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Pupil dilation for improved intraocular lens calculation accuracy in dense cataract
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Abstract Objective To evaluate the effect of pupil dilation on biometric parameters and intraocular lens (I0L) power in dense ca-
taracts with low-quality axial length (AL) measurements on swept-source optical coherence tomography (SS-OCT). Methods This pro-
spective observational study enrolled 50 patients (50 eyes) with dense cataract. Patients with the yellow “!” mark on SS-OCT that indicates
signal attenuation and low-quality AL measurements underwent pupil dilation before an additional SS-OCT. We recorded the following
SS-OCT parameters (in both eyes,before and after dilation) :signal attenuation indicator (yellow “!” mark), AL, repeatability standard
deviation of AL (SD,,), central corneal thickness (CCT), anterior chamber depth (ACD), lens thickness (LT), repeatability standard devia-
tion of LT (SDy,), corneal curvature (Kg;,), corneal diameter (WTW),and pupil diameter (PD). SS-OCT B-scan images were used to clas-
sify cataract types. The AL of the affected eye was measured using A-scan ultrasound. The Barrett Universal Il Formula was used for IOL
power calculations. Analyses of variance , Wilcoxon signed-rank tests, paired t-tests,and Pearson’s correlation analyses were performed.

«

Results In 66% of cases, the yellow “!" mark disappeared after pupil dilation, with the following efficacy ranking: posterior subcapsular>
nuclear > cortical = mixed. After pupil dilation, significant changes were observed (all P < 0.05) :the AL decreased by 0.02 (0.01-0.03)
mm,SD,; by 8.00(5.5-10.5) pm,and ACD by 0.09 + 0.06 mm , whereas the CCT increased by 7.59 + 9.50 pm, WTW by 0.16 + 0.32 mm,

and PD by 3.89 + 0.79 mm. No significant changes were observed in the LT,SD,; and K groups (P > 0.05). On A-scan ultrasound, the
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AL of the affected eye was 23.51 (22.84-24.43) mm whereas,on SS-OCT, the AL of the fellow eye was 23.63 (22.97-24.90) mm. Param-

eters from the A-scan ultrasound before and after pupil dilation,and the fellow eye were input into the Barrett Universal Il formula for IOL

power calculation, and showed no significant differences (P > 0.05). Binocular comparative analysis (of no pupil dilation and groups strat-

ified by AL) showed no significant changes in IOL power prediction (P > 0.05). Conclusion In dense cataracts, pupil dilation improved

signal quality in cases with low-quality ALL measurements on SS-OCT. Pupil dilation data are reliable for [OL power prediction,and this

highlights their clinical value in enhancing the accuracy of preoperative assessments.

Keywords cataract; intraocular lens power prediction; pupil dilation; axial length
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Tab.1

Differences of variable measurements before and after pupil dilation

Difference analysis

Correlation analysis

Variable Mean difference 77 b T P
AL (mm) 0.02(0.01-0.03) 3215 <0.001 0.999 <0.001
SD ;. (m) 8(5.5-10.5) 4.651 <0.001 0.099 0.496
CCT (pum) ~7.59 +9.50 5.594 <0.001 0.963 <0.001
ACD (mm) -0.09 + 0.06 10.08 <0.001 0.994 <0.001
LT (mm) -0.04 +0.19 1.311 0.196 0.951 <0.001
SD;4 (um) 1.50 (1.00-7.00) 1.123 0.261 0.634 <0.001
WTW (mm) -0.16 £0.32 3.436 <0.001 0.845 <0.001
K (D) -0.01 £0.26 0.334 0.740 0.988 <0.001
PD (mm) -3.89£0.79 34.291 <0.001 0.593 <0.001

Mean difference = the value before pupil dilation—the value after pupil dilation. A positive value indicates a decrease after pupil dilation.

F2 WERIOLEHFHUMRT L4347 (D)

Tab.2 Binocular comparative analysis of IOL degree prediction (D)

Mean AL (mm) TOL degree (D)
AL (mm) n
Affected eye Fellow eye P Affected eye Fellow eye P
22-<26 40 23.62+0.94 23.55+0.80 0.504 19.93(19.50-21.00) 19.85(18.50-21.50) 0.874
=26 10 30.01(29.33-31.02) 29.93(29.38-30.46) 0.782 3.31(~1.00-7.50) 3.50(0.25-7.50) 0.712
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