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Structural sequelae and refractive outcome 1 year after laser treatment for
type 1 prethreshold retinopathy of prematurity in Asian Indian eyes

Deeksha Katoch, Gaurav Sanghi, Mangat R Dogra, Nikhil Beke, Amod Gupta

Aim: The aim was to study the structural sequelae and refractive outcome after laser treatment for
Type 1 prethreshold retinopathy of prematurity (ROP) in Asian Indian eyes. Materials and Methods:
A retrospective chart review of infants with Type 1 prethreshold ROP (defined according to the Early
Treatment for Retinopathy of Prematurity study) undergoing laser treatment at a tertiary center between
January 2004 and December 2008 was done. The 1-year outcome of infants was analyzed. Results: Sixty-
nine eyes of 36 infants were included. The mean birth weight was 1121.69 + 254.81 g and the gestational
age was 28.99 + 2.03 weeks. Sixty-five eyes (94.2%) had zone 2 and 4 (5.8%) had zone 1 disease. Forty-four
(63.77%) eyes had stage 2 ROP with plus disease and 25 (36.23%) eyes had prethreshold (fewer than five
contiguous or eight cumulative clock hours) stage 3 ROP with plus disease. None of the eyes developed
retinal structural sequelae. On cycloplegic retinoscopy, 59.4% eyes had nonsignificant hyperopia [spherical
equivalent (SE) < 4 D], 14.5% eyes had no refractive error (SE 0 D), 24.7% eyes had low myopia (SE < 5
D), and 1.4% eyes had high myopia (SE > 5.0 D). Eyes developing myopia were associated with a greater
number of clock hours of ROP, greater number of laser spots used, and a longer time to disease regression.
Two infants (5.6%) had esotropia and one (2.8%) had exotropia. Conclusion: Asian Indian infants treated for
Type 1 prethreshold ROP did not develop retinal structural sequelae. Myopia was seen in nearly one-fourth
of the eyes.The risk factors for myopia were a greater number of clock hours of ROP, greater number of laser
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spots, and a longer time to regression of ROP.

Key words: Myopia, prethreshold retinopathy of prematurity, retinopathy of prematurity

Retinopathy of prematurity (ROP) is a proliferative vascular
retinopathy affecting infants with a young gestational age and
low birth weight.l"? No standard guidelines for the treatment
of ROP existed before the multicenter trial of Cryotherapy
for Retinopathy of Prematurity (CRYO-ROP).”! The CRYO-
ROP study established that treatment with cryotherapy
in threshold ROP reduced the incidence of unfavorable
outcomes.B* However, follow-up studies on threshold
ROP treated successfully with either cryotherapy or laser
photocoagulation reported a high incidence of structural
sequelae and myopia.>" The guidelines for the treatment of
ROP have changed after the Early Treatment for Retinopathy
of Prematurity (ETROP) study.™ The ETROP study used a
complex algorithm to identify patients with prethreshold
ROP with a high risk for progression, who were enrolled into
the trial. Based on the study results, the investigators defined
Type 1 and Type 2 ROP from the cohort of prethreshold eyes
and recommended treatment for Type 1 prethreshold ROP."!
Follow-up studies from the ETROP trial report a significantly
better structural outcome compared with conventionally
managed eyes, with no greater risk of ocular complications.!"
The ETROP study enrolled infants with <1250 g birth weight.
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However, treatable ROP affects a significant proportion of
infants with heavier birth weight (>1250 g birth weight) in
developing Asian and middle-income group countries.!'*#]
Little information exists about the structural sequelae and
refractive outcome of laser-treated prethreshold eyes in these
infants. The present study reports the structural sequelae and
refractive outcome after laser photocoagulation in Asian Indian
eyes with Type 1 prethreshold ROP.

Materials and Methods

We did a retrospective chart review of infants with Type 1
prethreshold ROP undergoing laser treatment at a tertiary
center between January 2004 and December 2008. Type 1
prethreshold ROP was defined according to the ETROP study
and included one of the following: (1) zone 1 stage 1 or 2 ROP
with plus disease, (2) zone 1 stage 3 (fewer than five contiguous
or eight cumulative clock hours) ROP with plus disease, (3) zone
2 stage 2 ROP with plus disease, and (4) zone 2 stage 3 (fewer
than five contiguous or eight cumulative clock hours) ROP
with plus disease.Infants completing 1-year follow-up after
laser treatment were included. A retrospective chart review was
done to retrieve various parameters for these infants including
the birth weight, period of gestation, postconceptional age at
the time of treatment, zone of involvement, stage, and total
clock hours of ROP.

All infants underwent confluent laser treatment (spots less
than half burn width apart) with either a diode laser (IRIS
Medical Oculight SL, 810-nm infrared laser; Iris Medical Inc.,
Mountain View, CA, USA) or 532-nm green laser (IRIS Medical
Oculight GL, 532-nm green laser; Iris Medical Inc.). Treatment
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details were analyzed including the type of laser used, number
of laser spots, number of laser sittings, and time required for
regression of disease. The unfavorable outcome included
(1) a posterior retinal fold involving the macula, (2) a retinal
detachment involving the macula, or (3) retrolental tissue or
mass obscuring the view of the posterior pole.*]

The 1-year outcome of infants including refractive error,
presence of strabismus or nystagmus, and retinal structural
sequelae was retrieved. At the 1-year follow-up visit, the
refractive error was assessed after cycloplegia using the 1%
atropine ointment twice a day for 3 days. Spherical equivalent
(SE) of retinoscopy findings were used for the present study.
The refractive error was labeled as hyperopia (SE > +0.25 D),
no refractive error (SE = 0), and myopia (SE > -0.25 D). At the
same visit, a detailed retinal examination was carried out by
an experienced retinal surgeon (MRD). The various retinal
structural sequelae studied included narrowing of arcades,
macular drag, disc drag, vitreal membranes, and presence of
localized peripheral tractional detachment. Various factors
including baseline infant characteristics, severity of disease, and
time to regression were compared for eyes with myopia and
no myopia. Student’s t-test was used to compare independent
linear variables and a chi-square test for nominal variables.
P <0.05 was considered statistically significant.

Results

Thirty-six infants met the inclusion criterion of the study. The
mean birth weight of infants was 1121.69 + 254.81 g (range
625-1600 g). Thirteen infants (36.11%) had a birth weight
greater than 1250 g. The mean gestational age was 28.99 +2.03
weeks (range 26-33 weeks). The mean postconceptional age
at the time of laser treatment was 36.93 + 3.38 weeks (range
32-48 weeks). Of the 72 eyes of these 36 infants, 69 eyes were
treated for Type 1 prethreshold ROP. Sixty-five (94.2%) eyes
had zone 2 disease and 4 (5.8%) had zone 1 disease. Forty-
four (63.77%) eyes had stage 2 ROP with plus disease and 25
(36.23%) eyes had prethreshold (fewer than five contiguous or
eight cumulative clock hours) stage 3 ROP with plus disease.
The mean number of total clock hours of ROP was 8.94 +2.73
clock hours (range 5-12). Of the 69 eyes, 66 eyes were treated
with a diode laser and 3 eyes with a 532-nm green laser. The
mean number of laser spots applied was 1492.97 + 961.56.
None of the eyes required retreatment. The mean time for the
regression of ROP following treatment was 4.76 + 2.45 weeks
(range 2-16 weeks).

At 1-year follow-up, all eyes had a favorable outcome. None
of the eyes showed structural posterior pole sequelae such as
narrowing of arcades, disc drag, or macular drag. Peripheral
ocular changes, namely, vitreous membranes and peripheral
tractional retinal detachment were not observed in any eye.

Two infants (5.6%) had esotropia and one (2.8%) had
exotropia. None of the three infants developing strabismus had
anisometropic amblyopia, as the refractive eror was similar for
both eyes. Rest all infants had a parallel visual axis. None of
the infants had nystagmus.

On cycloplegic retinoscopy, the median refractive error
was 0.75 D (range —9.5 to +4 D). Forty-one (59.4%) eyes had
nonsignificant hyperopia (range 0.25-4 D] and 10 (14.5%)
eyes had no refractive error (SE 0 D). Seventeen (24.7%)

eyes had low myopia (<5 D; range -0.25 D to —4.25 D). High
myopia (>5.0 D) was seen in only one (1.4%) eye. This eye
had 9.5 D myopia. Various factors including baseline infant
characteristics, severity of disease, and time to regression were
compared for eyes with myopia (1 = 18) and no myopia (1 =
51), despite a grossly unequal number of eyes in two groups.
As compared to eyes with no myopia, eyes developing myopia
had a significantly greater number of total clock hours of ROP,
greater number of laser spots, and longer time required for the
regression of ROP after laser [Table 1].

Discussion

In the present study, nearly one-third of infants had a birth
weight greater than 1251 g. Treatable ROP in infants with > 1250
g birth weight is not uncommon in the developing world.¢!
In contrast, most reports from western centers and developed
countries focus on ROP in extremely premature infants with
<1250 g birth weight.['*141520l The mean birth weight of infants
in the present study was 1121.69 g which is much higher than
703 g for the ETROP cohort."! The mean gestational age of
infants in the present study was 28.99 weeks which is higher
than 25 weeks for the ETROP cohort." As the infants treated
in the present study were heavier and older, the disease profile
and outcomes in these infants are likely to be different.

Laser photocoagulation has replaced cryotherapy as the
standard treatment for ROP in most centers.”!! With the
introduction of the the ETROP guidelines, treatment is being
done much earlier than threshold for Type 1 prethreshold
ROP.™ None of the eyes in the present study showed structural
posterior pole sequelae. The CRYO-ROP study reported a
44.4% rate of retinal residua in threshold eyes with a favorable
outcome at 3.5 years after cryotherapy.”’ A recent study
reported a high rate of structural posterior pole sequelae in
eyes successfully treated by laser treatment for threshold
ROP." These changes included narrowing of arcades, disc
drag, and macular drag in 53.26%, 18.48%, and 14.13% eyes,
respectively.'” Peripheral ocular changes, namely, vitreous
membranes and peripheral tractional retinal detachment

Table 1: Comparison of putative risk factors: myopia vs.
no myopia

Myopia No myopia P-value
(n=18) (n=51)
Birth weight (g) 1129.20 + 1114.26 = 0.875
193.75 273.74
POG (week) 28.24 +1.45 29.19 +2.17 0.210
PCA at treatment 36.74 + 3.48 36.96 + 3.35 0.860
(week)
Total clock hours of 11.11 £ 2.05 8.18 +2.54 <0.0001
ROP
Number of spots 2365.06 + 1185.18 + <0.0001
1271.58 580.75
Time for ROP 6.11£2.95 4.28 +2.07 0.005
regression after laser
(week)
Zone 1 disease, n (%) 4 (22.22%) 0 -
Stage 3, n (%) 8 (44.44%) 17 (33.33%) 0.577

ROP: Retinopathy of prematurity
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were not seen in any of the eyes in the present study. In
comparison, vitreous membranes and peripheral tractional
retinal detachment were reported in 65.21% and 16.3% eyes,
respectively, for eyes treated at threshold.!']

Only 3 (8.3%) of the 36 infants in the present study had
strabismus. This rate of strabismus is lower than the 28.8% recently
reported for eyes undergoing laser treatment at threshold. The
ETROP study reported strabismus in 22.8% of prethreshold eyes
with a bilateral favorable outcome.” The low rate of strabismus
in the present study may be attributed to short follow-up
duration, predominant symmetric presentation, and regression
without sequelae in both the eyes of the infants.

Assignificant proportion of eyes with ROP develop myopia,
which needs appropriate correction and follow-up.-132327
High rates of myopia have been reported for threshold ROP
treated with either cryotherapy or laser.’**IRecent studies and
subgroup analysis in the ETROP study report myopia in nearly
80% of threshold eyes treated with laser photocoagulation.['>]
In the present study, 26.1% infants had myopia (SE > 0.25 D)
and 1.4% had high myopia (SE >5 D). One may be tempted to
compare these rates with the ETROP study which reported
that 64.5% of treated high-risk prethreshold infants had
myopia (SE > 0.25 D) and 25.5% had high myopia (SE > 5 D)
at 9 months.”! However, a direct comparison with the ETROP
study is not possible, given the fact that an entirely different
subset of infants with a higher birth weight and gestational
age are dealt with in the present study. Previous studies have
reported that the prevalence of myopia is positively correlated
with a lower birth weight and greater severity of ROP.>#22]
In the present study, 13 (36.11%) infants had a birth weight
greater than 1251 g. Myopia rates in these infants are likely to
be lower. The development of myopia is linked to cicatricial
retinal changes and retinal residual of ROP.¥##%1]n the present
study, the regression of ROP was seen without structural retinal
sequelae, which may also account for lower rates of myopia.

The present study is retrospective in nature. This induces
inherent observational and inclusion bias. The study also lacks
a control group. Another limitation of the study is a short
follow-up duration. In summary, the study reports the outcome
of Type 1 prethreshold ROP in a subset of infants who are
heavier and older than those previously reported. Prethreshold
ROP in these infants was milder and regressed without any
retinal residua of ROP. Despite a normal anatomical outcome,
a significant proportion (26.1%) of eyes develp myopia which
needs to be followed up.
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