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Influence of laser versus lens-sparing vitrectomy on myopia in children with

retinopathy of prematurity

Sumita Agarkar, Roshani Desai, Sumeer Singh', Durgasri Jaisankar', Pramod Bhende?, Rajiv Raman®

Purpose: The purpose of this study is to compare the refractive error outcomes in the eyes of premature
babies with retinopathy of prematurity (ROP) who underwent laser plus lens-sparing vitrectomy (LSV)
in one eye and laser alone in the fellow eye. Methods: This is a retrospective study. Fourteen babies with
Stage 4A of ROP or worse who underwent laser plus LSV in one eye (Group 1) and laser alone in the
fellow eye (Group 2) were followed at 2 months, 6 months, 1 year, one and a half year, and 2 years. The
main outcome variable studied was cycloplegic refraction at the baseline and follow-up visits. The change
in spherical and cylindrical power at each visit was compared in Groups 1 and 2. The changes in spherical
equivalent in subgroups were analyzed. Results: Mean gestational age at birth was 29.43 + 2.10 weeks
(range 26-32 weeks). Mean chronological age at the time of surgery was 4.11 + 3.00 months (range
2-10 months). Mean postmenstrual age was 45.86 + 12.13 weeks (range 39-75 weeks). Mean birth weight
was 1340.71 + 361.59 g (range 860-1980 g). All the babies in both groups had progressive myopia till
2 years follow-up; laser group had less myopia than LSV group till 1 year, thereafter, there was no
difference in median till 2-year follow-up. The mean + standard deviation of spherical equivalent in LSV
versus laser group was: —4.36 + 5.52 versus -3.21 + 4.59 at 2 months; —-5.09 + 5.82 versus —4.04 + 4.68 at
6 months; —7.14 + 5.36 versus -5.36 + 5.09 at 1 year; and -7.47 + 1.38 versus —6.41 + 1.91 at 2 years. Spherical
equivalent difference across the visits did not differ significantly between Groups 1 and Group 2 in
children whose birth weight was <1500 g (P = 0.247) and those who had more than 1500 g (P = 0.748), in
those with gestational age between 20 and 30 weeks (P = 0.215) compared to those >30 weeks (P = 0.602).
Conclusion: No difference in the progression of myopia was noted in eyes that underwent additional LSV
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following laser photocoagulation in one eye and laser alone in the fellow eye.
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Premature birth is associated with physiological myopia or
myopia without retinopathy of prematurity (ROP) and myopia
associated with severe ROP.I" Evaluating the cryotherapy for
ROP study (CRYO-ROP study) showed that the incidence of
myopia in eyes with severe ROP and sequels is 80%."?! There
is evidence to show that the degree of myopia is significantly
less following laser treatment as compared to CRYO.! Petrol
Carvounis et al. studied the refractive outcome of 3-port
lens-sparing vitrectomy (LSV) in nine infants with Stage 4A
retinal detachment and found that these eyes develop less
myopia than fellow eyes which were treated by ablative laser
alone."' However, these studies did not include eyes with severe
ROP (>Stage 4A). Moreover, the refractive outcomes were not
studied separately for spherical and cylindrical powers. The
change in myopia over a period in these eyes undergoing LSV
has also been rarely reported.™!

The purpose of this study was to compare the refractive
outcomes both spherical as well as cylindrical in severe
ROP (Stage 4A or worse) who underwent laser along with LSV in
one eye and laser alone in the fellow eye over a 2-year follow-up.
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Methods

This retrospective study was done at a tertiary eye care
center in South India, where the data were obtained from
the electronic medical records of the babies who underwent
ablative laser treatment in one eye and LSV in the other eye
for advanced ROP between January 2003 and December
2008. A total of 14 patients were included in the study, all
babies with initial ablative laser treatment in both eyes
and subsequent LSV in one eye. The decision of LSV was
taken when the disease progressed despite laser, causing
tractional retinal detachment. Details of birth history, ROP
grades (early treatment for ROP (ETROP) classification),
and zones involved were noted. Six out of 14 eyes had Stage
4A and eight out of 14 eyes had Stage 4B. In LSV group,
three eyes had involvement up to zone I, and 11 eyes had
involvement up to zone II. In the laser group, two eyes had
involvement up to zone I, 11 eyes up to zone II, and one
eye up to zone III. The extent and stage of disease were
comparable between eyes.
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The surgical techniques used here have been described in
detail elsewhere.®! Three-port pars plicata vitrectomy using
25-gauge instrumentation (Alcon, Constellation, a Novartis
Division, Texas, United States) was performed by the surgeon.
Not all surgeries were performed by a single surgeon, rather
three surgeons performed the surgeries in our series, but
the instrument used and techniques followed were similar.
Sclerotomies were made 0.5-1.0 mm posterior to the limbus
through the pars plicata. The 25-gauge cannula for the infusion
line was placed inferotemporally unless the configuration of
the tractional retinal detachment precluded placement in that
quadrant. If so, the infusion port was placed away from the
anteriorly displaced retina. The 25-gauge vitreous cutter was
used in all cases. Lens-sparing procedures were used in all
cases. The Binocular Indirect Ophthalmic Microscope was used
for wide-angle viewing. The goal of the surgery was to release
vitreous adhesions between the ridge and pars plicata, ridge
and lens, and ridge and optic nerve.

Data such as birth history, clinical diagnosis, visual acuity
measured with Snellen chart, Lea symbols, and refractive
error were collected. The main outcome variable studied
was cycloplegic refraction at subsequent follow-up visits.
Cycloplegic refraction was done manually using a streak
retinoscope. Cycloplegia was achieved by two instillations of 1%
cyclopentolate or homatropine 2%, with one of 1% tropicamide in
between. All instillations were spaced 5 min apart. Refraction was
done 45 min after instillation of the last drop. The same protocol
of cycloplegia was followed in all cases across all follow-ups.
Institutional review board approval was obtained to analyze the
hospital-based data, and the tenets of Helsinki were followed.

Statistical analysis

Data entry was done by a single investigator; statistical analysis
was performed using statistical software (SPSS for Windows,
ver. 17.0 SPSS Science, Chicago, IL, USA). P < 0.05 was set as
statistical significant. Tests for normality were performed; as the
data were not normally distributed nonparametric tests were used.

Results

A total of 28 eyes of 14 children were included in the study: 16
eyes from eight boys and 12 eyes from six girls. Mean gestational
age at birth was 29.43 = 2.10 weeks (range 26-32 weeks). Mean
postmenstrual age was 45.86 + 12.13 weeks (range 39-75 weeks).
Mean birth weight was 1340.71 + 361.59 g (range 860-1980
g). The demographic and general patient data of the study
group has been presented in Table 1. Of the 14, 12 (85.71%)
children had a history of birth apnea and respiratory distress
syndrome, jaundice, or anemia. Three (21.42%) children were
one of a pair of twins and two (14.28%) were one of triplets.
The mean chronological age at the time of surgery was
4.11 + 3.00 months (range 2-10 months).

Fig. 1 shows the median spherical equivalent in LSV and
laser group at 2 months, 6 months, 18 months, and 2-year
follow-up. Myopia (spherical equivalent) increases with
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2 months 6 months. 1year 1.5 years 2years
m LSV_Median -3.875 -4.9375 -5.75 -6.25 <75
m LASER_Median -2.625 -4.1875 -4.75 -6.25 -6.8125
2 months 6 months 1year 1.5 years 2years
LSV (Mean:sD) -4.3635.52 -5.09:5.82 -7.1435.36 -9.1335.82 -7.47%1.38
LASER (MeanzSD) -3.2134.59 -4.0434.68 -5.36:5.09 -7.4834.17 -6.413¥1.91

Figure 1: Shows comparison of spherical equivalent in lens-sparing
vitrectomy and laser group

Table 1: Baseline characteristics of study patients

Gender Type of Gestational Birth Neonatal Multiple Eye involved Stage of Age at
delivery age weight (g) complications gestation ROP in eyes LSV
(weeks) Laser + LSV  Laser alone with Group | (months)
(Group I) (Group 1)
Male Normal 28 860 RDS, sepsis Triplets RE LE 4B 25
Female Cesarean 30 1980 - Twins RE LE 4B 3
Male Cesarean 32 1500 Apnea - RE LE 4B 10
Male Normal 28 1300 RDS, - LE RE 4A 3
hyperbilirubinemia
Male Cesarean 32 1410 Apnea Twins RE LE 4A 3
Female Cesarean 28 1150 Jaundice, anemia  Twins RE LE 4A 3
Male Cesarean 32 1970 Jaundice - LE RE 4B 3
Male Normal 27 950 Apnea - RE LE 4A 12
Female Cesarean 31 1270 RDS Triplets RE LE 4A 4
Female Normal 28 960 Apnea - LE RE 4B 2
Female Cesarean 28 1600 ARDS - RE LE 4B 4
Female Cesarean 30 1420 RDS - LE RE 4A 2
Male Normal 26 900 RDS, anemia RE LE 4B 3
Male Cesarean 32 1500 - - RE LE 4B 3

ARDS: Acute respiratory distress syndrome, ROP: Retinopathy of prematurity, LSV: Lens-sparing vitrectomy, RE: Right eye, LE: Left eye
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Table 2: Change in refraction at 2 months versus 6 months, 1 year, 1.5 years and 2 years in both groups

Comparison Mean+SD (range)

LSV group Laser group
Spherical Cylindrical Spherical Cylindrical Spherical Cylindrical

2 months versus -0.88+1.10 -0.11+£0.92 -0.73+2.05 -0.20+0.69 0.758 0.632

6 months (n=14) (+1.00--2.50) (+1.00--1.50) (+1.50--6.50) (+1.00--1.25)

2 months versus -1.75+£1.55 0.03+1.67 -1.58+1.52 0.25+1.52 1.000 0.221

1 year (n=9) (+0.75--4.00) (+3.50--2.50) (+1.00--4.00) (+3.00--2.50)

2 months versus -2.30+0.76 -0.55+1.28 -2.10+1.71 -0.15+£1.43 0.785 0.180
1.5 years (n=5) (-1.50--3.50) (+1.00--2.50) (-0.50--5.00) (+1.00--2.50)

2 months versus -3.13+1.11 -0.81+£1.72 -3.00+1.68 -0.81+2.06 0.655 1.000

2 years (n=4) (-2.00--4.50) (+1.00--3.00) (-2.00--5.50) (+1.00--3.75)

P: Mann-Whitney test, LSV: Lens-sparing vitrectomy, SD: Standard deviation

Table 3: Difference in spherical equivalence between
baseline and final follow-up between lens-sparing
vitrectomy and laser groups

Spherical equivalent P
difference (mean+SD)

LSV Laser

Overall -2.09+1.66 -1.80+2.30 0.448
Gestational age

20-30 weeks (n=9) -2.21+1.50 -1.47+2.25 0.215

>30 weeks (n=5) -1.88+2.09 -2.40+2.54 0.602
Gender

Male (n=8) -1.78+1.69 -1.70+2.60 0.674

Female (n=6) -2.50+1.67 -1.94+2.07 0.469
Birth weight

<1500 g (n=5) -1.66+1.70 -1.02+2.07 0.247

>1500 g (n=9) -3.16+1.09 -2.85+2.34 0.748
Gestation

Single (n=9) -2.31£1.79 -1.04+1.70 0.133

Multiple (n=5) -1.70+1.50 -3.18+2.80 0.133
Zone*

Zone | -3.42+1.56 -4.31+£3.27 0.564

Zone Il -1.73+1.56 -1.40+2.09 0.449

Zone lll - -1.25 -

*In LSV group: Zone | (n=3), Zone Il (n=11). In laser group: Zone | (n=2),
Zone Il (n=11), Zone Il (n=1). P: Mann-Whitney test, LSV: Lens-sparing
vitrectomy, SD: Standard deviation

increasing age (2 months to 2 years) in both LSV and laser
group. Patients in the laser group had less myopia than those
in the LSV group till year 1; however, after that both groups
had similar myopia (median). The mean + standard deviation of
spherical equivalent in LSV versus laser group were —4.36 + 5.52
versus —3.21 +4.59 at 2 months; —=5.09 + 5.82 versus —4.04 + 4.68
at 6 months; -7.14+5.36 versus -5.36 +5.09 at 1 year; -9.13 + 5.82
versus —7.48 + 4.17 at one and a half years; and -7.47 + 1.38
versus —6.41 + 1.91 at 2 years.

Refractive error assessment was done in 14 children at
the baseline and 14 children at 6 months, 9 at 1 year and four
at follow-up visit after 2 years. There was no statistically
significant difference in refractive error either spherical or
cylindrical between the eyes that underwent LSV following

laser photocoagulation (Group 1), and the eyes that underwent
laser alone (Group 2) at all the visits P > 0.05 [Table 2].

Table 3 shows the changes in refractive error in the two
groups in different subgroups. Spherical equivalent difference
across the visits did not differ significantly in group 1 and
group 2 in children whose birth weight was <1500 g as
compared to those who had more than 1500 g, in those
with gestational age between 20 and 30 weeks compared to
those >30 weeks, gender (male vs. female) and single gestation
versus multiple gestation between the groups.

Discussion

In this study, we reported the refractive error outcomes (spherical
and cylindrical) in severe ROP (Stage 4A and 4B) who had
underwent laser along with LSV in one eye and laser alone
in the fellow eye over 2 years follow-up. We found that these
babies have myopia which increases with increasing age.
However, there is no difference in change in spherical and
cylindrical refraction with increasing follow-up between the
LSV and laser group. The difference was also not seen with
different ROP influencers, such as birth weight, gestational age,
gender, and gestation status (single vs. multiple).

Table 4 shows the comparison with other studies regarding
refraction status in ROP and with different treatment
modalities. Enrique Garcia-Valenzuela and Kaufman studied
the amount of myopia between ROP and full-term infants
and found the prevalence to be higher in ROP infants.[! In
our study, myopic refractive error was found in all the infants
with ROP, which is in accordance with that reported in the
literature. Although the reasons for myopic refraction in ROP
infants is not clearly understood the possible reasons quoted
in the literature are steeper corneal curvature,”® decrease in
anterior chamber depth®!? and increase in the power of the
crystalline lens.["

Progression of myopia in ROP in infants has been
assessed with different treatment modalities such as CRYO,
photocoagulation, LSV, and also Intravitreal injections.!"*'* The
ETROP™! study, which is the first randomized study to study
the progression of myopia with treatment, found no difference
in myopia progression in infants who underwent laser therapy,
whereas McLoone et al. and associates found higher myopia in
eyes that underwent diode laser therapy.!*? Choi et al. studied
the refractive outcome in the eyes of preterm infants with and
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Table 4: Refractive error outcomes reported in the literature

Author Year Refraction Methodology Results Conclusion
component analyzed
Enrique 2004  Spherical equivalent 53 highly myopic eyes in Refractions ranged from ROP babies:
Garcia-Valenzuela 34 patients with a history of ROP  a spherical-equivalent More myopia
etal. 66 highly myopic eyes in 37 of-5.0--20.75 in ROP eyes
full-term patients
ETROP study 2008 Spherical equivalent Refraction outcomes studied at Irrespective of the treatment  ROP babies; laser
6 and 9 months’ corrected age modality, increase in versus no laser:
and 2 and 3 years’ postnatal age  myopia was seen with No difference in
follow-up myopia
McLoone et al. 2006 Spherical equivalent Cycloplegic autorefraction The myopia in the laser Lasered ROP:
and biometry were performed, group appeared to be Less myopia
at a mean follow-up of slowly progressive in nature  progression
11 years, on 16 laser-treated when compared with earlier
eyes with threshold ROP refractive data
and 9 comparison eyes with
subthreshold untreated ROP
Carvounis et al. 2010  Spherical equivalent 9 infants inspite laser developed  Significantly less myopia LSV: Lesser
Stage 4A retinal detachment in was present in eyes that myopia
1 eye for which they underwent had undergone LSV
LSV and maintained complete compared with control eyes.
retinal attachment bilaterally The reduced myopia in LSV
eyes was predominantly
owing to increased anterior
chamber depth
Mi Young Choi 1999  Spherical equivalent 65 patients with no ROP or who Myopia begins to appear No difference
et al. had Grade | or Il ROP without or  at 6 months of age and its in the degree of
after cryotherapy severity increases between myopia related
Cycloplegic refractions were the ages of 6 months and to whether or not
conducted at 6 months, 3 years, 3 years. The condition cryotherapy was
and 6 years of age showed no further progress  conducted
in age >3 years
Y-H Chen et al. 2014  Spherical equivalent 34 patients in 3 groups. patients At the 2-year follow-up, Babies receiving

received intravitreal IVB (IVB
group), combined IVB and
laser treatment (IVB+laser
group), or lens-sparing
vitrectomy (IVB+LSV group).
Cycloplegic refraction and AXL
were evaluated at 2 years

severe ROP patients
treated with IVB alone
were more likely to remain
emmetropic and had lower
prevalences of myopia and
high myopia

IVB: Less myopia

AXL: Axial length, ROP: Retinopathy of prematurity, LSV: Lens-sparing vitrectomy, IVB: Intravitreal bevacizumab, ETROP: Early treatment for retinopathy of

prematurity

without ROP and suggested that the occurrence of myopia is
related to the degree of cicatricial retinopathy.[*!

Chen et al. studied the refractive error outcomes after the
use of bevacizumab injection in the treatment of ROP infants,
and after a follow-up period of 2 years, patients treated with
intravitreal bevacizumab injection alone were more likely to
remain emmetropic and had lower prevalences of myopia and
high myopia.'"¥! However, in the present study, none of the
patients received intravitreal injections.

We did not find any difference in the amount of myopia on
comparing between LSV and Laser group; Carvounis et al., who
studied the refractive outcomes of the eyes that underwent LSV
with fellow eyes that underwent laser alone and found decrease
in myopia in the infants who underwent LSV."¥! However, the
possible reasons for the difference between groups could be due
to the fact that the measurement of refractive error was done
at a single point of time. Moreover, Carvounis et al. included

infants who had Stage 4A ROP while infants in our series
had more severe disease (4A and 4B) which may explain this
difference in refractive outcomes.

The present study has few limitations such as variable
sample size at each visit and lack of biometric data. Due to
the inherent retrospective design, the difference in number of
subjects in each follow-up and lack of any statistical corrections
for the difference in number of subjects were major limitation.
The power of the study is 60% during initial follow-up and
drastically reduced to 10% during final follow-up as the
number of patients reduced, and standard deviation increased
at final follow-up. Hence, it will be worthwhile to study the data
of myopia in cases with laser regressed in both eyes; myopia
after laser plus surgery regressed in both eyes and compare
these cases with large sample size. However, as the comparison
was made between both eyes of the same subject, the differences
due to patient characteristics were avoided.
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Another major limitation of our study was the absence of
visual acuity, due to which the correlation of structural outcome
and functional outcome following LASER and LSV could not
be obtained.

Conclusion

In summary, we found that eyes with advanced ROP show
myopia progression as age advances; however, there was
no difference in the progression of myopia in those who
underwent laser versus laser followed by LSV. Although this
series is the largest dataset comparing myopia progression
between the two treatment modalities, prospective studies
with biometric data would give us better insights into the
progression of myopia in this vulnerable population.
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