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Table 1. Preoperative demographics of study groups
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Large pupil (>5.0 mm) Small pupil (<5.0 mm) p-value
No. of eyes 20 41
OD:0S 10/10 20/21
Sex (M:F) 8/12 15/26
Age (mean + SD) 62.97 + 11.01 66.20 + 9.12 0.869
Preop. BCVA (mean + SD) 0.58 + 0.73 0.32 + 0.41 0.312
Preop. astigmatism (mean + SE) -0.83 + 0.69 -0.74 + 0.73 0.678
Photopic pupil size (mm) 3.69 2.64
Mesopic pupil size (mm) 5.56 4.45

All values are displayed as log MAR visual acuity.

No. = number; SD = standard deviation; BCVA = best corrected visual acuity; SE = spherical equivalent.
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= A Ey SFLEA|SKtotal ocular aberration)®} Z}akg=
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Table 2. Postoperative visual acuity and spherical equivalent
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1] FASAR ot ZpolE UGty w=AASAE
(total ocular aberration)o]4 A RMS+= 520 5.0 mm
23kl o] 4.16 + 2.77 umil E2o] 5.0 mm o]}l
o] 1.43 £ 1.83 umz FAH 2 {03k Aol & e
RL(p=0.022), =AA A A AR 15te] —1.52
+ 0.87 ymgli 220] —0.19 + 0.59 um= EAEH o2
5015} z}o]7}F QITH p=0.001) (Table 3, 4). 3}A|qk z}
Srpatol A= AA| RMS, 92t SASHA QL 2t
Zpo|7h QAR ot AL, Aukgat, EY a2t =
o 4o SAIEAQ] Aol §iitH(Table 5). dFATF 3.0

Large pupil (>5.0 mm) Small pupil (5.0 mm) *p—value
UCVA 0.29 + 0.17 0.10 + 0.09 0.02
BCVA 0.05 + 0.09 0.03 + 0.07 0.56
SE (diopter) -0.41 + 0.32 -0.38 + 0.35 0.89
All values are displayed as log MAR visual acuity.
UCVA = uncorrected visual acuity; BCVA = best corrected visual acuity; SE = spherical equivalent.
*Analyzed by Mann-Whitney U test.
Table 3. Comparison of total ocular aberrations (um) between two groups
Pupil group RMS total LO A HO A Sph A Coma Trefoil
Large pupil 4.16 + 2.77 3.87 £ 1.51 1.26 + 0.87 -1.52 + 0.87 0.88 + 0.57 0.59 +0.38
Small pupil 1.43 +1.83 1.10 + 1.34 0.80 + 1.57 -0.19 + 0.59 0.29 + 0.42 0.23 + 0.41
p-value 0.022 0.015 0.038 0.001 0.033 0.041

Values are presented as mean + SD.

RMS = root mean square; LO A = low-order aberration; HO A = higher-order aberration; Sph A = spherical aberration.

Table 4. Comparison of internal optics aberrations (um) between two groups

Pupil group RMS total LO A HO A Sph A Coma Trefoil
Large pupil 3.65 +£2.21 225 + 1.43 0.97 + 0.31 -1.47 + 2.70 0.95 + 0.96 0.49 + 0.41
Small pupil 1.09 + 1.16 0.92 + 0.67 0.35 + 0.59 -0.26 + 0.81 0.39 + 0.80 0.22 + 0.63
p-value 0.023 0.035 0.019 0.018 0.021 0.024

Values are presented as mean + SD.

RMS = root mean square; LO A = low-order aberration; HO A = higher-order aberration; Sph A = spherical aberration.

Table 5. Comparison of corneal aberrations (um) between two groups

Pupil group RMS total LO A HO A Sph A Coma Trefoil
Large pupil 0.61 + 0.33 0.51 £ 0.23 0.29 £ 0.13 0.12 + 0.07 0.13 + 0.07 0.19 + 0.12
Small pupil 0.44 + 0.16 0.32 £ 0.11 0.19 + 0.09 0.07 £+ 0.05 0.10 + 0.09 0.13 £ 0.07
p-value 0.041 0.045 0.037 0.360 0.654 0.321
Values are presented as mean + SD.

RMS = root mean square; LO A = low-order aberration; HO A = higher-order aberration; Sph A = spherical aberration.

Table 6. Comparison of total ocular aberrations (um) between two groups at 3.0 mm pupil zone

Pupil group RMS total LO A HO A Sph A Coma Trefoil
Large pupil 1.42 +1.21 1.14 + 0.98 0.65 + 0.36 -0.24 + 0.30 0.18 + 0.13 0.21 +0.12
Small pupil 0.85 + 0.41 0.64 + 0.54 0.31 £ 0.33 -0.18 + 0.29 0.19 + 0.34 0.15 + 0.11
p-value 0.146 0.293 0.231 0.458 0.683 0.537

Values are presented as mean + SD.

RMS = root mean square; LO A = low-order aberration; HO A = higher-order aberration; Sph A = spherical aberration.
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=ABSTRACT=

Influence of Pupil Size on Visual Acuity after Implantation of the
TECNIS 1-Piece Intraocular Lens

Jinu Han, MD, Kyung Eun Han, MD, Ji Min Ahn, MD, Se Hwan Jeong, MD, Hyung Keun Lee, MD,
Kyoung Yul Seo, MD, PhD, Eung Kweon Kim, MD, PhD, Tae Im Kim, MD, PhD

The Institute of Vision Research, Department of Ophthalmology, Yonsei University College of Medicine, Seoul, Korea

Purpose: To evaluate the influence of pupil size on uncorrected visual acuity and spherical aberration of the TECNIS
1-piece intraocular lens (IOL).

Methods: In this study 61 eyes were implanted with a TECNIS 1-piece IOL. Pupil size was checked by standard pupil card
with cobalt blue light postoperatively. Best corrected visual acuity (BCVA) and uncorrected visual acuity (UCVA) were as-
sessed postoperatively. Total spherical aberration and high-order aberration for mesopic pupil size zone were measured.
Results: There were no significant differences of spherical equivalent, age, preoperative astigmatism, BCVA between two
groups, but small pupil group revealed better UCVA (p = 0.02) and lower ocular aberration than large pupil group.
Conclusions: After cataract surgery, pupil size greater than 5.0 mm increases total aberration. Thus, visual acuity with
small pupil after aspheric TECNIS 1-piece IOL implantation show better clinical result on uncorrected visual acuity.

J Korean Ophthalmol Soc 2012;53(11):1615-1620

Key Words: Aspheric intraocular lens, Pupil size, Spherical aberration
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