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Purpose: The purpose was to report the structural, visual, and refractive outcomes of infants
treated for retinopathy of prematurity (ROP) with laser and to identify the risk factors for
unfavorable outcomes.

Materials and methods: The charts of infants with severe ROP treated by diode laser in a
tertiary center during the period April 1999 to November 2003 were reviewed. Treated infants
were followed up for fundus examination, visual acuity assessment, and cycloplegic refraction.
Data regarding ocular risk factors, like zones of ROP and the extent of extraretinal proliferations,
and data regarding various systemic risk factors were collected. A minimum follow up of
6 months was needed for inclusion in the study of structural outcome. A minimum follow
up of 24 months was needed for the study of visual and refractive outcomes. The outcomes
measured were: rate of unfavorable structural outcome, unfavorable visual outcome (visual
acuity < 20/40), and high myopia (myopia = 5 diopters). The ocular and systemic risk factors
were studied for their significance in the development of unfavorable outcomes.

Results: Two hundred seventy eyes of 148 infants were treated for severe ROP, out of which
20 eyes (7.4%) had unfavorable structural outcome. Visual data were available for 149 eyes
of 81 infants, of which 70 eyes (47%) had unfavorable visual outcome. Refractive data
were available for 131 eyes of 72 infants, and high myopia was present in 23 (17.6%) eyes.
Zone I disease was the significant risk factor for unfavorable structural (P < 0.0001), unfavorable
visual outcome (P = 0.03), and for high myopia (P < 0.0001). Lower postconceptional age
at treatment was significant for unfavorable structural outcome (P = 0.03) and high myopia
(P < 0.0001). Presence of sepsis (P = 0.029) and extraretinal proliferation = 6 hours were
significant for unfavorable structural outcome (P = 0.002).

Conclusion: ROP in zone [ was the most significant risk factor for all the unfavorable outcomes.
Laser-treated ROP infants need long term follow up.

Keywords: structural outcome, refractive outcome, visual outcome, unfavorable outcome,
risk factors for unfavorable outcomes

Introduction

Retinopathy of prematurity (ROP) is an important preventable cause of childhood
blindness.! The cryotherapy for retinopathy of prematurity study (CRYO-ROP)?
established the benefit of treatment for threshold ROP, in reducing the risk of blindness.
Transpupillary diode laser photocoagulation (TDLP) for threshold ROP, through
indirect ophthalmoscope delivery, has become an effective alternative to cryotherapy
because of lesser morbidity, easier accessibility to the posterior retina without the need
to open the conjunctiva, and better structural and functional outcomes.*” Structural
and functional results for threshold ROP after TDLP have been published, with
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varying periods of follow up.**%'5 The incidence of ROP
and of threshold disease have both been reported from the
Middle East,'*!” but to the best of our knowledge, there are
no studies from the region regarding structural, refractive,
and functional results of TDLP for threshold ROP.

In this study, we aim to study the structural and functional
outcomes of infants who underwent TDLP in our center
from August 1999 to November 2003 and to identify the risk
factors for unfavorable outcomes. This study was conducted
before the introduction of the Early Treatment of Retinopathy
of Prematurity (ETROP) study'® guidelines in our center.

Materials and methods

The study was approved by the Institutional Ethics
Committee of Al-Bahar Ophthalmology Centre, Kuwait.
We identified the infants treated for ROP by TDLP from the
operation theater register of the hospital, as this procedure
was conducted in the operation theater during the study
period. Screening of the babies was done at the neonatal
intensive care units of four hospitals of the Ministry of
Health of Kuwait, namely, Al Sabah Maternity Hospital,
Al Farwaniya Hospital, Al Jahra Hospital, and Al Adan
Hospital. However, the laser treatment was carried out at the
Al-Bahar Ophthalmology Centre, Kuwait. The procedures
for screening and treatment for ROP followed in this study
are similar to those described elsewhere.!” Based on the
observations that lesser circumferential involvement at the
time of treatment leads to better structural outcomes,'*?°
our criteria for treatment of ROP were stage 3+ in zone | or
I, with extraretinal proliferations (ERP) of at least 3 clock
hours (h) contiguously or 5 clock h cumulatively. We called
this “modified threshold disease.”!” Zone I was the circular
area of retina the radius of which extends from the center
of the disc to twice the distance from the center of the disc
to the center of the macula, and zone II was the retinal area
extending centrifugally from the edge of the zone I to the
nasal ora serrata.

The screening guidelines of the Ministry of Health
hospitals of Kuwait included all infants born with birth
weight (BW) of 1500 g or less and/or at gestational age (GA)
of 34 weeks or less. The laser procedure was carried out in
the operation theatre, in the presence of the neonatologist.
The entire avascular retina, from the ridge to the ora serrata,
was treated in a near confluent manner using a Diode Laser
Indirect Ophthalmoscope (Oculight® SL, Iridex Corp,
Mountain View, CA, USA). The laser treatment was done by
VBW, NK, or SR, who are trained vitreoretinal specialists,
with experience in the use of the indirect diode laser;

if follow-up examinations showed persistent plus disease
with the presence of active ERP, then such eyes were
retreated to cover the skipped areas. Once the ROP showed
regression, the infants were followed up every 6 months to
1 year. During each visit, the infants were examined for the
pattern of fixation, presence of strabismus, and cycloplegic
refraction, with Cyclopentolate 1% eye drops. Fundus
examination was done by indirect ophthalmoscopy. The best
corrected visual acuity in each eye was checked with Cardiff
cards at a 50 cm distance in the preverbal age group, and the
Snellen equivalent was noted. In those children who were
able to communicate, visual acuity was measured with the
Snellen visual acuity chart.

The case charts were reviewed to collect the data
regarding sex, GA at birth, BW, whether product of single or
multiple pregnancy, number of ventilated days, presence of
intraventricular hemorrhage (IVH), and sepsis. The eye, zone
of ROP, the circumferential extent of ERP, postconceptional
age (PCA) at treatment and need for retreatment were noted.
Details of further vitreoretinal surgeries, if any, and their
results were noted. The anatomical status of the retina, best
corrected visual acuity, spherical equivalent (SE) refraction
(spherical value plus half the cylinder value) in each eye,
presence of strabismus, and duration of follow up in months
were recorded.

The outcomes studied were: (a) unfavorable structural
outcome, defined as per the CRYO-ROP study;?
(b) unfavorable visual outcome, defined as visual acuity of
less than 20/40; and (c) unfavorable refractive outcome — high
myopia, defined as myopia = 5 diopters (D).

For subjects to be included in the study of unfavorable
structural outcome, a minimum follow up of 6 months was
needed. For visual and refractive outcomes, subjects with a
minimum follow up of 24 months were included. Those who
did not meet these criteria were excluded from the study.

Statistical analysis

All data were entered into a spreadsheet and analyzed using
PASW for Windows statistical software Version 18.0 (IBM,
Armonk, NY, USA). Chi square test was used for categorical
variables and Student #-test was used for linear independent
variables.

A P-value of 0.05 or less was considered statistically
significant. To study the significance of systemic factors for
unfavorable structural outcome, infants with unfavorable
structural outcome in at least one eye were compared with
those who had favorable outcome in both eyes. To study
the significance of ocular risk factors, like ERP and zone of
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the ROP, for unfavorable structural outcome, all the studied
eyes with unfavorable outcome were grouped together and
compared with eyes with favorable outcome. The same
principles were applied for the study of unfavorable visual
and refractive outcomes.

Results

One hundred forty-eight infants had a minimum follow up
of 6 months and were eligible to be included in the study.
We excluded seven infants who had died within 3 months
of treatment and four who were lost to follow up. Out of the
remaining 148 infants, 81 infants had follow up of at least
24 months and visual data were available for them. Out of these
81 infants, refractive data were available for only 72 infants,
and these 72 infants were included in the study of refractive
outcome. The demographic features of these 148, 81, and
72 infants are given in Table 1. The prevalence of systemic and
ocular risk factors among these infants is shown in Table 2.

Structural outcomes

Two hundred seventy eyes of 148 infants were treated by
laser for severe ROP during the study period. The mean
follow up of the 148 infants was 23 months * 17.0 months
(range; 6-96 months). One hundred twenty-two infants
(82.4%) were treated bilaterally and 26 (17.6%) unilaterally.
Regression of the disease was seen with first treatment in all
except 47 eyes (17.2%) that needed retreatment of skipped
areas. Twenty eyes of 13 infants (seven infants, bilaterally;
and six, unilaterally) showed progression of ROP and the rest
regressed; out of these 20 eyes, eleven eyes developed stage 5
(total retinal detachment), eight developed stage 4B (partial

Table | Demographic characteristics of infants

retinal detachment involving the fovea), and one developed
stage 4A (extrafoveal partial retinal detachment).

Eight eyes underwent pars plicata vitrectomy and the
one eye with stage 4A underwent scleral buckling, and
the remaining eleven eyes were not operated upon. Out of
the eight eyes operated, two eyes had a reattached posterior
pole. The one case of stage 4A eye, which underwent scleral
buckling, had an attached retina with severe dragging of the
macula and disc. In summary, 20 (7.4%) eyes of 13 (8.8%)
infants had an unfavorable structural outcome irrespective of
the outcome of further surgeries. Among those with favorable
structural outcome, seven eyes (2.8%) had disc dragging,
with macular heterotopia.

There were 50 (18.5%) eyes with ROP in zone I and 220
(81.5%) eyes with ROP in zone II. The mean ERP in the
270 eyes was 4.5 h + 2.2 h (range 2—12 h). There were seven
eyes in which the treatment was carried out even when the ERP
was only 2 h because of the severe nature of the plus disease.

Two hundred eyes were treated according to our aimed
guidelines of the extent of stage 3+, and 70 eyes were treated
after they had exceeded our criteria.

For unfavorable structural outcome, the presence of sepsis
(P =0.026, Chi square), lower PCA at treatment (P = 0.03,
t-test), zone I disease (P < 0.0001, Chi square), and treat-
ment of the eyes with ERP = 6 h (P =0.002, Chi square test)
were significant (Table 3). Males were more likely to have
unfavorable outcome than females, although the P-value did
not meet statistical significance (P = 0.054).

However, BW, GA, single or multiple births, presence
of IVH, and number of ventilated days were not found to be
significant risk factors for unfavorable structural outcome.

Characteristics Structural outcome

Visual outcome Refractive outcome

Number of infants

Number (%) 148 (100)
Number of eyes studied

Number (%) 270 (100)
BW (g)

Mean 910.8

Range; = SD 490-1650; 203.2
GA (weeks)

Mean 27.4

Range; = SD 24-34; 1.9
Sex

Female, number (%) 66 (45)

Male, number (%) 82 (55)
Follow up (months)

Mean 23.0

Range; = SD 6-96;+ 17.0

81 (100) 72 (100)

149 (100) 131 (100)

903.5 900

490-1473; 199.5 490-1473; 203.4
27.4 27.4

24-34; 2.1 24-34; 2.1

35 (43.2) 33 (45.8)

46 (56.8) 39 (54.2)

35 36

24-96; £ 14 24-96; + 142

Abbreviations: BW, birth weight; GA, gestational age at birth; SD, standard deviation.

Clinical Ophthalmology 2013:7

submit your manuscript

273

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Wani et al

Dove

Table 2 Prevalence of systemic and ocular risk factors among
infants studied for structural, visual, and refractive outcomes

Table 3 Risk factors found significant for unfavorable outcomes

Characteristics Structural Visual Refractive
outcome outcome outcome
Pregnancy
Single, n (%) 102 (68.9) 53 (65.4) 44 (61.1)
Multiple, n (%) 46 (31.1) 28 (34.6) 28 (38.9)
IVH
Present, n (%) 67 (45.3) 39 (48.1) 33 (45.8)
Absent, n (%) 81 (54.7) 42 (51.9) 39 (54.2)
Sepsis
Present, n (%) 76 (51.4) 50 (61.7) 42 (58.3)
Absent, n (%) 72 (48.6) 31 (38.3) 30 (41.7)
Ventilated days
Mean + SD 24.0 £20.3 25.8+£20.7 26.6 £20.8
Range 0-98 0-98 0-98
Eye zone
Zone | n (%) 50 (18.5) 38 (25.5) 25 (19.1)
Zone Il n (%) 220 (81.5) 111 (74.6) 106 (80.9)
PCA (weeks)
Mean + SD 374+£22 372+£20 373+ 1.9
Range 3247 32-43 4-43
ERP
Mean + SD 45+ 1.8 45+ 18 44+ 1.6
Range 2-12 2-10 2-10

Abbreviations: IVH, intraventricular hemorrhage; SD, standard deviation; PCA,
postconceptional age (at treatment); ERP, extraretinal proliferation.

Visual outcomes

Visual data were available for 149 eyes (75 right and 74 left
eyes) of 81 infants who had completed a minimum follow
up of 24 months. Sixty-eight subjects had laser treatment
of both eyes and 13 had laser treatment in only one eye.
Table 4 shows the distribution of visual acuity in the right and
left eyes. Seventy-nine eyes (53%) achieved visual acuity of
20/40 or better. Unfavorable structural outcome was present
among seven infants bilaterally and three infants unilaterally,
in this group of 81 subjects. Four eyes had dragged disc and
macular heterotopias. One child had bilateral optic atrophy
due to hydrocephalus, and another child had cerebral palsy.
Twenty-one (25.9%) infants had strabismus, in this group of
81 infants. Zone I disease was present in 38 eyes (25.5%), and
the mean ERP in the 149 eyes was 4.5 h * standard deviation
(SD) 1.8 h (range 2—10 h).

The significant risk factor for unfavorable visual outcome
(vision < 20/40) was zone I disease (P = 0.002, Chi square
test). Other systemic or ocular risk factors were not found to
be significant for unfavorable visual outcome.

Refractive outcomes

Refractive data were available for 131 (66 right
and 65 left) eyes of 72 infants. Table 5 shows the
distribution of refractive errors in right and left eyes.

Risk factor Favorable Unfavorable P-value
Significant risk factors for unfavorable structural outcome
Sepsis
Present 65 I 0.026 (t-test)
Absent 70 2
ERP criteria
=5 hours 190 10 0.002 (Chi square)
= 6 hours 60 10
Zone ROP (eyes)
Zone 214 6 <0.0001 (Chi square)
Zone | 36 14
PCA (weeks)
Mean + SD 375+£22 36219 0.03 (t-test)
Range 3447 32-39

Significant risk factors for unfavorable visual outcome
Zone ROP (eyes)
Zonel ll 68 43
Zone | Il 27
Significant risk factors for unfavorable refractive outcome
Zone ROP (eyes)

0.001 (Chi square)

Zone 97 9 <0.0001 (Chi square)
Zone | I 14

PCA (weeks)
Mean + SD 376+19 359x12 <0.0001 (t-test)
Range 3443 34-38

Abbreviations: ERP, extraretinal proliferation; ROP, retinopathy of prematurity;
PCA, postconceptional age (at treatment); SD, standard deviation.

The average SE for 131 eyes was —1.26 D = SD 3.29 D
(range +6 to —9.5 D). The average SE in the right and left
eyes were —1.33 D £ SD 3.61 D (range —9.5 to +6.0 D) and
—1.20 D £ SD 2.96 D (range —8.5 to +5.5 D), respectively.
High myopia was found in 23 eyes (17.8%). Zone I disease
was present in 25 (19.1%) eyes, and the mean ERP in the
131 eyes was 4.4 h £ SD 1.6 h (range 2—10 h).

Zone I disease (P =0.001, Chi square) and lower PCA at
treatment (P < 0.0001, #-test) were significant risk factors
for high myopia. Lower BW was found to be a marginally
significant (P = 0.06, #-test) risk factor for high myopia.
Sex, single or multiple pregnancies, GA at birth, number of
ventilated days, presence of sepsis, IVH, or extent of ERP
was not significant for unfavorable refractive outcome.

Table 4 Visual acuity in 149 eyes studied

Visual acuity Right eye Left eye Total %
No LP 6 5 Il 7.4
LP-HM 5 7 12 8.0
CF-20/400 8 6 14 9.4
20/200-20/70 9 10 19 12.8
20/60-20/50 8 6 14 9.4
20/40-20/20 39 40 79 53.0
Total 75 74 149 100.0

Abbreviations: LP, light perception; HM, hand motion; CF, counting fingers.
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Table 5 Spherical equivalent in right and left eyes studied
(n=131)

Refractive error Right eye Left eye Total % of 131
(diopter)

>45.0 3 2 5 3.8
+2.5 to +5 2 | 3 23
0.25 to +2.25 10 12 22 16.8
0to —2.25 33 34 67 51.1
—2.5 to —4.75 6 5 I 8.4
-5.0to-10 12 I 23 17.6
>—10 None None 0 0
Total 66 65 131 100
Discussion

This study of 270 eyes is the first and the largest series
reporting the outcomes of infants from the Middle East
who had laser-treated ROP before the guidelines of ETROP
study'® were published. The rate of unfavorable structural
outcome in our study was 7.4% of the treated eyes. The visual
acuity of less than 20/40 was seen in 47% of the 149 eyes for
which visual data were available. High myopia was seen in
17.8% of the 131 eyes studied.

Our rate of unfavorable structural outcome of 7.4%
among the laser-treated eyes is comparable with the studies
by Foroozan et al® and Axer-Siegel et al,'' but the mean
BW and GA at birth of our series were higher than in these
two studies (Table 6). Gilbert et al*' have highlighted the
differences in the characteristics of infants with severe ROP
in countries with different levels of economic development.
Other studies have reported higher rate of unfavorable
structural outcome than in our study,”!>?? but the mean BW
and GA of the infants in those were lower than in our study
population (Table 6). The 6-year follow-up ETROP study
(the threshold arm)*® reported unfavorable structural outcome

Table 6 Comparison of studies

in 15.2% of treated eyes. However, all the treated infants
in the ETROP study'® had BW < 1251 g, and the mean
BW and GA at birth were also lower than in our study. Our
rate of unfavorable outcome in the subset of infants with
BW < 1251 g was 9.3%.

Though 148 infants were available for the study of
structural outcome, only 81 infants had followed up for
24 months or more. Other authors have also observed high
rate of drop out in follow up of laser-treated infants.*!! In our
study of 149 eyes of 81 infants, the visual acuity of 20/40 or
better was achieved in 79 eyes (53%), which is comparable
with the studies by Gnanaraj et al* and Al Ghamdi et al.’
Other authors have reported visual acuity of 20/40 or better in
31.5% to 40% of the eyes studied.'"*?! McLoone etal,* in a
study of 43 eyes, reported visual acuity of 20/40 or better in
73% of subjects at 11-year follow up. It is important to note
that only 1.5%—-3% children aged 6—12 years have visual
acuity of less than 20/40 in the general population.?* Even
when the structural and functional results are better among
the laser-treated infants compared with cryopexy-treated
infants,>” the visual morbidity is still significantly high
among ROP infants treated by laser. Hence, infants treated for
ROP of the pre-ETROP period need long-term follow up.

It is difficult to compare various studies regarding the
visual and refractive outcomes, as the periods of follow up,
sample size, and their demographic characteristics, methods
of assessment of visual acuity, and criteria of favorable
outcomes differ from each other. Table 6 compares various
studies regarding the three outcomes studied.

The mean SE of —1.26 D in our study is comparable
with —1.5 D and —1.8 D found by Axer-Siegel et al'' and
Al Ghamdi et al,” respectively. Lee et al® found a lower SE
of —0.4 D in their laser-treated eyes. However, other authors

Study Number of eyes Mean Mean GAT % Eyes VA= 20/40 % Myopia of =5 Follow
(infants ) BW" g weeks unfavorable (eyes studied) D % eyes up
studied structural studied (months)

outcome Mean

Axer-Siegel et al'' 194(100) 833.9 26 7.3 38.7(75) 24.6(134) 33.6

Lee etal’ 76(40) 770 25.5 14.4 NA™ 10 (60) 44

Foroozan et al® 120(81) 770.4 25.7 9.0 NA™ NA™ 44.5

DeJonge et al® 61(33) 671 24.5 5.0 NA™ NA™ 3

Sahni et al® 81(43) 862 26 10.7 40.07(81) 29.6(81) 36

ETROP study 303(303) 703 253 15.2 31.5(299) 37.6'%(197) 72

(Conventional arm)'>'

Paysee et al'® 266(138) 784 25.4 1.3 NA™ NA™ 6

Dhawan et al'? 184(93) 1137 29.2 NA NA™ 31.5(184) 24.2

Present study 270(148) 910.8 274 74 53(149) 17.8(131) 35

Notes: ‘Birth Weight, iGestational age in weeks, *visual acuity, **Not available in the study.

Mean follow-up for infants with visual and refractive data.
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have reported higher SE in their studies.'>'>?? (Table 6). The
prevalence of high myopia among laser-treated ROP eyes has
been reported to vary from 6.6% to 37.6%.47911121422 The
incidence of high myopia in our study was 17.8%, which is
less than in other studies,'"'*?? including the conventional
arm of the ETROP study.'*

The degree of myopia has been shown to increase with
the severity of ROP2° Our policy of treating ROP earlier, at
modified threshold ROP,'” may be one of the reasons for the
less rate of high myopia in our present study.

However, our rate of high myopia is still higher than
the rates observed in studies by Gnanaraj et al,* Lee et al’
(Table 6) and Al Ghamdi et al,” though these studies included
the lesser number of eyes.

Hence, even when the diode laser-treated eyes have
comparatively less myopia than cryopexy-treated eyes,*’
the occurrence of high myopia is still significantly high
in ROP-treated infants and these infants need long-term
follow up.

Risk factors

We studied various risk factors for structural, visual and
refractive outcomes and found zone I disease to be the most
important risk factor for all the three unfavorable outcomes
(Table 3). In our study for structural outcome, zone I
disease was present in 50 (18.5%) eyes. Zone I disease
may be present in 5%-29% of treated ROP eyes.>*11:1* The
adverse effect of ROP in zone I on structural outcome was
also observed in the ETROP study," in both conventionally
treated and early-treated prethreshold high-risk eyes.
Axer-Siegel et al'' made similar observation regarding
structural outcome but did not evaluate the effects
statistically. Foroozan et al® and DeJonge et al® did not find
zone | disease to be a statistically significant risk factor for
unfavorable structural outcome.

Disease in zone [ was the only risk factor for unfavorable
visual outcome (Table 3) in our study. The conventional arm
of the ETROP study" also noted poor vision more often
in eyes with zone I disease but no statistical significance
was mentioned. Other studies*”!'" have also not addressed
the importance of zone I disease in visual outcomes.

We found zone I disease to be a strong risk factor
(P < 0.0001) for high myopia. Davitt et al'* also observed in
the ETROP study that in the conventionally treated (threshold
ROP) eyes, both myopia and high myopia = 5 D were
higher in zone I eyes compared with zone II eyes, though
the statistical significance was not mentioned. Other authors
who studied the refractive outcomes of laser-treated eyes did

not investigate the role of zone 1 disease in the development
of high myopia = 5 D.!11222

Eyes with favorable structural outcome (Table 3) were
more likely to have been treated at the criteria of ERP = 5 h,
as described in the results. This validates the modified
guidelines of treatment adapted in our centers. In the 270 eyes
of our study, the mean extent of ERP was 4.5 h, which is less
than the 6.3—7.8 h noted in other studies.>*® However, the
extent of ERP was not found to be significant for unfavorable
structural, visual, or refractive outcomes, when analyzed as
continuous data by student #-test. Dhawan et al'? reported a
mean ERP 0f 9.6 h in their study eyes, and the extent of ERP
was a significant risk factor for high myopia.

In our study, the mean PCA at treatment was 37.4 weeks,
which is longer than the 36.1 weeks and 35.3 weeks noted
in studies by Axer-Siegel et al'' and the ETROP" 6-year
follow-up study, respectively. Lower PCA at treatment,
in our study, was a significant risk factor for unfavorable
structural and refractive outcomes but not for unfavorable
visual outcome (Table 3). The lower PCA at treatment may
indicate lower GA at birth and hence, a more premature
infant, as was observed by Axer-Siegel et al.'"! However,
GA at birth was not found to be a significant risk factor
for unfavorable structural outcome in many other studies,
including our study.>>%!!

As observed by other investigators, birth weight was not
found to be a significant risk factor for unfavorable structural
or visual outcomes in our study.>®!'" However, birth weight
was found to be a risk factor with marginal significance
for high myopia (P = 0.06), in our study. The CRYO-ROP
study? also observed the effect of low birth weight on the
development of high myopia.

We found that males were more likely to have an
unfavorable structural outcome than females (P = 0.054).
However, Foroozan et al® did not find gender to be a
significant risk factor. We did not find multiple or single
birth, number of ventilated days, or presence of IVH to be
significant for any of the unfavorable outcomes. Subjects
with severe IVH may have poorer vision due to involvement
of central visual pathways or optic atrophy.® Axel-Siegel
et al'' reported that systemic complications, like sepsis, BPD,
IVH, or necrotizing enterocolitis, were not significant for
unfavorable structural outcome. However, our study found
the presence of sepsis to be a significant risk factor for
unfavorable structural outcome (Table 3). Bourla et al®*
also found sepsis to be significant for unfavorable structural
outcome. In general, sepsis indicates a severely ill infant
who needs more oxygen, and this may contribute to severe

submit your manuscript

276

Dove

Clinical Ophthalmology 2013:7


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Results of laser treatment for ROP

ROP that does not respond to laser treatment. Bourla et al*

found mechanical ventilation to be significant for unfavorable

outcome. However, the number of ventilated days was not

significant for unfavorable outcomes in our study.

We found strabismus in 21 (25.9%) subjects who

had follow up of at least 24 months. Strabismus is

common in ROP-treated subjects and may be seen in
16.3%-39%. 7111223

Conclusion
Though this study is retrospective and has varying periods of

follow up for structural, functional, and refractive outcomes,

it has shown some important findings. A significant number of

infants treated for severe ROP developed visual and refractive

morbidities. Zone 1 disease was shown to be a highly

significant risk factor for unfavorable structural, visual, and

refractive outcomes. The follow up of laser-treated infants

needs to be improved in our population.
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