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ABSTRACT
Purpose. To analyze changes in myopia, astigmatism, and anisometropia after laser treatment of retinopathy of prematurity
(ROP), including aggressive posterior retinopathy of prematurity (APROP), in Mainland Chinese children.
Methods. This was a retrospective study of children who had laser treatment for threshold or type 1 prethreshold ROP
between January 2004 and October 2012 and age-matched control subjects with spontaneously regressed type 2
prethreshold ROP. One hundred fifteen eyes of 60 patients were included as the laser-treated group, which were further
subdivided into APROP and non-APROP groups. Thirty-seven eyes of 20 patients who were diagnosed during the same
period were included as the control group. Between 12 and 36months postnatal age (PA) (mean [TSD], 22.9 [T8.1] months),
cycloplegic retinoscopy was performed to measure refractive outcomes. A general linear model was used to analyze re-
fractive changes among different groups at each PA.
Results. After adjusting for PA and the correlation between right and left eyes, the magnitude and proportion of astigmatism
(p = 0.04 and p = 0.004, respectively) and myopia (p G 0.0001 and p = 0.006, respectively) were greater in the laser-treated
group than in the control group. The differences in myopia were even greater in children with APROP than those with non-
APROP, whereas the differences in astigmatism were not. Eyes with APROP had higher prevalence of high myopia and
spherical anisometropia than the control (p = 0.002 and p = 0.02, respectively) and the non-APROP groups (p G 0.0001 and
p = 0.04, respectively).
Conclusions. Children with laser treatment for ROP, including APROP, tended to have higher myopia, astigmatism, and
anisometropia, which may progress to amblyopia. These findings highlight the need for regular refractive screening after
laser treatment of ROP.
(Optom Vis Sci 2015;92:S3YS9)
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Retinopathy of prematurity (ROP) is a proliferative vascular
disorder of the retina that can lead to visual impairment or
complete vision loss in premature infants.1 Retinal pho-

tocoagulation using a diode laser is an effective and safe treatment
that could prevent most of these unfavorable outcomes of ROP.2,3

However, significant refractive errors are a concerning and fre-
quently associated finding in ROP patients, with or without
treatment.4Y6 Sahni et al.6 reported that the mean spherical

equivalent (SE) was lower in a group of 81 eyes at 36 months after
laser treatment compared with that in 34 spontaneously regressing
eyes (j2.40 diopters [D] vs.j0.22 D, respectively). Nevertheless,
data regarding the refractive status of Chinese patients with ROP
are limited. It has been reported that Chinese adults and children
have a higher incidence of myopia and astigmatism than those in
other regions.7Y12 Therefore, the refractive error of Chinese pa-
tients with ROP is of interest.

Aggressive posterior retinopathy of prematurity (APROP) is an
uncommon, rapidly progressing, and severe form of ROP that was
first described in 2005.13 Several studies have reported that despite
prompt and aggressive treatment, the progression of APROP to
retinal detachment is common.14,15 However, few studies have
examined the refractive status of eyes with APROP after successful
treatment and anatomical normalization. Serious refractive error
may lead to additional visual loss if it is not corrected in a timely
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manner,16 limiting the usefulness of previous efforts. Therefore, it
is important to determine the refractive outcomes for this unique
type of ROP.

This study is the first to assess refractive errors, including myo-
pia, astigmatism, and anisometropia, after laser treatment of ROP
in Mainland Chinese children. These results were compared with
age-matched control subjects with spontaneously regressed type 2
prethreshold ROP. We also compared the refractive errors of
children with APROP with those of the control group and with
those of other laser-treated types of the ROP (non-APROP) group.
The present research provides essential data on refractive errors
of Mainland Chinese children with ROP, including those with
APROP, and will help eye care professionals develop an optimal
strategy to prevent visual loss in children with ROP.

METHODS

Ethics Statement

This study was approved by the review board and the ethics
committee of the Eye and ENT Hospital of Fudan University.
This study adhered to the tenets of the Declaration of Helsinki
and was given exempt status by our institutional review board for
the retrospective and anonymous design of this study.

Patients

According to the Early Treatment for Retinopathy of Prematu-
rity (ETROP) multicenter trial, laser treatment should be consid-
ered in threshold or type 1 prethreshold ROP, including any stage
of ROP in zone I with plus disease, stage 3 ROP in zone I with-
out plus disease, and stage 2 or 3 ROP in zone II with plus disease.2,3

According to these criteria, we identified premature patients who
underwent diode laser photocoagulation for threshold or type 1
prethreshold ROP at the Eye and ENT Hospital of Fudan Uni-
versity between January 2004 and October 2012; these patients
were included as the laser-treated group. According to the defini-
tion of APROP as widespread retinovascular tortuosity and dila-
tion without proportional lesions in the peripheral retina,13 the
laser-treated group was further subdivided into APROP and non-
APROP groups. The control group included patients diagnosed
as having type 2 prethreshold ROP, which should be followed
conservatively unless they progress to threshold or type 1 prethreshold
ROP. In the ETROP trial,2,3 type 2 prethreshold ROP was defined
as stage 1 or 2 ROP in zone I without plus disease and as stage 3
ROP in zone II without plus disease. According to these criteria, we
identified patients who were diagnosed as having type 2 prethreshold
ROP during the same period as that of the laser-treated group; these
patients were included as the control group.

Except for patients with unfavorable structural outcomes, further
treatments, or incomplete data, all other patients were enrolled in
this study. As described in previous studies, unfavorable struc-
tural outcomes included posterior retinal detachment, retinal fold
involving the macula, retrolental tissue, or serious complications of
laser treatment, including glaucoma, cataract, hyphema, and macular
burns.17Y19 Further treatment included cryotherapy, scleral buckling,
vitrectomy, and intravitreal antiYvascular endothelial growth factor
(VEGF) therapy. Incomplete data means no appropriate refractive
outcomes were acquired.

Appropriate patients of every group were chosen according to
their medical history and RetCam II (Clarity Medical System,
Pleasanton, CA) photographs taken during fundus examination in
the initial and each follow-up visit. Two experienced ophthal-
mologists (XH and H-DS) classified each patient after reviewing
their medical history and RetCam II photographs.

Laser Photocoagulation

The laser treatment was performed by the same qualified oph-
thalmologist (XH) within 24 hours of the diagnosis of threshold
or type 1 prethreshold ROP. The avascular retina, usually from
the ridge to the ora serrata, was treated using a Nd:YAG 532-nm
ophthalmic laser (Alcon, Fort Worth, TX) at 100 to 300 mW
with a half-spot interval between each laser spot (Fig. 1). By the end
of the session, the laser burns expanded to a near-confluent pattern.
By 2 weeks after treatment, the scars had usually expanded to con-
fluence (Fig. 2). Supplementary treatment was applied to the skipped
areas if plus disease or fibrovascular proliferation persisted for 2 weeks
after the primary treatment. Although the same therapeutic regimen
was used in both APROP and non-APROP treatment, more laser
spots were delivered in eyes with APROP that is characterized by
posterior locations.

Fundus Examination

Before the examination, the infants’ pupils were dilated to a min-
imum of 7 mm with three to six instillations of eye drops containing
0.5% cyclopentolate hydrochloride and 0.5% phenylephrine hydro-
chloride every 10 minutes. Fundus images were acquired at the initial
and each follow-up visit. Examinations were routinely performed
at 3 to 4 weeks of postnatal age (PA) or at a postmenstrual age of
31 weeks, and every week or fortnight thereafter until the disease
regressed. For laser-treated infants, follow-up examinations were
performed biweekly to assess the anatomical outcomes for 3 to
4 months after treatment and then every 3 months for 12 months,
and every 6 months thereafter. All photographs were reviewed to
detect acute-phase ROP and adverse structural outcomes by two

FIGURE 1.
Fundus photograph to illustrate laser spots (arrows) during the treatment of
laser photocoagulation.
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experienced ophthalmologists (XH and H-DS), which were the key
elements to determine grouping.

Refractive Examination

Rapid biological changes in optical elements, including axial
length, corneal curvature, and lens power, normally occur during
the first year of life. Hence, in this retrospective study, refractive
outcomes were measured between the PA of 12 and 36 months.
To reduce the difference of PA, the data recorded at a PA closest
to 24 months were used for data analysis and the mean (TSD)
PA was 22.9 (T8.1) months (median, 22 months; range, 12 to
36 months). Cycloplegic retinoscopy was performed to measure
refractive outcomes by a masked examiner (X-ZL) using a streak
retinoscope20,21 (66 Vision Technology, Suzhou, Jiangsu, China)
after cyclopleging the patient with the drop regimen described
above. To allow us to compare our results with those of the
ETROP trial, we used the same definitions of refractive errors.
Myopia and high myopia were defined as SE less than or equal to
j0.25 D and SE less than or equal to j5.00 D, respectively.
Astigmatism and high astigmatism were defined as plus cylindrical
degree (CD) greater than or equal to +1.00 D and greater than or
equal to +2.00 D, respectively.22Y26 Because the risk of aniso-
metropic amblyopia is reportedly increased in eyes with spherical
anisometropia greater than or equal to 2.00 D and cylindrical
anisometropia greater than or equal to 1.50 D, a spherical dif-
ference between two eyes of greater than or equal to 2.00 D was
defined as spherical anisometropia.27 Similarly, a cylindrical dif-
ference between two eyes of greater than or equal to 1.50 D was
defined as cylindrical anisometropia.27

Data Collecting and Recording

The examiner who viewed fundus photographs was masked
to refractive error determination; the examiner who performed
retinoscopy was masked to treatment group. The detection of
ROP and retinoscopy were performed independently by different
persons as described above. In the end, data of every participant

were collected and recorded using a codename. Data included
acute-phase ROP, treatment, sex, gestational age (GA), birth
weight (BW), PA, and refractive outcomes.

Statistical Analysis

In this study, data from both eyes of each subject were used
for refractive comparisons and the statistical analysis accounted
for the correlation between eyes (except for measures of aniso-
metropia). The unit of analysis was the patient for anisometropia,
sex (sex ratio [SR]), BW, and GA. Cylindrical degree, SE, BW,
GA, and PA are presented as the mean T SD. Categorical variables
are presented as the number and percentage. The distributions of
BW and GA were compared between two groups using the Stu-
dent t test. The differences in refractive outcomes, including CD,
SE, and the prevalence of astigmatism, high astigmatism, myopia,
and high myopia, were compared at each PA point among each
group using a general linear model (a general linear model is
appropriate for normal or nonYnormally distributed data). For the
comparing of prevalence of anisometropia and SR, the W2 test was
performed. Statistical significance was accepted at p values of less
than 0.05. SAS software version 9.2 (SAS Institute Inc, Cary, NC)
was used for all statistical analyses.

RESULTS

Patient Characteristics

The laser-treated group (115 eyes of 60 children) was further
subdivided into APROP (13 eyes of 7 children) and non-APROP
groups (102 eyes of 53 children). The control group included
37 eyes of 20 children. The characteristics of each group are out-
lined in Table 1. Sex ratio, GA, and BW were not significantly
different between the control and the laser-treated groups (p = 0.9,
p = 0.9, and p = 0.2, respectively) or between the APROP and non-
APROP groups (p = 0.8, p = 0.2, and p = 0.6, respectively).
Moreover, SR, GA, and BW were not significantly different between
the control and APROP groups (p = 0.8, p = 0.1, and p = 0.2,
respectively) or between the control and non-APROP groups (p =
0.9, p = 0.8, and p = 0.3, respectively) (Table 3).

The mean (TSD) PA of the laser-treated group was 23.5 (T7.9)
months (median, 23 months; range, 12 to 36 months) and that of
the control group was 20.9 (T8.5) months (median, 20 months; range,
12 to 36 months). Within the laser-treated group, the APROP group
presentedamean (TSD)PAof24.5 (T9.0)months (median,23months;
range, 12 to 36 months) and the non-APROP group presented a mean
(TSD) PA of 23.4 (T7.8) (median, 23 months; range, 12 to 36 months).

CD and SE

The mean CD and SE of each of the groups are presented in
Table 2. After adjusting for PA and the correlation between right
and left eyes, the CD was significantly greater in the laser-treated
group than in the control group (p = 0.04). However, the CD was
not significantly different between the APROP and non-APROP
groups (p = 0.7) or between the APROP and control groups (p = 0.1).
As for SE, it was significantly lower in the laser-treated group than in
the control group (p G 0.0001). The SE of the APROP group was
significantly lower than that of the non-APROP group (p G 0.0001).

FIGURE 2.
Fundus photograph to illustrate laser scars (arrows) after the treatment of
laser photocoagulation.
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The SE of the APROP (p G 0.0001) and non-APROP (p G 0.0001)
groups was also significantly lower than that of the control group
(Table 3).

Prevalence of Astigmatism and High Astigmatism

Table 2 shows the prevalence of astigmatism and high astig-
matism in each of the groups. After adjusting for PA and the cor-
relation between right and left eyes, the prevalence of astigmatism
was significantly greater in the laser-treated group than in the control
group (p = 0.004; odds ratio [OR], 2.0; 95% confidence interval [CI],
1.6 to 10.9). However, the prevalence of astigmatism was similar
between the APROP and non-APROP groups (p = 0.9). Both the
APROP (p = 0.04; OR, 2.1; 95% CI, 1.1 to 19.1) and non-APROP
groups (p = 0.003; OR, 2.1; 95% CI, 1.6 to 11.2) presented a sig-
nificantly higher prevalence of astigmatism than the control group
(Table 3).

The prevalence of high astigmatism was not significantly dif-
ferent between the control and the laser-treated groups (p = 0.4)
or between the APROP and non-APROP groups (p = 0.2).

Moreover, the prevalence of high astigmatism was also similar
between the control and APROP groups (p = 0.1) and between the
control and non-APROP groups (p = 0.5) (Table 3).

Prevalence of Myopia and High Myopia

The prevalence of myopia and high myopia in each group is
presented in Table 2. After adjusting for PA and the correlation
between right and left eyes, the prevalence of myopia was sig-
nificantly greater in the laser-treated group than in the control
group (p = 0.006; OR, 2.2; 95% CI, 1.5 to 14.5). Moreover, the
APROP group presented a higher prevalence of myopia than the
control (p = 0.03; OR, 1.6; 95% CI, 1.1 to 19.0) and the non-
APROP groups (p = 0.03; OR, 2.0; 95% CI, 1.3 to 15.1) (Table 3).

The prevalence of high myopia did not reach statistical sig-
nificance between the control and the laser-treated groups (p = 0.9).
However, the prevalence of high myopia was significantly greater
in the APROP group than in the control group (p = 0.002; OR, 1.9;
95% CI, 1.1 to 17.8) and in the non-APROP group (p G 0.0001;
OR, 12.8; 95% CI, 3.8 to 43.9) (Table 3).

TABLE 1.

Characteristics of patients in the control and the laser-treated groups

Control
group

Laser-treated group

Total Non-APROP APROP

Eyes/patients, n 37/20 115/60 102/53 13/7
SR, boys/girls, n 13/7 40/20 35/18 5/2
GA, mean T SD, wk 30.4 T 2.4 30.2 T 2.3 30.1 T 2.4 30.8 T 1.3
BW, mean T SD, g 1478 T 264 1410 T 316 1417 T 322 1358 T 266
PA, mean T SD, mo 20.9 T 8.5 23.5 T 7.9 23.4 T 7.8 24.5 T 9.0

TABLE 2.

Refractive error of patients in the control and the laser-treated groups

Refractive error
Control
group

Laser-treated group

Total Non-APROP APROP

Average CD
Right 0.5 T 0.6 0.9 T 0.8 0.8 T 0.7 1.0 T 1.5

Left 0.4 T 0.5 0.8 T 0.9 0.8 T 0.8 0.9 T 1.3
Average SE
Right 1.6 T 1.8 j0.5 T 2.5 0.1 T 1.7 j5.1 T 3.6

Left 1.4 T 1.6 j0.2 T 2.0 0.4 T 1.0 j4.1 T 3.1
Astigmatism
Right 4/18 (22) 30/58 (52) 27/52 (52) 3/6 (50)

Left 2/19 (11) 23/57 (40) 20/50 (40) 3/7 (43)
High astigmatism
Right 1/18 (6) 6/58 (10) 5/52 (10) 1/6 (17)

Left 1/19 (5) 7/57 (12) 5/50 (10) 2/7 (29)
Myopia
Right 1/18 (6) 24/58 (41) 18/52 (35) 6/6 (100)

Left 3/19 (16) 20/57 (35) 13/50 (26) 7/7 (100)
High myopia
Right 0/18 (0) 5/58 (9) 1/52 (2) 4/6 (67)

Left 0/19 (0) 3/57 (5) 0/50 (0) 3/7 (43)

Cylindrical anisometropia 0/17 (0) 3/55 (5) 2/48 (4) 1/7 (14)
Spherical anisometropia 0/17 (0) 7/55 (13) 4/48 (8) 3/7 (43)

Proportions are presented as n/N (%), and averages are presented as mean T SD.
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Prevalence of Cylindrical and
Spherical Anisometropia

There were 17 infants with binocular spontaneous regression in
the control group. Of 55 infants who underwent binocular laser
treatment, 48 infants were classified as non-APROP and 7 infants
were classified as APROP. Table 2 demonstrates the prevalence of
anisometropia in each of these groups. In comparison to the prev-
alence of cylindrical anisometropia, there was no significant dif-
ference between the control and the laser-treated groups (p = 0.3) or
between the APROP and the non-APROP groups (p = 0.3).
Moreover, the prevalence of cylindrical anisometropia was similar
between the APROP and the control groups (p = 0.3) and between
the non-APROP and the control groups (p = 0.5) (Table 3).

As shown in Table 2, the prevalence of spherical anisometro-
pia was significantly greater in the APROP group than in the control
group (p = 0.02) and in the non-APROP group (p = 0.04).
However, the prevalence of spherical anisometropia was similar
between the control and the laser-treated groups (p = 0.1) or between
the control and the non-APROP groups (p = 0.3) (Table 3).

DISCUSSION

We have studied refractive outcomes of Mainland Chinese
children with ROP, including those with APROP. After adjusting
for PA and the correlation between right and left eyes, eyes with
regressed ROP after laser treatment presented greater astigmatism
and myopia than eyes with spontaneously regressed ROP. More-
over, eyes with APROP had highest risk of high myopia and
spherical anisometropia, which may progress to amblyopia.

As shown in Table 3, the magnitude and prevalence of astig-
matism were similar in the APROP and non-APROP groups,
which suggest that the severity of ROP is not associated with
astigmatism. The significant differences observed between the
control and the laser-treated groups suggest that laser treatment is
associated with astigmatism. However, because the laser-treated
group also had more severe ROP than the control group, it is
possible that the difference in the severity of ROP is larger between
these groups than between the APROP and non-APROP groups.
Accordingly, we could only conclude that patients with severe
ROP who undergo laser treatment tend to have more severe

astigmatism. The study also revealed that there was no significant
difference in the prevalence of high astigmatism between each
group, which suggests that neither ROP nor laser treatment is
associated with high astigmatism. These results show some dif-
ferences to the ETROP trial, which analyzed the prevalence of
astigmatism at 6 and 9 months and at 2 and 3 years between the
early treated and the conventionally managed groups and found
no significant difference between the two groups at every age. The
ETROP trial also made conclusions that the prevalence of astig-
matism was unrelated to severity of acute-phase ROP, as indicated
by zone of disease and presence versus absence of plus disease.23,24

Our research showed that the SE was lowest and the prevalence
of myopia was highest in the APROP group, followed by the non-
APROP group and the control group (Table 3). These results
suggest that infants who underwent laser treatment, especially
those with APROP, tended to have higher myopia. However, it
is difficult to infer whether it was the severity of the disease or
treatment status that affected myopia in our patients. In terms of
high myopia, only the APROP group presented higher prevalence
than the control and the non-APROP groups, which suggests that
APROP disease is related to high myopia. Many previous reports
have shown that the prevalence of myopia is related to the severity
of acute-phase and cicatricial-phase ROP.22,25,26,28 Quinn et al.28

reported that the prevalence of myopia was greater in eyes with
moderate or severe acute-phase ROP compared with eyes with
mild ROP in six age groups between 3 months and 5.5 years old.
The results of the ETROP trial confirmed that convention-
ally managed eyes, in which ROP progresses to require ablative
treatment, are more likely to develop myopia and high myopia
than conventionally managed eyes in which ROP regressed, in
seven age groups between 6 months and 6 years old. The ETROP
trial also demonstrated that the prevalence rates of myopia and
high myopia are greater in eyes with retinal residua than in eyes
without.22,25,26

Comparing our results with those of other studies performed
outside of China, we discovered that the laser-treated and control
eyes in our study presented with lower myopia than age-matched eyes
in other studies, although the severity and prevalence of astigmatism
were similar.6,24,25,29 These findings are particularly interesting be-
cause prior reports suggested that the prevalence rates of myopia and

TABLE 3.

p Values in univariate analysis between the laser-treated and control groups, between the APROP and non-APROP groups,
and between the APROP and control groups

Laser-treated vs. control group (p) APROP vs. non-APROP group (p) APROP vs. control group (p)

SR, W2 0.9 0.8 0.8
GA, t 0.9 0.2 0.1
BW, t 0.2 0.6 0.2
CD, L 0.04* 0.7 0.1
SE, L G0.0001* G0.0001* G0.0001*
Astigmatism, L 0.004* 0.9 0.04*
High astigmatism, L 0.4 0.2 0.1
Myopia, L 0.006* 0.03* 0.03*
High myopia, L 0.9 G0.0001* 0.002*
Cylindrical anisometropia, W2 0.3 0.3 0.3
Spherical anisometropia, W2 0.1 0.04* 0.02*

W
2 means the W

2 test was used in statistical analysis; t means the Student t test was used; L means a general linear model was used.
*Statistical significance was accepted at p values of less than 0.05.
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astigmatism were greater in Chinese adults and children than those
of other countries.7Y12 Comparisons between our study and other
studies, especially the ETROP trial, revealed several differences.
Children in our study, like those reported in Indian populations,30

presented with a preponderance of male subjects, a heavier BW, a
greater GA, and different ethnic composition compared with those
reported by the ETROP group.31 It has been reported that infants
with ROP in developing countries tend to be heavier and more
mature.14 These differences might contribute to the discrepancies in
refractive outcomes. However, without conducting further studies, we
cannot make a final conclusion.

Aggressive posterior retinopathy of prematurity is characterized
by its posterior location, prominence of plus disease, and the ill-
defined nature of the retinopathy.13 Despite extensive and ap-
propriate laser treatment, the disease often progresses to retinal
detachment.14,32Y34 In our study, APROP eyes with successful laser
treatment and favorable structural outcomes tended to have seri-
ous refractive errors. As shown in Table 3, the prevalence of high
myopia and spherical anisometropia was greater in the APROP
group than in the control and non-APROP groups. Refractive er-
rors, such as hyperopia, myopia, astigmatism, and anisometropia,
are related to amblyopia, which is a modifiable source of vision
loss.27,35Y37 After all possible surgical and other therapy has been
completed, continued attention to refractive correction and possi-
ble amblyopia treatment is needed to maximize the visual out-
come of children born early, especially those with ROP including
APROP. A search of PubMed yielded few reports about refractive
errors in this population, indicating that refractive outcomes need
more attention from researchers and clinicians alike. Recently, several
groups reported positive effects of first-line anti-VEGF agent for
APROP.38Y42 In a 1-year follow-up study, a single intravitreal in-
jection of bevacizumab was associated with less myopia and less
astigmatism as compared with conventional retinal laser coagulation.3

Accordingly, anti-VEGF therapy might be an attractive option for
infants with APROP.43 Large-scale clinical trials are necessary to
evaluate safety and long-term efficacy of intravitreal injection of
bevacizumab before widespread use is advised.44

Our study has several limitations that must be mentioned. First,
it was a retrospective study without a randomized control group.
The laser-treated and control groups were not matched for severity
for ethical reasons. However, the study was rationally designed by
excluding eyes with unfavorable structural outcomes and those
requiring further treatment and limiting control subjects to type
2 prethreshold ROP. Second, the numbers of infants are relatively
small, especially in the APROP group, which may reduce the strength
of some statements. There were two reasons for the small sample. It
was uncommon for infants with APROP to be successfully treated
with laser photocoagulation alone. Considering the report of Intra-
vitreal Bevacizumab for Stage 3+ Retinopathy of Prematurity trial,42

we started to perform intravitreal injection of bevacizumab for in-
fants with APROP recently. Therefore, it is difficult to enlarge mem-
bers of the APROP group with laser treatment alone.

In conclusion, infants who underwent laser treatment for thresh-
old or type 1 ROP tended to have higher myopia and astigmatism
than control patients with type 2 ROP that did not require treatment.
Children with laser treatment for APROP tended to have serious re-
fractive errors, including high myopia and spherical anisometropia.
Because refractive errors, especially serious ones, often progress to

amblyopia, regular screening of refractive outcomes is important for
the early detection and proper treatment of refractive errors.
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