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Background: This study aimed to explore the postoperative myopic shift and
its relationship to visual acuity rehabilitation in patients with bilateral congenital
cataracts (CCs).

Methods: Bilateral CC patients who underwent cataract extraction and primary
intraocular lens implantations before 6years old were included and divided
into five groups according to surgical ages (<2, 2—-3, 3-4, 4-5, and 5-6years).
The postoperative myopic shift rates, spherical equivalents (SEs), and the best
corrected visual acuity (BCVA) were measured and analyzed.

Results: A total of 1,137 refractive measurements from 234 patients were
included, with a mean follow-up period of 34 months. The postoperative
mean SEs at each follow-up in the five groups were linearly fitted with a mean
R?=0.93 + 0.03, which showed a downtrend of SE with age (linear regression).
Among patients with a follow-up of 4 years, the mean postoperative myopic shift
rate was 0.84, 0.81, 0.68, 0.24, and 0.28 diopters per year (D/y) in the five age
groups (from young to old), respectively. The BCVA of those with a surgical age
of <2years at the 4-year visit was 0.26 (LogMAR), and the mean postoperative
myopic shift rate was 0.84 D/y. For patients with a surgical age of 2—6years, a
poorer BCVA at the 4-year visit was found in those with higher postoperative
myopic shift rates (r=0.974, p = 0.026, Pearson’s correlation test).

Conclusion: Performing cataract surgery for patients before 2years old and
decreasing the postoperative myopic shift rates for those with a surgical age of
2—6years may benefit visual acuity rehabilitation.

KEYWORDS

bilateral congenital cataract, myopic shift, spherical equivalent, visual acuity
rehabilitation, cataract surgery
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1 Introduction

Congenital cataract (CC) is an ocular abnormality of lens opacity
that exists at birth or gradually forms early after birth and has become
the leading cause of childhood blindness (1). Timely surgery in the
critical period of visual development to relieve the form deprivation
caused by the opaque lens can reduce irreversible visual impairments
(2). With the advancement of surgical techniques and skills and
anesthesia techniques in recent years, it is not difficult for pediatric
ophthalmologists to perform cataract extraction and intraocular lens
(IOL) implantation in patients of any age, even very young infants.
However, the postoperative myopic shift remains a challenge for visual
reconstruction and could increase the risk of high myopia complications
(3). Understanding the distribution of postoperative refractive change
in patients of different surgical ages is clinically significant for reducing
myopic shift. Researchers have investigated the myopic shift of patients
with unilateral CC who need to undergo surgery as early as possible
after detection to reduce the risk of visual development inhibition
(amblyopia) caused by form deprivation in the affected eyes (4-6).
However, due to the less obvious binocular visual competition and
inhibition, the findings from unilateral CC patients could not apply to
bilateral CC patients. The visual acuity and postoperative myopic shift
of bilateral CC patients have been previously reported (7, 8), but the
interrelation between them remained unclear, which might be due to
the insufficient follow-up period or small cohort. In this study, we aimed
to explore the postoperative myopic shift after cataract extraction and
primary IOL implantation and its relation to visual acuity rehabilitation
in patients with bilateral CCs. The findings may provide a reference for
the postoperative myopic shift management and visual rehabilitation of
Chinese children with bilateral CCs, a special population that is more
likely to develop myopia (9).

2 Materials and methods

2.1 Subjects and methods

Patients with CC were retrospectively enrolled in the Childhood
Cataract Program of the Chinese Ministry of Health (CCPMOH),
Zhongshan Ophthalmic Center (ZOC), Guangzhou, China, a
longitudinal, observational study that was designed to reduce
childhood blindness and visual impairment caused by CC. This study
was approved by the Ethics Committee of ZOC at Sun Yat-sen
University (No. 2020KYPJ149) and was conducted in accordance with
the Declaration of Helsinki. Informed written consent was obtained
from at least one parent of each patient. The inclusion criteria were set
as follows: (1) diagnosed with bilateral CCs (lens opacities in both eyes
present at birth or within lyear after birth) according to the
morphology of lens opacities and patient history; (2) with severe
visual impairment that required surgical treatment; (3) underwent
cataract extraction and primary IOL implantation at the ZOC between
December 2010 and June 2018; and (4) with a surgical age under
6years old. Patients with a follow-up period of fewer than 6 months
were excluded. Patients with other ocular abnormalities, such as
microphthalmos, microcornea, aniridia, and persistent fetal
vasculature, were also excluded. This study followed the Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE)
reporting guidelines (10).
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2.2 Surgical procedures

All surgeries were performed by two experienced pediatric
ophthalmologists (YZL and WRC). Anterior capsulotomy was
performed in a continuous curve. The nucleus and cortex were removed
using an irrigation/aspirating handpiece. Posterior capsulotomy and
limited anterior vitrectomies were performed in children aged 6 years
or younger (11). The axial length was measured preoperatively by
contact A-scan ultrasound (B-SCAN-Vplus/BIOVISION, Quantel
Medical, France), and the SRK-T formula was used to calculate the IOL
power. The refractive targets were set with reference to the practice
styles and preferences of the American Society of Cataract and
Refractive Surgery (ASCRS) and the American Association for Pediatric
Ophthalmology and Strabismus (AAPOS) members, ranging from +6D
to +1D according to the patient’s age (12, 13). The AcrySof SA60AT,
SN60AT, and MA60AC IOLs (Alcon Laboratories, Fort Worth, TX,
USA) were implanted in the capsular bag.

2.3 Follow-up and measurements

All patients have required follow-ups at 1month, 3 months,
6months after surgery, and every half year thereafter. The
postoperative spherical equivalent (SE) and best corrected visual
acuity (BCVA) were recorded at each follow-up. The last follow-up
was set as the fourth year (+3 months) visit after surgery. The myopic
shift rate was defined as the change of SE between the first and fourth
year visits divided by the time interval. Subjective refraction was
performed by a certified optometrist. Young patients who were unable
to cooperate underwent cycloplegic retinoscopy after sedation with
10% chloral hydrate (0.8 mL/kg, oral or rectal administration) (14).
The pupils were dilated with 0.5% compound tropicamide eye drops
(Zhuo Bian, Xingqi Eye Medicine Company Limited, China) before
slit-lamp and refractive examination (usage: 3 times, one drop every
5min). Refractions were recorded as SE, calculated by spherical power
and cylindrical power for each eye (algebraic sum in diopters (D),
sphere +1/2 cylinder). Spectacles were prescribed, and the patients
were required to wear glasses at all times. Guidance for wearing the
glasses was provided at every follow-up. The posterior capsular opacity
(PCO) was evaluated at every follow-up, and the patients with
moderate to severe VAO underwent timely YAG laser capsulectomy
to reduce the influence on BCVA evaluation.

2.4 Statistical analysis

All data were entered into Microsoft Excel (Microsoft Corp.,
Redmond, Washington, USA) spreadsheets, sorted, and analyzed by
three researchers (SYZ, DRL, and QLZ). The data were further imported
into the Statistical Package for the Social Sciences (SPSS ver. 19.0,
Chicago, IL, USA) for statistical analysis. All included patients were
divided into five groups according to their surgical ages: <2years,
2-3years (>2 and <3years), 3-4years (>3 and <4 years), 4-5years (>4
and <5years), and 5-6years (>5 and <6years). Linear regression was
used to show the variational trends of the postoperative myopic shift
among the five groups. Among patients with a follow-up of 4years, the
myopic shift rate, SE, and BCVA of patients in the five groups at the
4-year visit were compared using generalized estimating equations
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(GEEs) with robust standard errors to adjust for the correlation between
the two eyes, sex, and baseline SE, and Bonferroni was adopted for the
pairwise multiple comparisons. The relationship between the
postoperative myopic shift rates and BCVA (using the mean value of
both eyes) at the 4-year visit was evaluated using Pearson’s correlation
test. Patients who did not complete the 4-year follow-up were defined as
lost to follow-up. The surgical age was compared using Student’s t-test,
while the baseline SE and baseline BCVA were compared using GEE
between patients who lost follow-up and those who did not. All statistical
tests were two-tailed, and the level of significance was set at 0.05.

3 Results

A total of 1,137 refractive measurements from 234 patients with
bilateral CCs were included. The patient characteristics of the five
groups are shown in Table 1. The mean follow-up period of all patients
was 34 months (range, 7-52 months, including those lost to follow-up).
The postoperative SEs at each follow-up visit of patients in the five
groups are presented in Table 2. To show the variation trends of
postoperative myopic shift, the mean SEs of each follow-up were
linearly fitted in Figure 1 (including those lost to follow-up), with a
mean R* value of 0.931+0.03. All fitted lines showed a downtrend in
refractive error with age. According to the fitted lines, the mean ages of
emmetropia (SE equals zero) were 4.95, 5.09, 6.20, 7.44, and 8.08 years
in the five groups with different surgical ages (from young to old).

As shown in Figure 2A, the postoperative myopic shift rate of each
group was 0.84 (standard error: 0.22), 0.81 (0.53), 0.68 (0.55), 0.24
(0.34), and 0.28 (0.38) diopters per year (D/y) in patients with surgical
ages of <2, 2-3, 3-4, 4-5, and 5-6years, respectively. Significant
differences in the postoperative myopic shift rates among patients with
different surgical ages were revealed (p<0.001, adjusting for the
correlation between two eyes, sex, and baseline SE using GEE).
Specifically, the postoperative myopic shift rates of patients with
surgical ages of <2years were larger than those older than 4 years

TABLE 1 Patient characteristics in the five groups with different surgical ages.
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(p<0.001 in patients with surgical ages of 4-5years, p=0.005 in
patients with surgical ages of 5-6years). Similarly, the postoperative
myopic shift rates of patients with surgical ages of 2-3years and
patients with surgical ages of 3-4 years were larger than those older
than 4years, respectively (p=0.001, p=0.007, p=0.001, and p=0.012).

Significant differences in the mean SE were found at the 4-year visit
among the five groups (p <0.001, adjusting for the correlation between
two eyes, sex, and baseline SE using GEE, Figure 2B). Specifically,
patients with surgical ages of <2years, 2-3 years, and 3-4 years were
more myopic than those older than 4 years, respectively (p=0.001 and
p=0.007, p=0.002 and p=0.007, p=0.001 and p=0.007).

The mean BCVA at the 4-year visit in each group is presented in
Figure 2C, with significant differences among patients with varying
surgical ages (p=0.005, adjusting the correlation between two eyes,
sex, and baseline SE using GEE). Specifically, patients with a surgical
age of 2-3years had worse BCVA than those with a surgical age of
<2years (p=0.013), 4-5years (p=0.008), and 5-6years (p=0.001).
Patients with a surgical age of 3-4years had worse BCVA than those
with a surgical age of 5-6years (p=0.007).

The mean postoperative myopic shift rate, SE, and BCVA at the
4-year visit among patients with different surgical ages were
comprehensively analyzed. Even though the mean postoperative
myopic shift rates of patients with a surgical age of <2 years reached
up to 0.84 D/y, their mean BCVA at the 4-year visit was 0.26 in
LogMAR. For those with a surgical age of 2—-6years, the higher the
postoperative myopic shift rate, the poorer the BCVA at the 4-year
visit (r=—0.974, p=0.026, Pearson’s correlation test). Furthermore, for
those with a surgical age of 2—6years, the older the surgical age, the
better BCVA at the 4-year visit (r=-0.957, p=0.043, Pearson’s
correlation test).

To reduce the potential bias caused by the patients’ loss to
follow-up in the later periods, we compared the patient characteristics,
postoperative SE, and BCVA at the 6-month follow-up between
patients who lost to follow-up and those who did not. No significant
difference was found (Supplementary Table).

Surgical age < 2years 2-3years 3—4years 4-5years 5-6years
Patients 18 48 74 56 38
Refractions 101 266 399 288 211
Sex (male: female) 14:4 27:21 47:27 34:22 21:17
Age at surgery (months)
Mean (SD) 19.56 (3.09) 29.52 (3.87) 41.00 (3.46) 53.61 (3.26) 65.97 (3.43)
Range 13,23 24,35 36,47 48,59 60,71
IOL power (D)
Mean (SD) 22.87(3.06) 22.43 (4.50) 22.94 (4.26) 22.44 (5.00) 22.21 (4.65)
Range 16.0, 28.5 11.5,32.0 13.5,32.0 8.0, 34.0 9.5,32.0
Follow-up (months)*
Mean (SD) 39.5(15.3) 38.9 (11.0) 38.4 (10.6) 35.1(12.3) 36.2 (13.8)
Range 8.1,58.7 9.5,55.6 12.0, 54.3 8.5,51.7 7.1,53.9
Age at the 4-year follow-up (months)*
Mean (SD) 60.0 (12.6) 68.9 (11.3) 79.9 (9.6) 91.7 (12.8) 102.6 (13.3)
Range 29.8,72.5 34.7,80.9 54.4,92.6 58.8,104.7 75.7,116.9
“Including those lost to follow-up; SD, standard deviation; IOL, intraocular lens; D, diopter.
Frontiers in Medicine 03 frontiersin.org
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TABLE 2 Postoperative SE of patients in the five groups with different surgical ages.
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Age at follow-
2 2.5 3 35 4 45 5 55 6
up, years
SE, D 2.04 1.81 0.97 0.47 0.65 0.04 0.18 —-0.78 —-0.71
Surgicalage:  yrean (SD) (1.35) (1.30) (0.96) (1.14) (1.48) (1.55) (1.40) (0.92) (1.20)
< 2 years
7 Range, D —0.56,4.63 = 006,406 = —0.38,250 | —0.94,2.25 = —143,2.63 @ —194,231 —175206 —231,069 —2.19,1.06
95% CI, D 1.31,2.76 1.06, 2.56 0.23, 1.71 -0.25,1.20  —0.29,1.59 = —1.051.13 —129,1.65 —1.73,0.17 @ —1.97,0.55
Patients 16 14 9 12 12 11 6 8 6
Age at follow-
2.5 3 35 4 45 5 5.5 6 6.5
up, years
SE, D 227 1.83 137 1.43 0.43 —-0.07 —-0.26 —-0.81 —-0.53
Surgical age: Mean (SD) (1.78) (1.91) (1.83) (1.74) (1.45) (1.65) (1.41) (1.42) (1.46)
2-3years Range, D —0.25,575 = —0.63,7.06 = —1.00,538 | —0.88,469 = —1.25,406 @ —238,4.06 —2.88,244 —344,194 —4.19,1.81
-1.42,
95% CI, D 1.50, 3.04 1.16, 2.50 0.69, 2.05 0.76, 2.10 —0.12,098 = —0.75,0.61 = —0.92,0.40 -1.21,0.16
—-0.20
Patients 23 34 30 28 29 25 20 23 20
Age at follow-
35 4 45 5 55 6 6.5 7 7.5
Llp, years
SE, D 1.61 1.13 0.90 0.82 0.37 0.27 -0.17 0.09 -0.59
Surgical Mean (SD) (1.96) (1.69) (2.19) (2.03) (1.74) (2.02) (2.19) (2.34) (2.50)
age:3-4y
Range, D —2.50,7.50 = —2.81,7.38 = —5.63,7.81 | —519,7.75 = —4.50,425 @ —4.19,6.56 @ —4.69,631 @ —4756.13 = —6.94,2.75
95% CI, D 1.00, 2.23 0.65,1.61 0.30, 1.50 0.22, 1.43 —0.19,0.94 = —0.33,0.87 = —0.95,0.61  —0.80,0.98 @ —1.73,0.55
Patients 41 50 53 46 39 46 33 29 21
Age at follow-
45 5 55 6 6.5 7 7.5 8 8.5
up, years
SE, D 1.13 1.00 1.01 0.63 0.42 0.17 —0.06 —0.10 —-0.45
Surgical age: Mean (SD) (1.82) (1.14) (1.59) (1.27) (1.70) (1.09) (1.24) (1.23) (2.16)
4-5years
7 Range, D -1.69,7.31  —1.06,4.00 —131,7.00 | —1.38,3.69 @ —2.19,7.56 @ —2.75,1.56 @ —2.50,2.31 = —2.88,2.13 @ —5.19,6.13
95% CI, D 0.49, 1.76 0.64, 1.36 0.44, 1.58 0.18, 1.09 —023,1.06 = —0.28,0.61 = —0.57,0.45 —0.64,0.43 = —1.40,0.51
Patients 34 41 32 32 29 26 25 23 22
Age at follow-
5.5 6 6.5 7 7.5 8 8.5 9 9.5
up, years
SE, D 0.73 0.88 0.77 0.56 0.13 0.06 0.23 -0.03 —-0.29
Mean (SD) (1.44) (1.53) (1.40) (1.47) (1.80) (1.86) (1.57) (2.02) (1.99)
Surgical age: 138
5-6years Range, D —-1.63,3.69  —1.56,419 —1.753.19 | -2753.69 @ —3.69,3.38 @ —4.19,375 —1.75,3.50 R '50 ’ —4.06,3.13
—0.06, —1.43,
95% CI, D 0.07, 1.38 0.33, 1.43 0.22,1.31 —-0.71,097 = —0.93,1.05 —0.65,1.10  —0.88,0.82
118 0.85
Patients 21 32 28 24 20 16 15 19 14

SE, spherical equivalent; D, diopters; SD, standard deviation; CI, confidence interval.

4 Discussion

In this study, we provided a description of the postoperative
myopic shift by age group, visual acuity rehabilitation, and their
relationships in a total of 234 bilateral CC patients who
underwent cataract extraction and primary IOL implantations at
less than 6 years old. A higher rate of postoperative myopic shift
was found in patients with younger surgical ages. For patients
with surgical ages of 2 to 6 years, a poorer BCVA was found in
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those with higher postoperative myopic shift rates. However, the
BCVA of patients with a surgical age of <2 years at the 4-year visit
was acceptable, even though their postoperative myopic shift
rates were high.

We found that a higher rate of the postoperative myopic shift was
found in patients with younger surgical ages, which is similar to the
findings of other studies (7, 15-17). For example, Astle et al. (17)
included both unilateral and bilateral CC patients and divided them
into four groups according to surgical age (<2, 2-4, 4-7, and
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FIGURE 1

Postoperative SE and linear fitted lines of bilateral CC patients with different surgical ages. CC, congenital cataract; SE, spherical equivalent; D, diopters.

7-18years). They found that the postoperative myopic shift rate was
high in patients under 4years old (—1.85, —1.10, —0.64, and —0.30
Dy, respectively). The eyeball grows fastest during young age (2), and
we suspected that performing cataract extraction and primary IOL
implantation with planned under-correction of hyperopia in children
at a younger age are more likely to lead to non-physiologically
hyperopic defocus and abnormal growth of the visual axis, presenting
a larger myopic shift (18).

Postoperative BCVA is another important factor for
postoperative visual rehabilitation. The results showed that for
patients with surgical ages of 2 to 6years, the higher the
postoperative myopic shift rates, the poorer the BCVA at the
4-year visit. A larger defocus caused by the myopia shift could
contribute to severe amblyopia, resulting in poorer postoperative
BCVA (19). Therefore, for CC patients who are detected later in
life and undergo surgery between 2 and 6years, reducing the
postoperative myopic shift may be beneficial for visual acuity
rehabilitation. Additionally, it was found that older surgical age
was associated with better BCVA at the 4-year visit in these
patients, which is inconsistent with some previous studies (20,
21). Some of these patients might have mild cataracts in the initial
stage, and mild form deprivation may not have seriously affected
the visual development at the critical stage. The lens opacities
gradually worsened and affected vision after that, and therefore,
these patients were detected and operated on at an older age. In
general, the postoperative visual acuity of these patients may
improve, although at older surgical ages (22). Future studies are
warranted to verify these findings and the possible interpretations.

For patients with surgical ages <2years, our data showed that
even though the postoperative myopic shift rates were high, their
BCVAs at the 4-year visit were relatively acceptable. Visual input in
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the early stage of life is necessary for visual development, and early
visual deprivation can cause later deficits in the visual system,
especially for those younger than 2 years (23). Although the myopic
shift rate is high, early removal of the clouded lens with refractive
correction is still beneficial for the recovery of visual function.
Therefore, early detection of vision-threatening CCs and timely
surgery before the end of the critical stage of visual development may
be one of the key factors for the visual rehabilitation of patients with
bilateral CCs.

There are some limitations in this study. First, the findings are
only applicable to patients with bilateral CCs who underwent cataract
removal and primary IOL implantation before 6years of age, and its
postoperative follow-up period was only up to 4years. An extension
to patients with different surgical ages, follow-up periods, and surgical
approaches should be interpreted with caution. In addition, although
we presented the variation trend of the postoperative myopic shift in
a four-year follow-up period, the numbers of young patients and those
in the later follow-up periods were relatively small (maybe due to the
COVID-19 prevention policy and other reasons). However, no
significant difference in patient characteristics, SE, or BCVA was
found between patients with follow-up and those without in the
6-month follow-up. Furthermore, even though family history,
morphological features, and even full exon sequencing results were
used to confirm the CC diagnosis, a small portion of developmental
cataracts may be inevitably included. Finally, this study mainly
focused on postoperative refractive changes, visual acuity, and their
relationships. The potential factors affecting postoperative refractive
changes and visual acuity rehabilitation will be included and analyzed
in our next study.

In conclusion, this study with a large sample size and long
follow-up period (up to 4years) explored the myopic shift and its
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differences in mean postoperative myopic shift rate in patients with different surgical ages were revealed (p < 0.001, adjusting the correlation between
two eyes, sex, and baseline SE using GEE). Significant differences in mean SE (B) and BCVA (C) were also found among the five groups (p < 0.001,
adjusting the correlation between two eyes, sex, and baseline SE using GEE). SE, spherical equivalent; BCVA, best corrected visual acuity; D, diopters;
Dy, diopter per year; *p<0.01, **p <0.005, ***p <0.001.
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relationship with visual acuity rehabilitation in patients with bilateral
CCs. Among patients with a surgical age under 6years, a higher rate
of postoperative myopic shift was found in patients with younger
surgical ages. Performing cataract surgery for patients younger than
2years and decreasing the postoperative myopic shift rates for those
with a surgical age of 2-6years may be beneficial to visual acuity
rehabilitation. These findings may provide a reference for the
postoperative myopic shift management and visual rehabilitation of
children with bilateral CCs.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding authors.

Ethics statement

The studies involving humans were approved by the Ethics
Committee of ZOC at Sun Yat-sen University. The studies were
conducted in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions

DL: Conceptualization, Funding acquisition, Methodology,
Project administration, Supervision, Writing - original draft, Writing
- review & editing. QZhu: Data curation, Project administration,
Writing - original draft. SZ: Writing - original draft, Writing - review
& editing, Formal analysis, Software, Validation. FZ: Writing - review
& editing. LZ: Writing - review & editing, Formal analysis, Software.
QW: Writing - review & editing. WaC: Writing - review & editing.
HC: Writing - review & editing. XLin: Validation, Writing - review &
editing. HF: Writing - review & editing. QZho: Writing - review &
editing. JC: Writing - review & editing. ZL: Writing — review &
editing. XLi: Writing — review & editing. WX: Writing - review &
editing. YZ: Writing - review & editing. JW: Writing - review &

References

1. Liu YC, Wilkins M, Kim T, Malyugin B, Mehta JS. Cataracts. Lancet. (2017)
390:600-12. doi: 10.1016/S0140-6736(17)30544-5

2. Lloyd IC, Ashworth J, Biswas S, Abadi RV. Advances in the management of
congenital and infantile cataract. Eye. (2007) 21:1301-9. doi: 10.1038/sj.eye.
6702845

3. Lenhart PD, Lambert SR. Current management of infantile cataracts. Surv
Ophthalmol (2022);67:1476-1505. doi: 10.1016/j.survophthal.2022.03.005

4. Mohammadpour M, Shaabani A, Sahraian A, Momenaei B, Tayebi F, Bayat R, et al.
Updates on managements of pediatric cataract. ] Curr Ophthalmol. (2018) 31:118-26.
doi: 10.1016/j.joco.2018.11.005

5. Weakley DR Jr, Lynn MJ, Dubois L, Cotsonis G, Wilson ME, Buckley EG, et al.
Myopic shift 5 years after intraocular Lens implantation in the infant Aphakia treatment
study. Ophthalmology (2017);124:822-827. doi: 10.1016/j.ophtha.2016.12.040

6. Bothun ED, Wilson ME, Yen KG, Anderson ]S, Weil NC, Loh AR, et al. Outcomes
of bilateral cataract surgery in infants 7 to 24 months of age using the toddler Aphakia

and Pseudophakia treatment study registry. Ophthalmology. (2021) 128:302-8. doi:
10.1016/j.0ophtha.2020.07.020

Frontiers in Medicine

10.3389/fmed.2024.1406287

editing. JL: Writing - review & editing. WeC: Project administration,
Resources, Supervision, Writing - review & editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This research
was funded by the National Natural Science Foundation of China
(82371111, 82271066); the Guangdong Natural Science Funds for
Distinguished Young Scholars (2023B1515020100); and the Science
and Technology Program of Guangzhou (202201020522).

Acknowledgments

The authors thank Prof. Yizhi Liu (YZL) for performing surgeries
on some children with bilateral congenital cataracts.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fmed.2024.1406287/
full#supplementary-material

7. Writing Committee for the Pediatric Eye Disease Investigator Group (PEDIG)Repka
MX, Dean TW, Kraker RT, Bothun ED, Morrison DG, et al. Visual acuity and ophthalmic
outcomes in the year after cataract surgery among children younger than 13 years. JAMA
Ophthalmol. (2019) 137:817-24. doi: 10.1001/jamaophthalmol.2019.1220,

8. Magli A, Forte R, Rombetto L. Long-term outcome of primary versus secondary
intraocular lens implantation after simultaneous removal of bilateral congenital
cataract. Graefes Arch Clin Exp Ophthalmol. (2013) 251:309-14. doi: 10.1007/
s00417-012-1979-7

9. Pan CW, Ramamurthy D, Saw SM. Worldwide prevalence and risk factors for
myopia. Ophthalmic Physiol Opt. (2012) 32:3-16. doi: 10.1111/j.1475-1313.2011.00884.x

10.von Elm E, Altman DG, Egger M, Initiative STROBE. Strengthening the
reporting of observational studies in epidemiology (STROBE) statement: guidelines
for reporting observational studies. BMJ. (2007) 335:806-8. doi: 10.1136/
bmj.39335.541782.AD

11. Lin H, Zhang L, Lin D, Chen W,, Zhu Y., Chen C,, et al. Visual restoration after

cataract surgery promotes functional and structural brain recovery. EBioMedicine
(2018);30:52-61. doi: 10.1016/j.ebiom.2018.03.002

frontiersin.org


https://doi.org/10.3389/fmed.2024.1406287
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fmed.2024.1406287/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmed.2024.1406287/full#supplementary-material
https://doi.org/10.1016/S0140-6736(17)30544-5
https://doi.org/10.1038/sj.eye.6702845
https://doi.org/10.1038/sj.eye.6702845
https://doi.org/10.1016/j.survophthal.2022.03.005
https://doi.org/10.1016/j.joco.2018.11.005
https://doi.org/10.1016/j.ophtha.2016.12.040
https://doi.org/10.1016/j.ophtha.2020.07.020
https://doi.org/10.1001/jamaophthalmol.2019.1220
https://doi.org/10.1007/s00417-012-1979-7
https://doi.org/10.1007/s00417-012-1979-7
https://doi.org/10.1111/j.1475-1313.2011.00884.x
https://doi.org/10.1136/bmj.39335.541782.AD
https://doi.org/10.1136/bmj.39335.541782.AD
https://doi.org/10.1016/j.ebiom.2018.03.002

Linetal.

12. Wilson ME Jr, Bartholomew LR, Trivedi RH. Pediatric cataract surgery and
intraocular lens implantation: practice styles and preferences of the 2001 ASCRS and
AAPOS memberships. J Cataract Refract Surg. (2003) 29:1811-20. doi: 10.1016/
S0886-3350(03)00220-7

13. Ruben JB. Refractive changes after pediatric intraocular lens implantation. Am J
Ophthalmol. (1999) 128:260-1.

14. Chen J, Lin Z, Lin H. Progress of application of sedation technique in pediatric
ocular examination. Eye Sci. (2014) 29:186-92.

15.Valera Cornejo DA, Flores Boza A. Relationship between preoperative
axial length and myopic shift over 3 years after congenital cataract surgery
with primary intraocular lens implantation at the National Institute of
ophthalmology of Peru, 2007-2011. Clin Ophthalmol (2018);12:395-399. doi:
10.2147/OPTH.S152560

16.Lu Y, Ji YH, Luo Y, Jiang YX, Wang M, Chen X. Visual results and complications
of primary intraocular lens implantation in infants aged 6 to 12 months. Graefes Arch
Clin Exp Ophthalmol. (2010) 248:681-6. doi: 10.1007/s00417-010-1310-4

17. Astle WE, Ingram AD, Isaza GM, Echeverri P. Paediatric pseudophakia: analysis
of intraocular lens power and myopic shift. Clin Experiment Ophthalmol. (2007)
35:244-51. doi: 10.1111/j.1442-9071.2006.01446.x

Frontiers in Medicine

08

10.3389/fmed.2024.1406287

18. Beasley IG, Davies LN, Logan NS. The effect of peripheral defocus on axial growth
and modulation of refractive error in hyperopes. Ophthalmic Physiol Opt. (2022)
42:534-44. doi: 10.1111/0p0.12951

19. Weakley DR, Birch E, McClatchey SK, Felius J, Parks MM, Stager D Jr. The
association between myopic shift and visual acuity outcome in pediatric aphakia
[published correction appears in ] AAPOS. 2003 Aug;7(4):303]. ] AAPOS. (2003)
7:86-90. doi: 10.1016/S1091-8531(03)00009-0

20. Chak M, Wade A, Rahi JS. British congenital cataract interest group. Long-term
visual acuity and its predictors after surgery for congenital cataract: findings of the
British congenital cataract study. Invest Ophthalmol Vis Sci. (2006) 47:4262-9. doi:
10.1167/iovs.05-1160

21. Hussain AH, Hossain A, Ferdausi N, Islam MZ, Sen U. Visual outcomes of
congenital cataract surgery in a tertiary public Hospital in Bangladesh. Asia Pac J
Ophthalmol. (2015) 4:263-6. doi: 10.1097/AP0O.0000000000000082

22.You C, Wu X, Zhang Y, Dai Y, Huang Y, Xie L. Visual impairment and delay in
presentation for surgery in chinese pediatric patients with cataract. Ophthalmology.
(2011) 118:17-23. doi: 10.1016/j.0phtha.2010.04.014

23. Lewis TL, Maurer D. Effects of early pattern deprivation on visual development.
Optom Vis Sci. (2009) 86:640-6. doi: 10.1097/OPX.0b013e3181a7296b

frontiersin.org


https://doi.org/10.3389/fmed.2024.1406287
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1016/S0886-3350(03)00220-7
https://doi.org/10.1016/S0886-3350(03)00220-7
https://doi.org/10.2147/OPTH.S152560
https://doi.org/10.1007/s00417-010-1310-4
https://doi.org/10.1111/j.1442-9071.2006.01446.x
https://doi.org/10.1111/opo.12951
https://doi.org/10.1016/S1091-8531(03)00009-0
https://doi.org/10.1167/iovs.05-1160
https://doi.org/10.1097/APO.0000000000000082
https://doi.org/10.1016/j.ophtha.2010.04.014
https://doi.org/10.1097/OPX.0b013e3181a7296b

	Postoperative myopic shift and visual acuity rehabilitation in patients with bilateral congenital cataracts
	1 Introduction
	2 Materials and methods
	2.1 Subjects and methods
	2.2 Surgical procedures
	2.3 Follow-up and measurements
	2.4 Statistical analysis

	3 Results
	4 Discussion
	Data availability statement
	Ethics statement
	Author contributions

	 References

