry first described retrolental fibroplasia with 

implication of oxygen therapy as the causative agent. 

However, reports have found ROP in cases without 

oxygen therapy and even after oxygen therapy, not all 

premature infants develop ROP.8,9 Three factors have 
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shown consistent and significant association with ROP: 

low gestational age, low birth weight and prolonged 

exposure to supplementary oxygen following delivery.10 

Other putative risk factors include mechanical 

ventilation, sepsis, intraventricular hemorrhage, 

surfactant therapy, anemia, frequent blood transfusions, 

and apnea.10-14 The precise roles of these factors 

individually in the progression of the disease have not yet 

been determined.15 

The study was hence carried out to study the prevalence 

of ROP, identified through screening and thereby 

improving the outcome. 

METHODS 

Our study was a hospital based observational study, done 

in newborn intensive care unit of tertiary care hospital, 

Surendranagar, Gujarat. The study included newborns 

admitted in NICU between January 2019 and December 

2019. 

The newborns included pre terms<34 weeks, and birth 

weight <1.5kg (subjected at 4weeks or more of life). 

Babies with ocular disorder which interfere with fundus 

examination and babies with congenital retinal 

abnormalities, were not included. 

The concerned neonates were then screened for ROP 

after dilatation of pupils and examining by indirect 

ophthalmoscope. The extent of vascularization was noted. 

The positive newborns, were then differentiated by their 

various associations like oxygen exposure, antenatal 

steroids, surfactant and other clinical profile as mentioned 

in results section. 

Statistical methods 

The study was conducted in neonatal intensive care unit 

(NICU) of tertiary healthcare centre, CUSMC, 

Surendranagar. Target population being newborns 

admitted in our NICU fulfilling the above-mentioned 

inclusion criteria. Data thereby collected was analyzed 

using mean, standard deviation and percentage analysis. 

Ethical clearance 

CUSMC/IECSRCSC(HR)14/2020/14/2776/20  

RESULTS 

Out of the 90 newborns screened, 35 came to be positive, 

with maximum being in stage 1 (Table 1) (Figure 1). 

ROP was found to be more common in <30weeks 

maturity newborns (Table 2). ROP was again found to be 

more common in <1kg newborns (Table 3). Among the 

ROP positive newborns, most newborns had oxygen 

exposure (Table 4). 

Table 1: Incidence.  

Total screened 90  

ROP+ve 35  

ROP-ve 55  

Stage Number Incidence 

Stage 1 23 66% 

Stage 2 8 23% 

Preplus (stage 2) 6 75% 

Plus (stage 2) 2 25% 

Stage 3 3 8% 

Stage 4 1 3% 

Stage 5 0 0% 

Total 35 - 

 

Figure 1: Incidence. 

Table 2: According to gestational age.  

Gestational age ROP+ve 

28-30 weeks 22 (63%) 

31-34 weeks 13 (37%) 

Total 35 (100%) 

Table 3: Birth weight and ROP.  

Birth weight Rop+ve 

<1 kg 22 (63%) 

1-1.5 kg 13 (37%) 

Total 35 (100%) 

Table 4: Supplemental oxygen and ROP.  

Supplemental oxygen ROP+ve 

Oxygen given 28 (80%) 

Oxygen not given 7 (20%) 

Total 35 (100%) 

In the same way, blood products were found to be 

contributing for development of ROP. Exchange 

transfusion (6%), septicemia (20%), PDA (5%), 

hyperbilirubinemia (31%) were not found to be 

significant factors influencing development of ROP 

(Table 5). 
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Table 5: Blood product use and rop.  

Blood products ROP+ve 

Used 24 (69%) 

Not used 11 (31%) 

Total 35 (100%) 

Majority of ROP positive newborns had apnea episodes 

(Table 6). Majority of ROP patients, had respiratory 

distress syndrome (Table 7). 

Antenatal steroids seem to play a role in decreasing 

incidence of ROP (Table 8). Out of 35 positive patients, 

10 were given surfactant (Table 9). 

Table 6: APNEA and ROP.  

APNEA ROP 

Present 23 (66%) 

Absent 12 (34%) 

Total 35 (100%) 

Table 7:  RDS and ROP.  

RDS ROP+ve 

Present 26 (74%) 

Absent 9 (26%) 

Total 35 (100%) 

Table 8:  Dexamethasone to mother and ROP.  

Steroid to mother Rop+ve 

Given 6 (17%) 

Not given 29 (83%) 

Total 35 (100%) 

Table 9: Surfactant and ROP.  

Surfactant ROP+ve 

Given 10 (28.5%) 

Not given 15 (71.5%) 

Total 35 (100%) 

DISCUSSION 

Newborns with birthweight <1500g and <34 weeks were 

screened for ROP. In a recent article, Chawla et al have 

suggested the same screening criteria.9 As reported by 

Palmer et al, incidence and severity of ROP was closely 

related to lower birthweight and lower postconceptional 

age, as was seen in this study.29 

As regard the effect of low-gestational age 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. Same comparisons were seen in this study. 

Many risk factors have been reported to predispose to the 

development of ROP. Oxygen therapy, anemia, double 

volume exchange, packed cell volume transfusion, 

septicemia, apnea and clinical sepsis are important risk 

factors.10,13,17,18 In this study, oxygen administration, 

apnea, blood product transfusion were found to be 

significant risk factors. 

Oxygen therapy was an independent risk factor for the 

development of ROP.11,17,28 

In this study, we found that the frequency of blood 

transfusions is an independent risk factor for 

development of ROP, and this agreed with Deepak et al.32 

This can be explained by the fact that, adult RBCs are 

rich in DPG and adult hemoglobin which binds less 

firmly to oxygen, thus releasing excess oxygen to the 

retinal tissue.2,3 

This study observed a significant relation between 

respiratory distress syndrome and the development of 

ROP and related this to the fact that systemic hypoxia 

results in retinal hypoxia and more need for oxygen 

therapy. Seiberth et al found surfactant a significant risk 

factor.34 

In this study, surfactant was found to be an important 

factor, with lesser incidence in newborns with surfactant 

therapy.  

CONCLUSION 

Since ROP is essentially asymptomatic in the early 

stages, standards of practice now demand carefully timed 

retinal examination of at-risk infants for ROP by an 

ophthalmologist experienced in the examination of the 

retina, to minimize the risks of visual loss by these 

infants. 

The data of this study suggest that low gestational age, 

oxygen therapy, frequency of blood transfusions, RDS, 

surfactant therapy, dexamethasone to mother are 

independent risk factors in the development of ROP. 

Doctors should take care 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 ROP.  

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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