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Abstract 
Purpose: We aimed to evaluate 458 infants, who were followed up due to re-
tinopathy of prematurity (ROP), demographically and epidemiologically. 
Methods: 458 infants with ROP, who were referred from our hospital’s neo-
natal intensive care unit and from other health centers to our clinic for the 
staging and treatment between February 2016 and December 2017, were stu-
died retrospectively. Design: Retrospective-observational study. Results: Of 
the 458 infants, 243 infants (53.06%) did not have ROP and they were at a 
mean of 32nd (26 - 35) gestational week, weighing a mean of 1700 (820 - 
2830) gr. The remaining 215 (46.94%) infants were diagnosed with ROP at 
various stages and they were at a mean of 29th (23 - 35) gestational week, 
weighing a mean of 1180 (490 - 2850) gr. Of the infants without ROP, 116 
(47.7%) were females and 127 (52.3%) were males. The mean duration of stay 
at the incubator was a mean of 16.5 (0 - 120) days and the mean duration of 
follow-up was a mean of 43 (40 - 56) weeks. 103 (40.2%) of them were 
breastfed only. Of the infants with ROP at various stages, 95 (44.2%) were 
females, and 120 (55.8%) were males. The mean duration of stay at the incu-
bator was 42 (6 - 195) days, and the mean duration of follow-up was 48 (40 - 
73) weeks. 43 (20.0%) of them were breastfed only. 32 (13.2%) infants without 
ROP were born of multi-fetal pregnancies. Only 1 of them was born as one of 
the triplets. Of the babies with ROP; 56 (26.04%) were born of multi-fetal 
pregnancies, 5 of them being triplets. The numerical values of the gestational 
week at birth and the birth weight, and the rates of breastfeeding were lower 
in infants with ROP compared to the ones without it (p < 0.001). However, 
their follow-up durations were longer (p < 0.001). There was observed a male 
predominance and multi-fetal pregnancies in the infants with ROP (respec-
tively, p > 0.05, <0.001). Conclusions: This study showed that the gestational 
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age, birth weight, breastfeeding rates, birth history and follow-up periods of 
multiple fetal pregnancies were different in ROP infants compared to 
non-ROP infants.  
 

Keywords 
Retinopathy of Pematurity, Preterm, Intravitreal Injection, Laser  
Photocoagulation 

 

1. Introduction 

Retinopathy of prematurity (ROP), is the major cause of visual impairment and 
blindness in neonates worldwide. A demographic census in 2010 reported 
184,700 preterm infants worldwide with ROP; 20,000 of them were blind or se-
rious visually impaired [1]. This problem is reaching epidemic ratios in mid-
dle-income and developing countries; the survival of extremely premature babies 
is increasing without a significant change in morbidity [2]. The ROP was first 
recognized as an important cause of blindness in high-income countries in the 
1940s and 1950s when survival ratios of very-low-birth-weight babies < 1500 g 
or approximately 32-weeks gestation age (GA) were improving in association 
with the widespread use of unrestricted oxygen support. This has been termed as 
the first ROP epidemic, which affected preterm infants in high-income countries 
[1]. The country-based studies of ROP have been showed in different countries, 
with different outcomes reported [3] [4] [5] [6] [7]. In the USA, Lad et al. 
showed that the incidence of ROP was 15.58% in premature babies from 1997 to 
2005 [3] [6]. In the UK, the yearly ROP incidence was 1.28% in 1990 and 12.55% 
in 2011 in infants born weighing less than 1500 g [5]. In the Netherlands, the 
reported incidence of ROP in infants with GA less than 32 weeks or birth weight 
(BW) less than 1500 g was 21.9% [4]. In South India, reported that the incidence 
of ROP was 32.6% and was strongly associated with low BW [8]. In Sweden, a 
high incidence of ROP of up to 72.7% showed in premature infants with GA less 
than 27 weeks [7]. In China, reported the incidence of ROP development was 
60.7% and a lighter BW and lower GA were the only common independent risk 
factors for both ROP and Type 1 ROP [9]. The most commonly reported risk 
factors were low BW and GA [3] [10]-[15].  

2. Material and Methods 

458 infants with ROP, who were referred from our hospital's neonatal intensive 
care unit and from other health centers to our clinic for stages and treatment 
between February 2016 and December 2017, were studied retrospectively. HSU 
Bursa Yuksek Ihtisas Training and Research Hospital Ethics Committee was ap-
proved this study, and principles of the Declaration of Helsinki were followed. 
Within the scope of the study, the GA is between 23 - 35 weeks and babies whose 
BW is 2850 grams or fewer records were reviewed retrospectively. 
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Infants’ pupils were dilated with instillation 0.5% tropicamide and 1% pheny-
lephrine topical eye drops for 3 times for 5 minutes before examination. After 
proper pupillary dilatation, topical anesthesia was applied with proparacaine 
hydrochloride (Alcaine®, Alcon, USA) done. Once the lids were opened the eye 
speculum and then, with an indirect ophthalmoscope and +28 dioptric lens, scl-
eral all retinal areas were examined with the aid of a scleral indenter and fundus 
images were recorded into the Archimedes VGA imaging system (Pronova, An-
kara, Turkey). All examinations and treatments were performed by a single phy-
sician (MA). Patients without retinopathy were followed every 2 weeks until 
vascularization is completely complete (approximately until the 45th gestational 
week). When retinopathy is detected based on the International PR Classifica-
tion criteria (ICROP), and severity of retinopathy between avascular areas (if 
demarcation line is present Stage 1, elevation or “ridge” is present Stage 2, if 
extraretinal fibrovascular proliferation is present Stage 3, If partial retinal de-
tachment involving extrafoveal/fovea is present Stage 4a/b, if total retinal de-
tachment is present Stage 5), settlement (zone), amount of involvement (clocks) 
and peripapillary vasculature examination findings by indicating the presence of 
anomaly (plus) it was noted. In the case of the present findings of these patients 
according to the plan; infants with ROP were classified into 4 groups according 
to ICROP classification with regard to the prevalence and severity of retinal pro-
liferation as stage 0 - 1 ROP Group 1, stage 1 - 2 ROP Group 2, stage 2 - 3 and 
above ROP Group 3, and aggressive posterior ROP (APROP, Type II or 
rush-type ROP which has the following characteristic: more posterior location; 
rapid progression rather than the classic stages 1 - 5; and poor prognosis despite 
early treatment) Group 4 [16] [17] [18] [19]. Only one infant in Group 3 had 
stage 4A ROP and there were no other patients with higher stages of ROP.  

We treated infants according to the criteria of the Early Treatment in Retino-
pathy of Prematurity Study (ETROP) [20].  

Fluorescein angiography (FA) was performed using the Retcam3 (Clarity 
Medical Systems, Pleasanton, CA, USA). FA was performed on patients whose 
parents approved the FA procedure and carried out in an operating room under 
intravenous sedation. FA examination was performed with using a bolus of 10% 
Fluorescein solution (Fluorescite, Alcon Pharma GmbH, Freiburg, Germany) 
intravenously administered with a dose of 0.1 mL/kg body weight and photo-
graphs were recorded in the early, middle, and late phases.  

The IVB (intravitreal bevacizumab) dose administered was 0.16 mg (very low 
dose) for all infants who treated intravitreal therapy. It was administered to all 
infants under local anesthesia using 0.5% proparacaine hydrochloride drops 
(Alcaine®, Alcon, USA) in the sterile operating room via 1 mm posterior to the 
limbus using a 30-gauge needle. The LPC (laser photocoagulation) was applied 
with laser device (Iridex; Oculight SL, Mountainview, CA, U.S.A.) in sterile op-
erating room, under sedation or general anesthesia, to the patients who were 
required on group 2 and above for avascular zones. 
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SPSS version 21.0 software for Windows (Statistical Package for the Social 
Sciences, IBM, Chicago, IL, USA) was used for the data analyses. The Mann- 
Whitney U test was used to compare variables. Descriptive statistics are ex-
pressed as the frequency and percentage for qualitative data and as the mean ± 
standard deviation or median (range) for quantitative data with and without 
normal distribution, respectively. A P-value < 0.05 was considered statistically 
significant. 

3. Results 

Four-hundred and fifty-eight infants with an average GA of 30.98 (range, 23 - 
35) weeks and average BW of 1580 (range, 490 - 2850) grams were enrolled in 
the study. Various stages of ROP were observed in 215 (46.94%) infants while no 
ROP was observed in 243 (53.06%). Among infants without ROP, 116 (47.7%) 
were girls, and 127 (52.3%) were boys; in those with ROP, 95 (44.2%) were girls, 
and 120 (55.8%) were boys. 

Infants who without ROP development were followed for an average of 43 
(range, 40 - 56) weeks; those who with ROP develop were followed for an aver-
age of 48 (range, 42 - 73) weeks. Infants with and without ROP were kept in an 
incubator for an average of 42 (range, 6 - 195) and 16.5 (range, 3 - 120) days, re-
spectively. In between two groups; GA, BW, incubation duration time and fol-
low up time differences were statistically significant (all of them; p < 0.001) 
(Table 1).  

103 (40.2%) of them were breastfed only. Of the infants with ROP at various 
stages, 43 (20%) of them were breastfed only. 32 (13.2%) infants without ROP 
were born of multi-fetal pregnancies. Only one of them was born as one of the 
triplets. Of the infants with ROP; 56 (26.04%) were born of multi-fetal pregnan-
cies, five of them being triplets. 

In ROP (+) group; number of patients were in group 1 was 78 (35.6%), 69 
(32.2%) in group 2, 29 (13.6%) in group 3, 39 (18.8%) in group 4. All of the in-
fants in group 1 showed a regression in ROP stage without treatment. 23 infants  
 
Table 1. Clinical characteristics of the control and study group infants. 

 Control Group Study Group p 

Gestational age (week) 32 (26 - 35) 29 (23 - 35) <0.001* 

Birth weight (gram) 1700 (820 - 2830) 1180 (490 - 2850) <0.001* 

Length of stay in incubator (day) 16.5 (2 - 120) 1180 (490 - 2850) <0.001* 

Gender(male/female) 127/116 120/95 >0.05+ 

Following time(day) 43 (40 - 56) 48 (40 - 73) <0.001* 

Breastfeding 103 (40.2%) 43 (20%) <0.001+ 

Multi-fetal pregnancies 32 (13.2%) 56 (26.04%) <0.001+ 

*: Mann Whitney-U test, +: Chi-square test, and result p < 0.05 was considered to be statistically signifi-
cantly different and was indicated in bold. 
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in group 2 (33.3%) were administered IVB, and five of these (7.2%) infants were 
underwent new diode LPC for avascular zones. In group 3, 23 infants (79.3%) 
were administered IVB, among whom ten (34.4%) of these infants were under-
went additional LPC for avascular zones. In Group 4, all infants (100%) were 
administered IVB, among whom 19 (48.7%) of these infants were underwent 
additional LPC. In group 4, one eye of an infant with APROP (+) was referred to 
our clinic from another health center. Vitreoretinal surgery (PPV) was per-
formed at another center for repair the macular hole, but it was not successful 
surgery. While the other eye of the same infant was showed regression in ROP 
stage and activity with IVB and LPC therapy. FFA was performed to five pa-
tients, and three of them a vascular arrest was seen, the other two patients eva-
luated as “leakage”. Complications such as cataract or endophthalmitis were not 
observed after LPC or IVB treatment. 

4. Discussion 

ROP affects a substantial number of premature infants worldwide. The negative 
effects of ROP on vision can be predicted in the premature infant. Early detec-
tion and treatment of ROP are crucial to prevent poor vision in these infants so 
that infants with ROP will have a better quality of life [21]. Even so, the ROP 
with severe and advantage stages may result in blindness or poor sight even with 
treatment. 

GA, BW, and oxygen therapy are well-known major risk factors in the devel-
opment of ROP [22] [23] [24]. In this study, the mean of the gestational week at 
birth, birth weight, and length of stay in incubator were lower in infants with 
ROP compared to the ones without it, significantly. Additionally, a count of 
multi-fetal pregnancies was higher in infants with ROP compared to the ones 
without it, significantly. We foresee that this is due to the birth of a lower birth 
weight baby due to multiple pregnancies. In additionally, the rates of breast-
feeding were lower in infants with ROP compared to the ones without it, signif-
icantly. This difference was showed but no conclusions can be drawn on this 
study on whether that breastfeeding is protective for ROP. Further studies on the 
effects of breastfeeding on ROP are needed. 

In East Asia, Eastern Bloc and Latin American countries, the incidence of 
ROP development has increased over the years [25] [26] [27] [28] [29]. In the 
presence of technological and medical developments, decreased mortality but 
increased morbidity. It is thought that this condition is called in “third epidem-
ic” in developing countries as a result of the increase in premature birth rate due 
to the widespread use of reproductive techniques and the increase of premature 
birth rate and the uncontrolled oxygen treatment of infants [1] [23] [27]. 

For the infants who should be screened in our country, there is not yet a 
common opinion. Mutlu et al. showed that infants with a gestational age of 32 
weeks or less may have a greater risk of developing ROP and screening should be 
intensified in the presence of risk factors. In addition, Sarikabadayı et al. showed 
that infants who may be suitable for screening have less than 32 weeks of birth 
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and 1500 grams of birth weight. Uğurbaş et al. suggest that the criteria in the 
United States and Britain have could be adapted to Turkey, and so decrease that 
the number of unnecessary fundus examinations [30]. Bas et al., in the multi-
centric study, showed that screening of infants with a GA ≤ 34 weeks or a BW < 
1700 g appears to be appropriate in Turkey [24]. In our study, there were an av-
erage GA of 29 (range, 23 - 35) weeks and average BW of 1180 (range, 490 - 
2850) grams in infants with ROP. Akçakaya et al., below 34 weeks and 2000 
grams; Akman et al., below 34 weeks and 1850 grams reported that it would be 
appropriate to screen the born babies [31] [32]. Sahin et al., extremely premature 
infants (who was born before 28 weeks) with lower GA were found to be more 
likely to develop type 1 ROP [33]. In our study, there were 81 (37.6%) extremely 
premature infants (28 w and below) and 57 of them (70.4%) had Type 1 ROP. In 
additionally, Başmak et al., showed that more mature infants may also develop 
threshold ROP and require early treatment [34]. Similarly, in our study, infants 
who required treatment 56 infants (26.2%) were born at 1500 grams over and 45 
infants (20.9%) were born at 32 weeks over. The study conducted in high-income 
countries have shown that babies born at ≥32 weeks are not at high risk for de-
veloping ROP and most babies born at >28 weeks who develop ROP have a mild 
disease that spontaneously regressed without any treatment [35]. The TR-ROP 
study showed comparable to those from other developing countries and showed 
that more mature and heavier babies were at risk for severe ROP [24] [36]. 
Heavier and more mature babies can also develop ROP in developing countries 
because there is insufficient awareness of the risk factors of the disease process, a 
shortage of skilled professionals and/or a shortage of essential equipment to care 
for infants [37].  

Bas et al. showed that all infants diagnosed with ROP, 16.5% needed laser 
photocoagulation, and 20 patients born at >32 weeks’ GA required this treat-
ment modality. Vitreoretinal surgery was performed in 28 infants with severe 
ROP: 23 with GA ≤ 28 weeks and 5 with GA 29 - 32 weeks [38]. In another study 
of there, all of the infants screened for ROP, 414 (6.7%) needed to treatment 
[24]. In our work, 85 of the 215 ROP diagnosed infants (39.5%) needed to be 
treated with LPC or IVB. Only one eye was needed to perform PPV at another 
center. As a result, one (0.22%) of our 458 babies developed visual loss that 
could not be prevented, and 82 (18.4%) babies would face serious vision loss if 
untreated. All of the infants in type 1 (35.6%) showed a regression without 
treatment in follow-up in our study. Also, evidence-based data are not available 
to confirm a favorable risk-benefit ratio of IVB usage in cases earlier than type 1 
ROP [39]. 

The incidence of the ROP in Turkey was reported as 59.0% in cases with a GA 
lower than 28 weeks, 24.3% in cases who were born between 29 and 32 weeks, as 
well as 6.8% in cases born between 33 and 36 weeks [40]. These rates were re-
ported as 89.0%, 51.7%, and 14.2%, respectively by the ETROP study. Sariaydin 
et al., reported 78.3%, 40% and 19.4% in their study [41]. These rates were 

https://doi.org/10.4236/ojoph.2018.84025


M. Akdogan et al. 
 

 

DOI: 10.4236/ojoph.2018.84025 220 Open Journal of Ophthalmolog 
 

showed as 70.9%, 36.7%, and 10.4%, respectively in our study. 
The main limitations of the present study were its retrospective design in-

cluding observation of the data from the only a single center, thereby, interpre-
tation of our findings should be made carefully. However, as our, the ROP spe-
cific clinic is one of the biggest referral centers for the ROP treatment in Turkey. 
In additionally, no current consensus on Turkish ROP screening strategy is 
present. 

In conclusion, this study showed that the lower GA, BW, the rates of breast-
feeding, and the higher duration of follow-up, history of birth from multiple fet-
al pregnancies were different in infants with ROP. Additionally, popula-
tion-based and multicentral study including epidemiological, demographical in-
formation and risk factors for ROP need to be conducted throughout all of Tur-
key to make screening criteria specific for the Turkish population. A good scan-
ning program will reduce serious vision loss due to ROP. Also, the ophthalmol-
ogist and neonatal specialists should work on the correlate, it should be noted 
that this is a team game.  
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