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Ten-year refractive and visual outcomes of
intraocular lens implantation in infants with
congenital cataract

Joyce JT Chan, Emily S Wong, Carol PS Lam, Jason C Yam *

ABSTRACT

Introduction: There is no consensus regarding
optimal target refraction after intraocular lens
implantation in infants. This study aimed to clarify
relationships of initial postoperative refraction with
long-term refractive and visual outcomes.

Methods: This retrospective review included 14
infants (22 eyes) who underwent unilateral or
bilateral cataract extraction and primary intraocular
lens implantation before the age of 1 year. All infants
had 210 years of follow-up.

Results: All eyes exhibited myopic shift over a mean
follow-up period of 15.9 + 2.8 years. The greatest
myopic shift occurred in the first postoperative
year (mean=-5.39 + +3.50 dioptres [D]), but
smaller amounts continued beyond the tenth
year (mean=-2.64 + +2.02 D between 10 years
postoperatively and last follow-up). Total myopic
shift at 10 years ranged from -21.88 to -3.75 D
(mean=-11.62 + +5.14 D). Younger age at operation
was correlated with larger myopic shifts at 1 year
(P=0.025) and 10 years (P=0.006) postoperatively.
Immediate postoperative refraction was a predictor
of spherical equivalent refraction at 1 vyear
(P=0.015) but not at 10 years (P=0.116). Immediate

postoperative refraction was negatively correlated
with final best-corrected visual acuity (BCVA)
(P=0.018). Immediate postoperative refraction of
2+7.00 D was correlated with worse final BCVA
(P=0.029).

Conclusion: Considerable variation in myopic
shift hinders the prediction of long-term refractive
outcomes in individual patients. When selecting
target refraction in infants, low to moderate
hyperopia (<+7.00 D) should be considered to
balance the avoidance of high myopia in adulthood
with the risk of worse long-term visual acuity related
to high postoperative hyperopia.
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* The greatest myopic shift occurred in the first year after cataract surgery, but smaller shifts continued beyond
the tenth year. Overall, 50% of eyes exhibited myopic shift >-2.00 dioptres between the tenth postoperative year

and last follow-up.

* Considerable variation in refractive change after intraocular lens implantation in infants aged <1 year hinders
the prediction of long-term refractive outcomes in individual patients. Immediate postoperative refraction was
not correlated with spherical equivalent refraction at 10 years postoperatively.

* Immediate postoperative refraction of 2+7.00 dioptres was correlated with worse final visual acuity.

*  When selecting target refraction in infants, low to moderate hyperopia (<+7.00 dioptres) should be considered
to balance the avoidance of high myopia in adulthood with the risk of worse long-term visual acuity related to

high postoperative hyperopia.

Introduction

Appropriate optical correction after cataract
extraction in infants is important for efforts to
avoid amblyopia. Primary intraocular lens (IOL)
implantationallows constantinsituoptical correction
during the critical years of visual development,
while avoiding the expenses and compliance issues
associated with contact lenses.! Disadvantages
include increased rates of surgical complications and
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re-operations,” as well as the inability to modify IOL
power during ocular growth. A recent report by the
American Academy of Ophthalmology suggested
that IOL implantation can be safely conducted in
children aged >6 months.®> However, because of the
unpredictable nature of ocular growth, it remains
challenging to select a target refraction in infants
that allows achievement of optimal long-term visual
and refractive outcomes.
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Surgeons target various initial hyperopia
values, ranging from +5.00 dioptres (D) to +10.50 D,**
to compensate for the rapid myopic shift that
occurs during infancy. However, prediction of the
myopic shift remains difficult; significant hyperopia
in infants requires stringent optical correction to
prevent amblyopia, and some studies have linked
high initial hyperopia to worse visual acuity.'®" This
retrospective study aimed to clarify the relationships
of initial postoperative refraction with 10-year
spherical equivalent refraction (SER) and long-
term best-corrected visual acuity (BCVA) after IOL
implantation in infants.

Methods
Inclusion and exclusion criteria

This retrospective study included patients who
underwent unilateral or bilateral congenital cataract
extraction and primary IOL implantation before
the age of 1 year between 1997 and 2009 at a single
secondary and tertiary referral eye centre. Only
patients with =10 years of follow-up were included.
Eyes with associated ocular co-morbidities (eg,
persistent foetal vasculature and glaucoma) were
excluded.

Surgical technique and follow-up

The patients’ baseline characteristics (eg, age, axial
length [determined by applanation A-scan biometry],
and keratometry) were recorded. Intraocular lens
powers were calculated using the Sanders—Retzlaff-
Kraff II formula. The operating surgeon selected
the target refraction and IOL power, considering
the patient’s age (all cases) and refractive error in
the fellow eye (unilateral cases). All operations
were performed using similar techniques, including
the creation of a 3.0-mm scleral tunnel, anterior
continuous curvilinear capsulorhexis, and lens
removal by automated irrigation and aspiration.
Heparin-surface-modified polymethyl methacrylate
IOLs or acrylic foldable IOLs were implanted. The
IOL was placed in the capsular bag or in the sulcus.
All wounds were sutured. In some cases, primary
posterior curvilinear capsulorhexis and anterior
vitrectomy were performed. Because of reports
that a significant number of eyes in young infants
required secondary posterior capsule opening
despite primary posterior capsulotomy,’>"® this
procedure was omitted in some eyes to increase the
likelihood of achieving capsular IOL implantation.
Postoperatively, all eyes were treated with intensive
topical steroid and antibiotic medication. Patients
were assessed on postoperative day 1, week 1, week
2, and week 4; they were then assessed every 3 to
6 months. When clinically significant posterior
capsular  opacification  developed, secondary
posterior capsulotomy was performed promptly.
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Glasses were used for postoperative optical
correction; in some cases, contact lenses were
also used. Amblyopia treatment by patching was
performed as necessary.

Outcome measures and statistical analysis

Spherical equivalent refraction at 2 weeks
postoperatively was regarded as immediate
postoperative refraction. Serial refractions at each
year of postoperative follow-up were recorded, and
SERs were calculated as the algebraic sum of the
sphere and half the cylindrical power. Postoperative
axial length was measured using non-contact optical
biometry, which was less invasive than applanation
biometry.

Statistical analysis was performed using
Microsoft Excel and SPSS (Windows version 21.0;
IBM Corp, Armonk [NY], United States). Best-
corrected visual acuities were converted to logarithm
of the minimum angle of resolution (logMAR)
values for statistical analysis. Correlations between
continuous variables were assessed by Spearman
correlation. Differences between groups were
analysed by the Mann—Whitney U test. Preoperative
axial length and keratometry were compared with
values at the last follow-up using the paired-samples
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Wilcoxon signed-rank test. The independent-
sample Kruskal-Wallis test was used to compare
10-year SER and BCVA values among groups with
immediate postoperative refraction <+3.50 D, +3.50
to +7.00 D, and =+7.00 D. Partial correlation analysis
was performed to detect correlations of immediate
postoperative refraction with spherical refraction
at 1 year and 10 years after adjustment for age at
operation. Multiple linear regression was performed
for multivariate analysis of statistically significant
factors identified during univariate analysis. P values
<0.05 were considered statistically significant.

Results

Twenty-two eyes of 14 patients were included in this
study. One eye in one patient with bilateral cataract
was excluded because it was surgically treated after
the patient reached 1 year of age. One eye in another
patient with bilateral cataract was excluded because
it exhibited secondary glaucoma. During surgery,
heparin-surface-modified polymethyl methacrylate
IOLs were implanted in three eyes, whereas acrylic
foldable IOLs were implanted in 19 eyes. The IOL
was placed in the capsular bag in 18 eyes and in the
sulcus in four eyes. Additionally, primary posterior
curvilinear capsulorhexis and anterior vitrectomy
were performed in 13 eyes. For postoperative
optical correction, all 14 patients wore glasses; four
patients (including two with unilateral cataract) also

wore contact lenses. Thirteen patients underwent
amblyopia treatment by patching.

The Table summarises the baseline
characteristics, refractive outcomes, and visual
outcomes of eyes included in this study. All 22 eyes
exhibited myopic shift, ranging from -21.88 to -3.75 D
at 10 years. Figures 1 and 2 show the amounts of
myopic shift and SER, respectively, at 1 to 10 years
postoperatively and at last follow-up. The greatest
myopic shift occurred in the first postoperative
year, but smaller shifts continued beyond the tenth
year. Ninety percent of eyes exhibited myopic shift
>-2.00 D between the third postoperative year and
last follow-up (mean myopic shift: -6.40 + +3.29 D;
range, -12.00 to -1.63 D). These proportions were
82% between the sixth postoperative year and last
follow-up (mean myopic shift: -4.14 + +2.35 D;
range, -9.38 to -1.13 D), and 50% between the tenth
postoperative year and last follow-up (mean myopic
shift: -2.64 + +2.02 D; range, -0.125 to -6.75 D).

Factors affecting myopic shift at 1 year and at
10 years

In univariate analysis, a larger myopic shift at 1 year
postoperatively was correlated with younger age
at operation (R*=0.585, P=0.004), more hyperopic
immediate postoperative refraction (R*=-0.533,
P=0.011), and a need for secondary posterior
capsulotomy (U=20, z=-2.066, P=0.04). One-year

TABLE. Baseline characteristics and follow-up results of patients who underwent unilateral or bilateral cataract extraction and primary intraocular lens
implantation before the age of | year*

Unilateral Bilateral Total
No. of patients 4 10 14
Gender 3 female; 1 male 5 female; 5 male 8 female; 6 male
No. of eyes 4 18 22

Age at operation, mo

Follow-up period, y

Preoperative axial length, mm

Target refraction, D

Immediate postoperative refraction, D
1-Year SER, D

10-Year SER, D

SER at last follow-up, D

1-Year myopic shift, D

10-Year myopic shift, D

Total myopic shift at last follow-up, D
Axial length at last follow-up, mm
Change in axial length at last follow-up, mm

logMAR best-corrected visual acuity

40+19(1.8-6.2)
16.0 + 1.4 (14.4-18.0)
18.61 + 0.50 (18.08-19.08)
2.63 + 1.30 (1.86-4.13)
3.47 + 3.35 (0-6.87)
-2.25+1.83 (-3.75 t0 0.13)
-13.04 + 5.77 (-19.63 to -8.88)
-13.78 + 6.51 (-22.50 to -6.75)
-5.72 + 3.26 (-9.50 to -1.75)
-15.38 + 5.17 (-20.88 to -10.63)
-17.25 + 4.92 (-23.75 to -13.25)
24.76 + 2.50 (23.07-28.46)
6.41 + 3.03 (3.99-9.80)
0.25 + 0.18 (0.16-0.52)

5.8+ 2.5 (3.7-10.5)
15.9 + 3.3 (10.0-20.5)
19.21 = 1.04 (17.72-21.10)
5.39 + 1.59 (2.37-7.38)
5.61 + 2.61 (0.875-9.375)
0.29 = 3.16 (-7.00 to 4.88)
-5.38 + 4.23 (-15.50 to -1.25)
-7.81 + 459 (-15.63 to -1.50)
-5.32 + 3.63 (-13.38 to -0.25)
-10.99 + 5.01 (-21.88 to -3.75)
-13.41 + 5,50 (-22.5 to -5.375)
24.81 + 1.90 (21.00-27.42)
5.72 + 1.94 (2.09-8.55)
0.42 + 0.30 (0-1.0)

5.3+ 2.4 (1.8-10.5)
15.9 = 2.8 (10.0-20.5)
19.12 = 0.99 (17.72-21.10)
4.96 + 1.83 (1.86-7.38)
5.21 + 2.80 (0-9.375)
-0.17 + 3.10 (-7.00 to 4.88)
-6.48 +5.11 (-19.63 t0 -1.25
-8.89 + 5.36 (-22.50 to -1.50
-5.39 + 3.50 (-13.38 t0 -0.25
-11.62 + 5.14 (-21.88 t0 -3.75
-14.11 + 550 (-23.75 to -5.375)
24.80 = 1.95 (21.00-28.46)
5.83 + 2.05 (2.09-9.80)
0.39 + 0.30 (0-1.0)

- )
F )
- )
i )

(
(
(
(
(
(
(
(
(
(
(
(
(
(

Abbreviations: D = dioptres; logMAR = logarithm of the minimum angle of resolution; SER = spherical equivalent refraction

*
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Data are shown as mean + standard deviation (range), unless otherwise specified
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myopic shift was not correlated with initial axial
length (R*=0.038, P=0.878), and it did not differ
between unilateral (median=-5.81 D) and bilateral
cases (median=-4.38 D) [U=41.5, z=0.469, P=0.652].
Multiple linear regression was performed for
statistically significant factors identified during
univariate analysis. Only age at operation remained
statistically  significant (P=0.025); immediate
postoperative refraction (P=0.191) and a need for
secondary posterior capsulotomy (P=0.781) were
not significant in multivariate analysis.

The total amount of myopic shift at 10 years
postoperatively was correlated with age at operation
(R?=0.579, P=0.006), but it was not correlated with
immediate postoperative refraction (R?=-0.339,
P=0.133) or initial axial length (R?=0.291, P=0.241).
There was no difference in the amount of myopic
shift at 10 years between unilateral (median=-14.62
D) and bilateral cases (median=-10.50 D) [U=40.5,
z=1.357, P=0.185] or between eyes that required
secondary posterior capsulotomy (median=-11.25
D) and eyes that did not (median = -6.19 D) [U=24,
z=-1.645, P=0.112].

Factors affecting spherical equivalent
refraction at 1 year and at 10 years

Spherical equivalent refraction at 1 year did

not significantly differ between unilateral
(median=-2.69 D) and bilateral cases
(median=+1.13 D) [U=59, z=1.959, P=0.053]
or between eyes that required secondary

capsulotomy (median=+0.31 D) and eyes that
did not (median=+1.42 D) [U=32.5, z=-1.143,
P=0.261]. Partial correlation analysis showed that
after adjustment for age at operation, immediate
postoperative refraction (R?=0.522, P=0.015) was a
statistically significant predictor of SER at 1 year.

In contrast, SER at 10 years postoperatively
was significantly more myopic in unilateral
cases (median=-10.63 D) than in bilateral cases
(median=-4.81 D) [U=49.5, z=2.264, P=0.017]. This
finding may be related to surgeon preference for
less hyperopic target refractions in unilateral cases,
which can match the refraction of the fellow eye
and potentially prevent significant postoperative
anisometropia. Indeed, after adjustment for age,
immediate postoperative SER was significantly
less hyperopic in unilateral cases than in bilateral
cases (P=0.025). A need for secondary posterior
capsulotomy (U=28, z=-1.325, P=0.205) was not
correlated with SER at 10 years. After adjustment
for laterality, both age at operation (P=0.066) and
immediate postoperative refraction (P=0.116) were
not statistically significant predictors of SER at 10
years. There was no significant difference in 10-year
SER among eyes with immediate postoperative
refraction <+3.50 D, +3.50 to +7.00 D, and =+7.00 D
(P=0.439), as shown in Figure 3.
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FIG 1. Magnitude of myopic shift per year from | to 10 years postoperatively,and
between 10 years postoperatively and last follow-up, after primary implantation of
intraocular lens in infants aged <| year. Boxes: quartile | to quartile 3 (interquartile
range). Lines: medians. Whiskers: maximum and minimum values excluding potential
outliers and extreme values. Circles: potential outliers, more than 1.5 interquartile
ranges but at most 3 interquartile ranges below quartile | or above quartile 3.
Asterisks: extreme values, more than 3 interquartile ranges below quartile | or
above quartile 3

21 I = t11] I8
-4 - L]
o3 2%

[
® o &
U -
[+]
o
[~}
o

Spherical equivalent refraction (dioptres)

T T T T T T T T T T T T
Immediate | 2 3 4 5 6 7 8 9 10 Last
follow-up

Postoperative duration (years)
FIG 2. Spherical equivalent refraction immediately after operation, at | year to 10
years, and at last follow-up after primary intraocular lens implantation in infants
aged <| year. Boxes: quartile | to quartile 3 (interquartile range). Lines: medians.
Whiskers: maximum and minimum values excluding potential outliers and extreme
values. Circles: potential outliers, more than 1.5 interquartile ranges but at most 3
interquartile ranges below quartile | or above quartile 3
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FIG 3. Ten-year spherical equivalent refraction in eyes with immediate
postoperative refraction <+3.50 dioptres (D), +3.50 to +7.00 D, and =+7.00 D.
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FIG 4. Logarithm of the minimum angle of resolution (logMAR) best-corrected
visual acuity in eyes with immediate postoperative refraction <+3.50 dioptres
(D), +3.50 to +7.00 D,and =+7.00 D. Boxes: quartile | to quartile 3 (interquartile
range). Lines: median.Whiskers: maximum and minimum values excluding potential
outliers and extreme values. Circles: potential outliers, more than 1.5 interquartile
ranges but at most 3 interquartile ranges below quartile | or above quartile 3.
Asterisks: extreme values, more than 3 interquartile ranges below quartile | or
above quartile 3

Subgroup analysis was performed for bilateral
cases only. Multiple regression analysis showed
that at 1 year, both age at operation (P=0.014) and
immediate postoperative refraction (P=0.024)
remained significant predictors of SER after
unilateral cases had been excluded. At 10 years
postoperatively, age at operation was a significant
predictor of SER (P=0.015), whereas immediate
postoperative refraction was not (P=0.135).

Axial length and keratometry

Mean preoperative axial length was 19.12 mm,
whereas mean axial length at 10 years was 24.82 mm.
There were no differences in initial axial length
(U=32,2z=0.894, P=0.421) or total axial length change
(U=22, z=-0.224, P=0.875) between unilateral and
bilateral cases. Final axial length was significantly
greater than preoperative axial length (z=3.823,
P<0.0005). Total axial length change was strongly
correlated with total myopic shift (R?*=-0.791,
P<0.0005). There was no difference between
preoperative and final keratometry values (z=0.081,
P=0.936). The total change in the mean keratometry
value was not correlated with total myopic shift
(R*=-0.168, P=0.490).

Final best-corrected visual acuity

At the last follow-up, 11 eyes (50%) had a final BCVA
0f0.18logM AR or better, six eyes (27%) had moderate
amblyopia with BCVA 0of 0.3 to 0.6 logM AR, and five
eyes (23%) had severe amblyopia with BCVA of 0.7
to 1.0 logMAR. There was a statistically significant
correlation between immediate postoperative
refraction and final BCVA (R?=0.440, P=0.041).
Best-corrected visual acuity was worse in eyes that
required secondary capsulotomy (U=74.5, z=1.995,
P=0.049). Multiple regression revealed that a need for
secondary capsulotomy was no longer a significant
predictor for BCVA (P=0.299), whereas immediate
postoperative refraction remained a significant
predictor for BCVA (P=0.018). Best-corrected
visual acuity was significantly worse in eyes with
immediate postoperative refraction of +7.00 D or
higher than in eyes with lower levels of immediate
postoperative hyperopia (P=0.029) [Fig 4]. There
were no significant correlations of final BCVA with
age at operation (R?=-0.041, P=0.856), SER at 10
years (R?=0.011, P=0.963), SER at last follow-up
(R?=-0.122, P=0.589), or laterality (U=48.5, z=-1.087,
P=0.300).

Complications and re-operations

Seventeen eyes underwent 21 re-operations in total,
17 of which were secondary posterior capsulotomies.
All nine eyes that did not undergo primary posterior
capsulorhexis and anterior vitrectomy required
secondary capsulotomy; one of the nine eyes required
secondary capsulotomy twice. Seven of 13 eyes
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with primary posterior capsulorhexis and anterior
vitrectomy required secondary capsulotomy. Three
eyes underwent injection of intracameral tissue
plasminogen activator, one eye underwent dissection
of fibrinous membrane, and one eye required
removal of anterior capsular phimosis. Notably,
anterior capsular phimosis did not develop in any
other eyes. One eye developed secondary glaucoma
and was excluded from this study.

Discussion

Twoimportant goals in the management of congenital
cataract include achievement of good long-term
visual acuity and minimisation of refractive error
in adulthood. This study focused on long-term
outcomes after primary IOL implantation in infants,
all of whom had >10 years of follow-up. Myopic
shift was present in all eyes, and its magnitude
considerably varied. Immediate postoperative
refraction was not a statistically significant predictor
of SER at 10 years. Moreover, there was a statistically
significant negative correlation between immediate
postoperative refraction and final BCVA. Finally,
immediate postoperative refraction of +7.00 D or
higher was correlated with worse final BCVA.

Refractive change in a growing eye

Refractive change in a normal growing eye involves a
complex interaction among axial length elongation,
corneal curvature flattening, and the reduction of
crystalline lens power."* Additional effects on ocular
growth (eg, related to the presence or laterality
of congenital cataract, age at corrective surgery,
initial axial length, postoperative visual input, and
compliance with postoperative amblyopia therapy)
remain uncertain.’ The presence of an intraocular
lens magnifies myopic shift in a growing eye—
the intraocular lens exhibits constant power and
moves anteriorly away from the retina during ocular
growth, hindering the extrapolation of data from
phakic eyes.® Figure 5 shows the mean SER during
the first decade of life in pseudophakic eyes from
patients in the present study, compared with normal
eyes from the ongoing population-based Hong Kong
Children Eye Study.'® At 10 years after corrective
surgery, the mean SER was -6.48 D in pseudophakic
eyes, whereas it was -0.72 D in normal eyes of age-
matched children. The mean axial length at 10 years
was 24.82 mm in pseudophakic eyes, whereas it was
23.79 mm in normal eyes of age-matched children.'
These data imply the presence of a greater myopic
shift and greater increase in axial length among
pseudophakic eyes which continues beyond the first
2 years of life; notably, these increases are relative
to the mean growth of normal eyes in Hong Kong
children, who exhibit a higher prevalence of myopia
compared with other populations.’®
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FIG 5. Mean spherical equivalent refraction during the first
decade of life in pseudophakic eyes from patients in the
present study compared with normal eyes from the Hong
Kong Children Eye Study

Refractive change after primary intraocular
lens implantation in infants

Several other studies of myopic shift have revealed
considerable refractive change after primary IOL
implantation in infants aged <1 year. At 5 years
postoperatively, the Infant Aphakia Treatment
Study revealed a mean myopic shift of -8.97 D for
infants surgically treated at the age of 1 month and
-7.22 D for infants surgically treated at the age of
6 months,’ whereas Negalur et al'” found a median
myopic shift of -8.43 D after the same duration of
follow-up in infants operated before the age of
6 months. Fan et al'® reported a mean myopic shift
of -7.11 D at 3 years postoperatively in infants
operated before the age of 1 year; Lu et al"® reported
a mean myopic shift of -6.46 D at 2 years in 22 eyes,
as well as a mean myopic shift of -8.67 D at 6 years
in three eyes, among infants operated between the
age of 6 and 12 months. In our study, which had a
longer follow-up period, the mean 10-year myopic
shift was -11.62 + 5.14 D and myopic progression
continued beyond 10 years postoperatively. These
findings highlight the importance of using long-term
data to guide management decisions, including the
selection of target refraction and the determination
of appropriate timing for enhancement procedures
(eg, IOL exchange).

Our results showed that myopic shift was
greatest in the first postoperative year and was

Hong Kong Med J | Volume 29 Number 1 | February 2023 | www.hkmj.org
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correlated with age at operation, which is consistent
with findings in the literature.”’*'”! Because age
at operation is most frequently associated with the
magnitude of refractive change, many surgeons
prefer to adjust initial hyperopia according to age.
McClatchey et al** recommended targets of +5.00
to +8.00 D in infants aged <1 year, whereas Valera
Cornejo et al* selected targets of +7.00 to +9.00 D in
infants of the same age-group. The results of the Infant
Aphakia Treatment Study suggested that, to achieve
emmetropia at 5 years, immediate postoperative
hyperopia should be +10.50 D from 4 to 6 weeks of
age and +8.50 D from 7 weeks to 6 months of age.’
However, our results showed considerable variation
in myopic shift at 10 years (range, -21.88 to -3.75 D);
after adjustment for age, immediate postoperative
refraction was not a statistically significant predictor
of SER at 10 years. Other studies have shown that
initial refraction and IOL undercorrection were not
significantly associated with the magnitude or rate
of myopic shift>'®?>3; they also revealed large and
unpredictable variations in refractive outcomes
after IOL implantation in young infants.!020-222425
At the 3-year follow-up, refractive change ranged
from +2.00 to -15.50 D in a study by Gouws et al*
and from -0.47 to -10.69 D in a study by Fan et al."®
Although we observed a trend towards more myopic
10-year refractions in groups with lower initial
postoperative hyperopia, there were no significant
differences because of substantial variability in the
data (Fig 3). The Infant Aphakia Treatment Study
showed that the actual and expected amounts
of myopic shift differed in a large percentage of
patients; 50% of patients exhibited differences of
+3.00 to +14.00 D from expected values.’ Therefore,
age-adjusted suggested targets only compensate for
the mean expected myopic shift; large interpatient
variability will often result in unanticipated long-
term outcomes for individual patients. Correlation
analysis in our study revealed that age at operation
only explained 58% of the variance in myopic shift at
10years. This correlation is presumably influenced by
other factors that contribute to myopic progression,
such as genetics, ethnicity, outdoor exposure,
education level, and extent of near work.?”

Long-term best-corrected visual acuity

The achievement of optimal long-term BCVA
is another important goal of surgical treatment
for congenital cataract. In our study, immediate
postoperative refraction of >+7.00 D was correlated
with worse BCVA. Similarly, in a study of infants
who underwent surgery between the ages of 2 and
21 months, with >4 years of follow-up, Magli et al®
found that BCVA was higher in infants with initial
spherical refraction between +1.00 and +3.00 D than
in infants with initial spherical refraction >+3.00 D.
In a study that included older children who

underwent surgery at or before the age of 8.5 years,
Lowery et al' found that low early postoperative
hyperopia (+1.75 to +5.00 D) yielded better long-
term BCVA, compared with refractions <+1.75
or >+5.00 D in unilateral cases; no difference was
observed in bilateral cases. Another study of older
children (surgically treated between the ages of
2 and 6 years) revealed no difference in BCVA
between initial postoperative refractive errors of
near emmetropia versus undercorrection of +2.00
to +5.50 D%; no patients had initial refraction values
>+5.50 D. High initial postoperative hyperopia
requires good compliance with refractive correction;
in infants, such hyperopia also requires amblyopia
treatment because younger children are at higher
risk of developing amblyopia. Hyperopia is more
amblyogenic than myopia because young children
have higher demands for near vision®; moreover,
hyperopia causes defocusing in both distance and
near vision, particularly among patients who exhibit
pseudophakia related to accommodation loss.
Studies have shown variable compliance with optical
correction and amblyopia treatment after congenital
cataract surgery’®?’; the use of high-plus spectacles
is associated with various optical aberrations.
Additionally, contact lenses are suboptimal
because one of the original aims of intraocular lens
implantation is to avoid the need for contact lens.
Myopia is comparatively less amblyogenic because
it allows retention of near vision, particularly if
the amount of myopia remains low until later
in childhood when visual development is more
mature.®® Therefore, parental motivation and the
likelihood of compliance should be included in
decisions regarding postoperative refraction. Ideally,
high myopia in adulthood should be minimised.
However, this goal should be balanced with the risks
of amblyopia and long-term poor vision. Therefore,
the selection of high hyperopia (>+7.00 D) as an
initial postoperative target refraction should be
avoided when possible.

Strengths and limitations

A major strength of our study was the long follow-
up period. Additionally, it only included infants who
underwent IOL implantation before the age of 1 year
because the refractive change in this group exhibits
the greatest variability and is most challenging to
predict.®

There were some limitations in this study. First,
it used a retrospective design and included a small
number of patients. Second, there was no objective
monitoring of compliance with optical correction or
amblyopia treatment. Third, few unilateral cases were
included, which may have hindered the detection
of larger myopic shifts in post-IOL implantation
in unilateral cases. Notably, some previous studies
revealed larger myopic shifts after IOL implantation
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in such cases.*17?22

In conclusion, the large and variable refractive
change after IOL implantation in infants aged <1
year hinders the prediction of long-term refractive
outcomes in individual patients. When selecting
target refraction in infants, low to moderate
hyperopia (<+7.00 D) should be considered to
balance the avoidance of high myopia in adulthood
with the risk of worse long-term visual acuity related
to high postoperative hyperopia.
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