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Purpose: The purpose of this study was to determine the association between lens thickness and cataract in
participants aged 0 to 5 years.

Design: This was a prospective, multicenter, caseecontrol study.
Participants: We enrolled 118 participants (171 eyes) aged 0 to 5 years, mean age 14.6 � 17.0 months,

range 0 to 60 months.
Methods: Lens thickness was measured on 342 ultrasound biomicroscopy (UBM) images.
Main Outcome Measures: Lens thickness; feasibility of lens thickness measurement from UBM images.
Results: The mean lens thickness among noncataracts was 3.60 � 0.17 mm, compared with 3.16 � 0.61 mm

among cataracts (P < 0.0001). Lens thickness <3.5 mm was significantly associated with increased odds of
cataract; adjusted odds ratio ¼ 5.99 (95% confidence interval, 2.41e14.88; P < 0.0003) among participants age
0 to 7 months. Lens thickness was significantly associated with cataract laterality among participants age 0 to 7
months (P < 0.0001).

Conclusions: Quantitative UBM can be used to evaluate lens thickness in infants and children with
congenital cataracts. The lens in congenital cataract eyes was thinner than that of controls among infants.
Abnormal lens thickness was significantly associated with cataract. Future longitudinal studies will examine the
association between lens thickness and postcataract surgery outcomes.
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Cataract in children is among the most common causes of
blindness, accounting for up to a fifth of the 1.4 million
blind children worldwide.1 Pediatric cataracts can result in
poor visual outcomes and decreased vision-related quality
of life, even after surgical treatment, because of amblyopia
and other complications inherent to intraocular surgery in
the early years of life.2e4

Congenital cataracts are a final common pathway for a
diverse gamut of interruptions to normal lens development,
most commonly genetic, infectious, or environmental. At
the genetic level, more than 115 genes are linked to
congenital cataracts.5 The complex and multifactorial
process of lens development and cataract formation results
in extreme phenotypic and genotypic heterogeneity as a
hallmark of congenital and childhood cataracts.

Previous studies suggest lens structural changes are
associated with pediatric anterior segment diseases. Features
of the lens have been linked to glaucoma without cataract
(primary congenital glaucoma)6,7 and specific subtypes of
cataract,8e10 but no previous study has evaluated lens
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thickness in the context of cataract in a prospective
caseecontrol study using high-resolution ultrasound bio-
microscopy (UBM) imaging. Structural changes in the lens
associated with congenital cataract hold promise in their
potential as a predictive biomarker for future adverse events
after congenital cataract surgery.

This study was designed to answer the question: is
thinner lens associated with cataracts in infants and chil-
dren? We hypothesized that the lens is thinner in cataract
eyes compared with noncataract eyes. We further hypothe-
sized that unilateral and bilateral cataracts differ in lens
thicknesses. We proposed to (1) describe the distribution
and association of lens thickness among participants aged
0 to 5 years with and without cataracts; (2) compare the
structural profiles of bilateral compared with unilateral cat-
aracts in this cohort; and (3) report the rate of successful
imaging and analysis using quantitative UBM in participants
age 0 to 5 years for lens analysis.

Our study used a case-control study design for compar-
ison of noncataract eyes to congenital cataract eyes before
1https://doi.org/10.1016/j.xops.2024.100588
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surgery. This study provides the baseline features of a
cohort of childhood cataracts and age-matched controls,
including normative data for future longitudinal studies
aimed at determining risk of complications associated with
lens structure. The findings of this study offer improved
understanding of the relationship between lens structure and
congenital cataracts.

Methods

Study Design

This was an observational caseecontrol study. Participants with
cataracts were stratified by age and compared with participants
without cataracts.

Setting and Participants

Participants were recruited in this multicenter study in the pediatric
ophthalmology outpatient or inpatient setting when they presented
with an ocular complaint requiring surgery. Participants with
amblyogenic cataracts in 1 or both eyes were offered to enroll as
cases. Participants without cataracts with normal ocular anatomy
and function were offered to enroll as controls. Inclusion and
exclusion criteria are detailed in Table S1 (available at
www.ophthamologyscience.org). Verbal and written informed
consent were obtained from the parent of each participant.
Institutional Review Board Ethics Committee approval was
obtained before initiating this study. This research adhered to the
tenets of the Declaration of Helsinki.

Procedures

Imaging was performed while the participant was under general
anesthesia immediately before necessary surgical procedure
(removal of cataract or, for controls, at the time of eyelid, naso-
lacrimal, or contralateral trauma procedure). Ultrasound bio-
microscopy imaging was performed by a single sonographer per
center using the Aviso Ultrasound Platform A/B UBM with 50
MHz linear transducer (Quantel Medical) or the Accutome UBM
Plus 48 MHz transducer (Keeler) platform. Imaging tools and
conditions included use of Alfonso eyelid speculum, hypromellose
ophthalmic solution (2.5%) coupling gel, ClearScan probe cover,
and standardized lighting conditions without pharmacologic dila-
tion. The imaging protocol has been previously published.11 Two
axial scans per eye were collected with the ultrasound probe at
the corneal center, marker directed horizontal and vertical, at
optimal depth of focus for lens resolution. The average of the 2
axial scans were used for lens thickness measurement (Fig 1).

Lens Measurements

Quantitative data for anterior-posterior lens thickness were
extracted from each UBM image by a masked observer using
ImageJ. Caliper endpoints were placed at the black-white interface
at the anterior capsule and the posterior capsule in the center of the
pupil (Fig 1). The lens thickness value for each eye was determined
by taking the mean measurement from the 2 axial (horizontal and
vertical cross section) UBM images.

Covariates

Participant age, gestational age, birthweight, race, ethnicity, and
syndrome status were identified as potential effect modifiers or
confounders. Age has an established influence on ocular anatomy.
Gestational age and birthweight have not been independently
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linked to cataract development, but extreme prematurity associated
with retinopathy of prematurity has been associated with cataract.12

Statistical Methods

Study population characteristics were compared between cataracts
and age-matched noncataract eyes. The primary outcome was
cataract. A generalized estimating equation (GEE) was used to
adjust the correlation between eyes, allowing both eyes of the same
participant to be included in the analysis. Associations between
covariates (age, gestational age, birthweight, presence of syn-
drome) and structure (lens thickness) and outcome (cataract) were
determined based on P values from the Student’s t test and the
Fisher exact test.

Crude Analysis: CataracteLens Thickness
Association

We calculated crude odds ratios (ORs), with 95% confidence in-
tervals (CIs) and P values, based on logistic regression with GEEs
to adjust the correlation between eyes to evaluate association be-
tween lens thickness and cataract.

Confounding and Effect Modification

Confounding was determined according to criteria of P value
<0.20 for both exposure (lens thickness)-covariate and outcome
(cataract)-covariate association or if >10% difference between
adjusted and crude log ORs values for associations between
covariates for both outcomes and exposures.13 Crude ORs were
stratified by age, gestational age, birthweight, and presence of
syndrome and were compared using the BresloweDay test for
homogeneity to assess for effect measure modification. Evaluation
of these covariates was based on a priori rationale for age, pre-
maturity, and presence of syndrome as potentially related to cata-
ract and lens structure. We used stratified results and P values for
interaction to assess potential effect modification.

Final Model

Logistic regression was used for multivariable analysis and crude
and adjusted ORs (95% CIs) were calculated and reported by age
strata due to effect modification. The final model was an age-
adjusted logistic regression for the outcome of cataract in this
caseecontrol study. Cutoffs were selected from natural transitions
in the data for ease of clinical interpretation of reference points for
the thickness of the lens at 3.5 mm.

We performed analysis using R (4.0.2 R Foundation for Sta-
tistical Computing) and SAS (9.4 SAS Institute Inc).

Results

Lens measurements were performed on 342 UBM images
from 118 participants (171 eyes) age 0 to 5 years (mean age,
14.6 � 17.0 months; range, 0e60 months). The study flow
diagram is detailed in Figure S2 (available at www.ophthal
mologyscience.org).

Participant demographics, birth history, and cataract lat-
erality are provided in Table 2. The difference in age
distribution was accounted for by controlling for age in
analysis. The control cohort had similar birthweight,
gestational age, and demographic characteristics to the
cataract cohort.

In bivariate analysis, we found thinner lens for cataracts
(mean, 3.16 mm; 95% CI, 3.02e3.29) compared with
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Figure 1. Axial UBM image with lens thickness measurement (yellow line) in (A) Control and (B) Cataract. UBM ¼ ultrasound biomicroscopy.
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controls (mean, 3.60 mm; 95% CI, 3.56e3.63; P < 0.0001;
Table 3, Fig S3, available at www.ophthalmology
science.org). Mean lens thickness was lower among
cataracts compared with controls across all age subgroups
but was statistically significant only in participants aged
0 to 7 months and 24 to 60 months (Table 3). Lens
measurements demonstrated larger standard deviations in
the cataract group.

Unilateral cataracts and bilateral cataracts were evaluated
as separate subgroups. Unilateral control eyes were
compared with bilateral control eyes as well, due to previous
literature suggesting subtle anomalies may be present in
unilateral cataract’s fellow eye (Fig S4, available at
www.ophthalmologyscience.org).14,15 Among participants
aged 0 to 7 months, mean lens thickness comparison
between unilateral (3.13 mm; 95% CI, 2.96e3.30) and
bilateral (3.18 mm; 95% CI, 2.96e3.39) cataracts
Table 2. Baseline Participant Demographics and Characteristics amo
Children Aged 0e5 Years, Da

Noncataract (n [ 39

Age (mos), mean (�SD)
Age in mos among participants <7 mos 2.4 (�1.6)
Age in mos among participants 7e24 mos 15.9 (�5.6
Age in mos among participants 24e60 mos 36.8 (�10.0

Total eyes 93
0e7 mos, eyes (column %) 43 (46%)
7e24 mos, eyes (column %) 24 (26%)
24e60 mos, eyes (column %) 26 (28%)

Sex (female), n (column %) 22 (56%)
(male), n (column %) 17 (44%)
Race/ethnicity
Black, n (column %) 13 (33%)
White, n (column %) 15 (38%)
Hispanic, n (column %) 5 (13%)
Asian, n (column %) 3 (8%)
Other, n (column, %) 3 (8%)

Gestational age (wks), mean (�SD) 37 (�4)
Birthweight (kg), mean (�SD) 2.7 (�0.84
Systemic syndrome present,y n (column %) 2 (6%)
Bilateral cataract, n (column %) n/a

SD ¼ standard deviation.
*Bolding denotes P < 0.05.
yMissing data for 8 participants on syndrome status.
demonstrated no difference (P ¼ 0.74). Thinner lenses
were found in unilateral control eyes (mean, 3.57 mm;
95% CI, 3.52e3.63) compared with bilateral “true”
controls with mean thickness of 3.62 mm (95% CI,
3.57e3.66; P ¼ 0.24, Table 3). We found no statistically
significant difference between the lens thickness between a
unilateral and bilateral cataract, nor between that of a
unilateral control eye (contralateral to a unilateral cataract)
and a bilateral “true” control eye of a participant with no
cataract in either eye for any age group. Although each
laterality subgroup did not demonstrate significant
differences in pairwise Student t tests, controlling for age
and contribution of eyes per participant, regression
analysis of the overall association between lens thickness
and cataract laterality was indeed significant with P <
0.0001 for age 0 to 7 months and P < 0.0003 for age 24
to 60 months. In addition to a pattern of mean lens
ng Cataract and Controls in a Multicenter Study Population of
ta Collected 2014e2024

participants) Cataract (n [ 79 participants) P Value*

2.5 (�2.8) 0.63
) 18.4 (�3.5) 0.53
) 45.1 (�8.1) 0.06

78
49 (63%)
9 (12%)
20 (25%)
38 (48%) 0.03
41 (52%)

24 (30%) 0.61
40 (51%)
8 (10%)
2 (3%)
5 (6%)
37 (�3) 0.85

) 2.8 (�0.82) 0.48
8 (20%) 0.06
24 (30%)
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Table 3. Mean and Standard Deviation for Lens Thickness among Noncataract Controls and Cataracts, Followed by Age Subgroups and
Laterality Subgroups

Control Eyes, n [ 93 Cataract Eyes, n [ 78

P Value*Bilateral Control Unilateral Control Unilateral Cataract Bilateral Cataract

Age 0e7 mos 3.65 � 0.12 3.58 � 0.18 3.06 � 0.54 2.99 � 0.89 <0.0001
Age 7e24 mos 3.58 � 0.12 3.57 � 0.17 3.36 � 0.36 3.55 � 0.22 0.27
Age 24e60 mos 3.62 � 0.20 3.49 � 0.26 3.35 � 0.32 3.31 � 0.30 0.0003
All ages 3.62 � 0.16 3.57 � 0.18 3.13 � 0.51 3.18 � 0.69 <0.0001

SD ¼ standard deviation; n ¼ number of eyes.
*P values were adjusted for 2 eyes per subject using generalized estimating equations, bolding denotes P < 0.05.
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thickness association with cataract laterality, the standard
deviation of lens thickness demonstrated a significant
association with laterality, with the standard deviation
increasing from 0.16 among bilateral controls, 0.18 among
unilateral controls, 0.51 among unilateral cataracts, and
0.69 among bilateral cataracts.

Covariates gestational age, birthweight, race, ethnicity,
and presence of syndrome were excluded from the model
due to nonsignificance (P > 0.2). The final logistic regres-
sion model included age as a covariate in the model and
results were stratified by age. Crude and adjusted ORs (95%
CI) were calculated to determine if thinner lens (<3.5 mm)
was associated with increased odds of cataract (adjusted OR
with GEE ¼ 5.99, 95% CI, 2.41e14.88; P < 0.0003 in age
0e7 months; adjusted OR ¼ 1.54; 95% CI, 0.31e7.69; P ¼
0.43 in age 7e24 months; adjusted OR ¼ 4.62; 95% CI,
1.22e17.60; P ¼ 0.008 in age 24e60 months). From this
we see that infants (<7 months) with cataracts had 5.99
times the odds of having a lens thickness <3.5 mm (95% CI,
2.41e14.88; P < 0.0003). The wide CIs indicate low pre-
cision of the reported estimates (Table 4).

Given the above associations, lens thickness as a diag-
nostic marker for congenital cataract was evaluated using
lens thickness cutoffs below 3.3 mm and above 3.9 mm,
resulting in a sensitivity of 60.3% for cataract diagnosis, and
specificity of 93.6%. Cutoffs of 3.1 mm and 3.9 mm resulted
in sensitivity of 47.4% and specificity of 100% (Table S5,
available at www.ophthalmologyscience.org).

In terms of UBM imaging success in this pediatric
cohort, analyzable UBM images were obtained in 100% of
eligible participants and images. No images were excluded
for low quality; however, some eyes were not imaged
because they were not eligible for testing.
Discussion

Summary of Results

This was an observational case-control study reporting the
lens thicknesses associated with cataracts in children aged
0 to 5 years. We found that thinner lens was associated with
pediatric cataracts. Overall, mean lens thickness was smaller
in the cataract groups, and thicknesses were highest in
bilateral controls. We found that pairwise comparison of
unilateral and bilateral cataracts and controls had no
4

statistically significant difference but a pattern of stepwise
decrease in lens thickness with bilateral being less than that
of unilateral, which was less than that of controls. The as-
sociation between number of cataract eyes per participant
(2,1, or 0), and the lens thickness was found to be statisti-
cally significant (P < 0.001). Crude and adjusted ORs
suggested an association between thinner lens (<3.5 mm)
and pediatric cataract in participants <7 months and par-
ticipants aged 24 to 60 months.

Comparison to Previous Literature

Table S5 provides a summary of the 8 previous studies
evaluating pediatric lens thickness.9,10,16e21 All 8 studies
demonstrated lower mean thickness and larger standard
deviation in cataracts compared with controls, consistent
with the current study. Trivedi and Wilson10 offered the
only of the 8 studies with a direct comparison of cataract
to controls. They found thinner mean lens thickness in
cataract compared with controls, significant only among
participants <6 months, with no significant difference in
lens thickness between 6 and 200 months. Trivedi and
Wilson’s study used control eyes with a contralateral
cataract and did not have a bilateral control comparison
group.

This study differed from previous studies in our pro-
spective case-control design and use of UBM imaging.
Previous studies used primarily A-scan biometry.9,10,16e21

A-scan creates a tracing of ultrasound peaks and valleys
associated with tissue boundaries. From the tracing, one can
infer the thickness of the structure between the peaks. This
method requires anatomic inference, and results can be
inaccurate, particularly in the setting of cataract, without
subject fixation, and lacking 2-dimensional image reference.
Studies have shown that B-mode guidance (with cross
sectional view similar to UBM) has more accuracy than A-
mode (1-dimensional tracing).22

Diagnostic Utility of Lens Thickness

This study found an association between thinner lens and
presence of cataract in 2 age subgroups. Further examina-
tion of lens thickness as a diagnostic marker for congenital
cataract found sensitivity of 47.4% to 60.3% for cataract
diagnosis and specificity of 93.6% to 100%. Use of lens
thickness as a diagnostic marker for cataracts is a flawed

http://www.ophthalmologyscience.org


Table 4. Odds Ratios for Association between Lens Thickness and Cataract, Crude followed by ORs with Age Adjustment and GEEs,
Stratified by Age

Age 0e7 mos

Noncataract (n ¼ 43 eyes) Cataract (n ¼ 49 eyes) Crude OR Adjusted OR*, GEEy

Lens thickness (mm) Thickness
<3.5 mm

12 34 5.86 (2.38e14.28), P < 0.0001 5.99 (2.41e14.88),
P [ 0.0003

Thickness
�3.5 mm

31 15 1.00 (REF) 1.00 (REF)

Age 7-24 months

Noncataract (n ¼ 24 eyes) Cataract (n ¼ 9 eyes) Crude OR Adjusted OR*, GEEy

Thickness
<3.5 mm

9 4 1.33 (0.28e6.30), P ¼ 0.72 1.54 (0.31e7.69),
P ¼ 0.43

Thickness
�3.5 mm

15 5 1.00 (REF) 1.00 (REF)

Age 24e60 mos

Noncataract (n ¼ 26 eyes) Cataract (n ¼ 20 eyes) Crude OR Adjusted OR*, GEEy

Thickness
<3.5 mm

10 15 4.80 (1.33e17.33), P [ 0.01 4.62 (1.22e17.60),
P [ 0.008

Thickness
�3.5 mm

16 5 1.00 (REF) 1.00 (REF)

Bolding denotes P < 0.05.
GEE ¼ generalized estimating equation; OR ¼ odds ratio; REF ¼ reference.
*Adjusted for age.
yAge-adjusted and GEE accounted for repeat measures.
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approach because about half of cataracts have lens thickness
in the normal range, resulting in poor sensitivity and high
false negatives. Conversely, lens thickness can offer a
highly specific test for cataracts. For diagnosis, clinical ex-
amination for cataract is more relevant than lens thickness.
Lens thickness should not replace current diagnostic ap-
proaches but may be relevant in the context of fetal ultra-
sonography.23 Further study is needed to evaluate the
prenatal diagnostic relevance of lens thickness.
Clinical Relevance of Lens Thickness

Lens thickness measurement is not currently standard care
for infants and young children with cataracts. Although
speculative, lens thickness measurement may have several
relevant clinical applications including diagnosis, prognosis,
and management. Novel diagnostic approaches include fetal
ultrasound diagnosis23 or development of lens thickness as a
quantitative marker for pediatrician screening tools,
particularly considering extreme values of lens thickness
may help identify not only cataracts, but also refractive
error.24,25 Lens thickness has demonstrated value in
intraocular lens (IOL) power calculations, and is
occasionally included as a variable in the IOL power
calculation formula (Olsen).26,27 Even among infants not
receiving an IOL at the time of surgery, historic lens
thickness may be relevant to predict future pseudophakic
lens position28 and/or future axial length progression.29,30

Lens thickness may help us predict long-term vision
outcome after cataract surgery, or may help us anticipate
postoperative complications using risk calculators. Lastly,
knowledge of lens thickness can help guide surgical
approach. Increased lens thickness has been reported in
association with increased risk of capsular tears.31 Thinner
lens introduces risks associated with the close proximity
of the anterior vitreous during cataract removal.32
Success of Imaging and Analysis

Image acquisition and analysis are essential steps in trans-
lational applications of lens thickness data. Image acquisi-
tion in a pediatric population is not trivial considering
cooperation is unpredictable, and imaging under general
anesthesia in this age group carries some risk.33

In previous studies, imaging and analysis were not uni-
versally successful. In data obtained from A-scan biometry,
lens thickness data were not available for 105/310 (34%) of
eyes in 1 study,10 and 18/81 eyes (22%) of eyes in another
study were excluded because they were unable to complete
the preoperative examinations.9 Li et al9 found that for the
32% of lens measurements not obtained, about half of the
participants were unable to complete imaging, and about
half had images of poor (nonmeasurable) quality. This
suggests that even with general anesthesia lens thickness
assessment with A-scan biometry is not universally
successful.

The current study had 100% successful imaging and
measurement of lens thickness from participants meeting
inclusion criteria. Images not acquired were solely due to
ineligibility. The success of imaging in the current study is
attributed to reliable structure visualization with UBM,
prospective knowledge of the structure of interest, and
5
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sonographer expertise. General anesthesia helped to elimi-
nate issue of participant cooperation, but most previous
studies of lens thickness in congenital cataract also used
general anesthesia and still did not have 100% success,
suggesting an inherent advantage to 2-dimensional lens
visualization (using UBM) at the time of lens thickness
measurement.

Directionality

We found that lenses in eyes with congenital cataracts are
thinner, with wider variance, than eyes without cataract. The
causation question is as follows: do cataractogenic muta-
tions or events lead first to thinner lenses and subsequent
opacity, or do mutations lead to opaque lenses that later
become thin? Given the multifactorial nature of congenital
cataracts, both directions of causation may play a role in the
thicknesseopacity relationship.

Early fetal events may influence thickness and opacity
profoundly. Later onset cataracts (third trimester or peri-
natal) may influence lens clarity more than thickness.
Postbirth lens changes also occur, further complicating
directionality. Spontaneous cataractous lens absorption
(membranous cataract), and phacomorphic expansion of the
cataractous lens are well described, contributing to the wide
variance of lens thickness distribution. Clinical correlations
such as Lowe syndrome (discoid lens) and micro-
spherophakia (spherical lens) are examples of lens disease
associated with abnormal lens thickness, related to both
cataract and serious complications like glaucoma. Devel-
opment may have multifactorial impact on lens thickness
and clarity and future complications, suggesting that quan-
tified lens structure in the pediatric population has unique
relevance compared with the adult population.

Age-based Trends

This study examined 3 age groups selected a priori because
we have established clinical correlations (glaucoma and
amblyopia) that have been previously examined at age
cutoffs of 7 months, 24 months, and 5 years. These age
ranges were used in the major clinical trials in this field (the
Infant Aphakia Treatment Study and the IOLunder2 Study).

Like previous studies, we found the difference in lens
thickness between cataracts and controls in a younger subset
of participants. Thinner lens was noted in the 0 to 7 months
and 24 to 60 months subgroup and mean lens thickness was
similar in the 7 to 24 months group. This is also consistent
with previous study of Trivedi and Wilson.10 This was
reflected in OR stratified by age for association between
lens thickness and cataract (Table 4). This might suggest
that cataractous thinning is more likely in the first 7
months of life. Alternatively, the earlier the cataract
formation process begins, over the timeline of fetal
development and infancy, the greater the effect on lens
development. These changes likely must occur either
during pregnancy (first, second, or third trimester) or early
after birth to affect the lens development, and later onset
of cataract has less tendency to result in thinner lens.
Later onset cataracts in this cohort demonstrated some
lenses were thicker than age-matched controls, whereas
6

others were thinner, suggesting that phacomorphic changes
may be more likely after 7 months of age.

We found that the oldest age subgroup had more similar
findings to the youngest age subgroup, rather than to the
middle age group. Potential reasons for this were smaller
sample size in the middle age group, and referral bias. Lag
time to cataract diagnosis may occur as the frequency of
well child visits and developmental milestones vary
considerably at different ages.

The youngest age subgroup had the greatest heteroge-
neity of lens thickness, likely because of variable etiologies
and developmental timing of cataract. The youngest age
group had lens thickness standard deviations of 0.5 and 0.9
mm (unilateral and bilateral cataracts, respectively), whereas
the combined older subgroups’ lens thickness standard de-
viation was considerably smaller, between 0.2 and 0.4 mm.
This may reflect that the anatomic impact of cataract in the
youngest eyes is more pronounced, which is not surprising,
given that the lens takes up greater relative proportion of the
axial size of the eye at younger ages. Although the observed
difference between cataract and control lens thickness was
similar between the youngest and oldest groups, the absolute
lens thickness differed most in the youngest group.

Limitations

This study was subject to limitations inherent to case-control
studies: Causality, sampling bias, and control selection. The
study was limited by a small number of cataracts aged 7 to
24 months. Many covariates were evaluated in univariate
analysis, all of which could not be controlled for in multi-
variable analysis because of modest sample size. However,
we did not find significant associations between covariates
and outcomes. Certain ethnic and racial groups were un-
derrepresented in our local population and therefore in our
study. Cataract subtypes (for example, persistent fetal
vasculature, lamellar, or nuclear) were not tracked pro-
spectively, and, therefore, we did not have adequate sample
size for these subgroups to determine lens thickness asso-
ciations by cataract subtype. Controls were sampled from
the same population as cases and provided a consistent
cohort that likely would have been cases if they had cataract.
However, our control cohort is sampled from a pediatric
ophthalmology referral base and thus does not represent
completely healthy normal controls. This would bias our
findings in the direction of no effect. Lastly, we cannot
determine directionality of our findings to better understand
if cataract leads to abnormal structure or if structural ab-
normality contributes to the development of cataracts.

Strengths

This study provided a modest but sufficient sample size for
cataract-control comparison. We utilized objective, quanti-
tative measures of lens thickness gathered by masked ana-
lysts. We included variable participant ages but accounted
for age in our model, and reported stratified results. Results
are likely generalizable, given multicenter recruitment and
consistency with previous studies. Successful imaging was
achieved in 100% of participants.
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Future Directions

More extreme thinning in the bilateral cataracts compared
with unilateral cataracts suggests there may be a difference
in structural severity in bilateral cataracts compared with
unilateral. The finding that the lens is thinner in bilateral
compared with unilateral cataracts has been previously re-
ported.10 To our knowledge, this is the first study to report
an analogous finding: The unilateral control eye in a patient
with contralateral unilateral cataract is thinner than that of
an age-matched control. Although the difference in means
was not statistically significant, the difference in standard
deviation was also much higher in the unilateral control eye
of a unilateral cataract compared with an individual with no
cataract bilaterally. The concept that subclinical structural
anomalies may be present in unilateral control eyes has
been previously suggested in the literature based on visual
outcomes, but this study provides the first structural evi-
dence of this finding.14 This finding will require further
investigation.

Quantitative UBM is an effective imaging technique for
the evaluation of the lens thickness in infants and children
with congenital cataracts. Thinner lens was associated with
cataract in participants with congenital cataracts compared
with controls among children aged 0 to 5 years. Future
studies will determine the association between lens thick-
ness and complications after congenital cataract surgery.
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