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Abstract

Objective: To determine the incidence of retinopathy of prematurity (ROP) in ROP clinic of Queen Sirikit
National Institute of Child Health, Bangkok, Thailand

Design: Retrospective study

Methods: The medical records of preterm infants followed up in the ROP clinic between October 2006 -
September 2009 were reviewed. All infants underwent dilated fundus examination by indirect ophthalmo-
scope after the fourth week of life and were followed up until the retinal vascularization was complete.
Classification of ROP was done according to the International Classification for Retinopathy of Prematurity
(ICROP). Detailed baseline characteristic, demographic information, co-morbidities, treatments and outcomes
were collected and analysed.

Results: ROP was detected in 655 from 1,609 preterm infants (40.7%) screened in our ROP clinic during
October 2006 - September 2009. The incidence of ROP cases did not declined since 2007. Among this group
59% (n=387) were classified as pre-threshold and threshold ROP, 4% (n= 23) as Stage VI, 2% (n=14) as
stage V, and 7% (n=47) as aggressive posterior ROP (AP-ROP). Seven cases of pre-threshold and threshold
ROP failed with laser photocoagulation and needed further treatment . There were unfavorable outcomes 27
cases (7.7%) in pre-threshold and threshold groups compared to 15 cases (36.6%) of AP-ROP.

Conclusions: The incidence of ROP in our ROP clinic did not decline despite improvements in overall care
of the neonate during the 3 years of the study period . The need for ophthalmologic examination with early
intervention for high risk ROP is important. A comprehensive countrywide survey of ROP in Thailand is
needed to determine any regional differences in disease prevalence and outcomes. Thai J Ophthalmol
2011; January-June 25(1): 9-16.

Benjawan Wutthiworavong, M.D.2, Irine Supangkasen, M.D.2,
Bungonrat Keyurapan, M.D.2, Chairat Saowaprut, M.D.3,
Atchara Amphornphruet, M.D.3



11Screening for Retinopathy of Prematurity in Queen Sirikit National Institute of Child Health: Bangkok, Thailand

Introduction
Retinopathy of prematurity (ROP) is one of the

leading causes of blindness and impaired vision
among premature neonates and is characterized by
the proliferation of abnormal retinal blood vessels.1

Attempts to clarify the etiology of  ROP are still in
progress, but low birth weight and low gestational
age are well-known risk factors.2-6 While the advance-
ment of neonatal management has improved medical
care and increased  survival of premature infants,
this seems to correlate with an increase risk for severe
ROP and subsequent blindness.7 As a result, the
World Health Organization, in its program çVISION
2020-The Right to Sight,é targeted all infants at risk
for ROP for screening eye examinations and access
to treatment for severe ROP.8

Various evidence-based screening criteria
of  ROP have been used for screening premature
neonates.9 The criteria have been determined in
developed countries with high income, but it is not
known whether these criteria would be suitable or
applicable worldwide. The risk factors and screening
criteria may show differences according to the
progress in perinatal care, race, and country.10,11 For
this reason, it is advised to determine unit-specific
criteria for ROP examination for each neonatal
intensive care unit (NICU).12

Because the Queen Sirikit National Institute of
Child Health is a tertiary center of  child health  in
Thailand, the authors aimed to determine the incidence
of  ROP in the ROP clinic (referral : out-patient cases)
of  our institute.

Patients and Method
A hospital-based, retrospective study of

premature infants with birth weight (BW) <1,500 grams
and/or gestational age (GA) < 28 weeks and/or un-
stable clinical course followed in ROP clinic between
October 2006 - September 2009 were reviewed. The

study and the data collection were compliant with
the principles of the Declaration of Helsinki.

All infants underwent dilated fundus examination
by indirect ophthalmoscope after the fourth week of
life and were followed up until the retinal vascula-
rization was complete. The pupils were dilated by
application of mydriatic eye drops (2.5% phenyl-
ephrine and 1% tropicamide). The examination was
performed using a lid speculum, depressor, binocular
indirect ophthalmoscope, and 20- and 28-diopter
lenses. Retinal findings were classified and staged
according to the International Classification of
ROP.13,14 Examination was done weekly in cases of
retinopathy, biweekly if progression was ascertained,
and less frequent only if regression was evident.  Need
for treatment was based on the recommendations of
the Early Treatment for Retinopathy of Prematurity
Cooperative Group.15 The infants  who reached  high-
risk pre-threshold, threshold disease, and aggressive
posterior retinopathy of prematurity (APROP) were
classified as severe treatable ROP and treated with
laser indirect ophthalmoscopy (LIO) or cryotherapy
(Cryo) or combined with intravitreous bevacizumab
(IVB). The infants with a more advanced stage of
ROP were treated with retinal surgery. The anatomical
outcome was assessed with a fundoscopic appea-
rance in the last examination. Outcomes classified
as unfavorable if the fundus revealed macular
dragging, retinal detachment, or retrolental cicatrix
formation. Detailed baseline characteristic, demo-
graphic information, co-morbidities, treatments and
outcomes were collected.

Results
From a total of 1,609 infants examined, ROP

was detected in 655 preterm infants (40.7%) screening
in our ROP clinic during October 2006 - September
2009. The incidence of ROP cases did not declined
since 2007 (Figure 1). ROP were found in 202 from
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481 infants (42%) in the year 2007, 218 from 558
infants (39%) in 2008, and 235 from 570 infants (41%)
in 2009. We found 86 cases of stage 1 ROP and 98
cases of stage 2 ROP without plus disease. We
classified severe ROP to pre-threshold and thresh-
old ROP 387cases (59%), stage IV 23 cases (4%),
stage V 14 cases (2%), and aggressive posterior
ROP (AP-ROP) 47cases (7%) (Figure 2).

Low GA and low BW were common factors
(Tables 1 and table 2). Mean GA was 29.1 weeks
(20-39 wk). Mean BW was 1,254.6 grams (545-2,670

g). Stage 3 ROP was the most common finding.
Almost all severe ROP cases were treated with LIO
(Figure 3). Fourteen cases of pre-threshold and
threshold ROP failed with LIO and needed further
treatment (13 cases combined with cryotherapy and
1 case combined with IVB, pars plana vitrectomy,
and membrane peeling).  LIO was done in all AP-
ROP cases and combined with IVB in 2 cases. There
were unfavorable outcomes 27 cases (7.7%) in pre-
threshold and threshold group compare to 15 cases
of AP-ROP (36.6%) (Table 3).

Figure 1.  Number of ROP (retinopathy of prematurity) cases during study period

Figure 2.  ROP (retinopathy of prematurity) classification

2007 2008 2009
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Figure 3.  Treatment for ROP

ë No data
ë <28
ë 28-30
ë 31-32
ë >32
Total

I

5
14
36
17
12
84

II

5
32
79
25
19
160

III

2
88
159
51
25
325

IV

3
10
10
0
0
23

V

3
1
8
1
1
14

APROP

2
7
15
15
8
47

Others*

0
1
1

2

Tot

20
153
308
109
65
655

ROP (retinopathy of prematurity)
GA (weeks)

Table 1 ROP in relation to gestational age

* = 1 cicatricial ROP, 1 regressed ROP

ë No data
ë <1,000
ë 1,000-1,500
ë 1,501-2,000
ë >2,000
Total

I

7
12
42
19
4
84

II

5
28
95
29
3

180

III

8
87
168
54
8

325

IV

1
12
9
0
1
23

V

0
3
11
0
0
14

APROP

0
6
30
8
3
47

Others*

0
2
0
0
0
2

Tot

21
150
355
110
19
655

ROP (retinopathy of prematurity)
Birth weight (grams)

Table 2  ROP in relation to birth weight

* = 1 cicatricial ROP, 1 regressed ROP
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Discussion
The etiology of ROP appears to be multi-

factorial. In addition to birth weight and gestational
age, the Multicenter Trial of Cryotherapy for Retino-
pathy of Prematurity reported multiple births,
continuous oxygen therapy, and white race as risk
factors for the development of ROP.6 Although many
studies have suggested various risk factors for ROP,
there is substantial disagreement on the variables
other than low birth weight and short gestational
age.16-20 Risk factors may show differences according
to the improvements and variation in levels of neonatal
care, socioeconomic factors, race, country, and various
populations.10,11 This hospital-based study represents
the incidence and need for treatment for ROP in our
institute as a tertiary center of  a developing country
with middle income and this current report cannot
represent the true national incidence of ROP. Short
gestational age and low birth weight, which were
previously identified as risk factors for ROP,3-5 were
two risk factors in the current study. We found ROP
in 153 infants (24.1%) with a GA of 28 weeks or less.

Most recently, the American Academy of Oph-
thalmology (AAO), the American Academy of Pedia-

trics (AAP), and the American Association for Pediatric
Ophthalmology and Strabismus (AAPOS) revised the
previous statement for screening of premature
neonates for ROP that was published in 2001.21

Screening examinations are recommended for all
neonates with a BW of less than 1,500 g or with an
estimated GA of 32 weeks or less. Screening is also
recommended for selected neonates with a BW
between 1,500 and 2,000 g or a GA of greater than
32 weeks with an unstable clinical course, including
those requiring cardio-respiratory support and who
were judged to be at high risk. If we had not adapted
these çand/or unstable clinical courseé criteria16 to
screen all premature infants with BW < 1,500 g and/
or GA) < 28 weeks, many infants with severe ROP
would have been missed (19 cases with birth weight
> 2,000 g with ROP and more than 174 cases with
GA > 28 weeks with ROP).

The treatment rate for neonates with a birth
weight of less than 1,000 g is 16.5% in our study
compared to 6% in the CRYO-ROP study and 9% in
the ET-ROP study.22 There are various reports23,24

describing the development of severe ROP in larger
infants. Hutchinson et al24 reported that previous

Table 3  Outcome of Severe treatable ROP
Severe treatable ROP
Prethreshold & Threshold ROP
(N=387)

AP-ROP
(N=47)

Total
(N=434)

Loss F/U
38

9.8%

6
12.8%

44
10.1%

Favorable outcome
322

(645 eyes)
92.3%

26
(52 eyes)
63.4%

348
(697 eyes)

89.2%

Unfavorable outcome
27

(53 eyes)
7.7%

15
(27 eyes)
36.6%

42
(80 eyes)
10.8%
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screening guidelines published by the AAP, AAPOS,
and AAO may fail to detect severe ROP in larger,
more mature infants. Our patient file of the infants
with BW more than 2,000 g with severe ROP may
have had multiple risk factors, but we could not collect
all data because of a referral system defects.

In this study, 12 cases from 65 cases with GA
more than 32 weeks and 4 cases from19 cases with
BW more than 2,000 g were stage 1 and showed
regression spontaneously. 89.2% of severe treatable
ROP cases had a favorable outcome with conventional
treatment with LIO. The APROP group had more
unfavorable outcome rates (36.6%) than the pre-
threshold and threshold group (7.7%). This may be
explained by different disease etiology and may need

different clinical approach.25-28

This study has some limitations. Firstly, the study
is retrospective. Secondly, our study population was
referral out-patient cases. Incomplete chart retrieval,
and loss of follow-ups were unavoidable. Finally, this
study was from a single institution with a limited
number of neonates and the data provided may not
be representative of other medical centers in our
country. Further comprehensive countrywide survey
on ROP is needed to determine any regional
differences in disease prevalence and outcomes. And
this may be helpful for the determination of incidence,
risk factors, and suitable screening criteria for ROP
in Thailand.
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