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BACKGROUND
The incidence of Trisomy 21 (T21) has steadily 
increased over the last 30 years due to trends of 
advancing maternal age, improved disability 
services, and increased survival for T21 births. 
The most sight threatening comorbidity of T21 
is early onset cataract, found in 15% of T21 
patients. Few studies detail structural variations 
in the anterior segment of pediatric T21 patients 
with cataract. The quantitative features of the 
anterior segment in T21 cataracts may 
demonstrate subclinical anomalies and inform 
our understanding of the pathogenesis of 
disease and may correlate with outcomes. 
Quantitative-Ultrasound Biomicroscopy (Q-
UBM) is a specialized technique that combines 
high resolution anterior segment imaging and 
quantitative data extraction to accurately 
identify structural variants. This prospective 
case-control study compares anterior segment 
structural anatomy in pediatric T21 patients 
with cataracts to age-matched controls.
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METHODS
We examined 15 subjects (24 eyes) with 2:1 age 
matching for each eye with T21 (n=9). The 
cohort mean age was 10.83 ± 4.09 years. 
Patients were consented, enrolled, and 
underwent UBM imaging at the time of cataract 
surgery (cases) or other surgery (controls). The 
cornea, iris, and lens were measured in UBM 
images using ImageJ software. Measurements 
from cases and controls were compared using 
Students t-test. Generalized estimating 
equations were used to account for inclusion of 
more than one eye per subject.  

RESULTS
1) T21 cataract subjects had thinner irises 
compared to controls. This difference was 
more prominent in older age groups 
compared to younger.

2) Lens thickness was significantly thinner 
among subjects with T21 and cataract 
among infants and young adults. A single 
subject (age 2 years old) had a thicker lens 
compared to age-matched controls. All 
controls had similar lens thicknesses (mean 
3.60 ± 0.04 mm). All T21 cataract eyes had 
lens thickness outside the control lens 
thickness confidence interval, suggesting 
lens thickness may be a quantitative marker 
for cataract.

3) Central corneal thickness in T21 patients 
was significantly thicker than controls in the 
<7 mo. group but became thinner than 
controls as age increased. 

4) Corneal measures of curvature (ACRC, 
PCRC), and angle measures (AOD500, 
trabecular-iris angle) were not significantly 
different in cases vs. controls (p>0.05). 

CONCLUSION
Iris thickness, lens thickness, and central 
corneal thickness are significantly altered in 
pediatric eyes with T21 and cataract. The 
structural variants observed in this study may 
correlate with outcomes and disease course. 
Associations between anterior segment 
structural markers and outcomes in T21 
cataracts will be the focus of future research. 
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Figure 2: Iris thickness (IT) in Trisomy 21 patients with 
cataract compared to controls. IT1 and IT2 were 
significantly thinner in T21 patients of the 2 yr. group 
(p=0.009, p=0.02) and the >20 yr. group (p=0.002, 
p=0.001). IT3 was significantly thinner in the >20 yr. 
group as well (p=0.03). 
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Figure 3: Lens thickness (LT) in Trisomy 21 patients 
with cataract compared to controls. LT was 
significantly thinner than controls in T21 patients 
< 7 mo. (p=0.001) and in patients >20 yr. (p=0.018).

Figure 4: Central Corneal Thickness (CCT) in Trisomy 21 
patients with cataract compared to controls. CCT was 
significantly thicker in T21 compared to controls in T21 
patients < 7 mo. (p=0.001). CCT was thinner in older 
T21 subjects with cataract compared to controls. 
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Trisomy 21 Cataract Age-matched Control

Figure 1: Representative UBM images from a patient 
with T21 cataract and an age-matched control. 
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