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Effects of Continuous Curvilinear Capsulorhexis, Intraocular Lens Decentration
and Tilt on Clinical Outcomes
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Purpose: To evaluate the effects of continuous curvilinear capsulorhexis, intraocular lens (IOL) decentration and tilt on post-
operative clinical outcomes after cataract surgery.

Methods: We reviewed 62 eyes of 52 patients who underwent cataract surgery and measured the uncorrected visual acuity, best
corrected visual acuity and manifest refraction preoperatively and 3 months postoperatively. IOL decentration on anterior seg-
ment photography and IOL tilt on anterior optical coherent tomography were analyzed and correlations of postoperative un-
corrected visual acuity, best corrected visual acuity, and higher order aberrations were evaluated. In addition, we inspected the
relationship of size and decentration of continuous curvilinear capsulorhexis (CCC) intraoperatively with the change in IOL posi-
tion postoperatively.

Results: The average size of CCC was 5.40 + 0.51 mm (4.12-6.24 mm) and the average decentration of CCC was 0.30 + 0.19
mm (0.09-1.21 mm) intraoperatively. The average decentration of IOL was 0.23 + 0.15 mm (0.00-0.71 mm) and the average IOL
tilt was 1.43 + 0.73° (0.00-4.22°) postoperatively. Intraoperative CCC size and decentration were associated with postoperative
IOL decentration (p = 0.01, p < 0.001), but not with IOL tilt (p = 0.69, p = 0.52). There were no significant correlations between
IOL decentration and tilt with postoperative visual outcomes and higher order aberrations.

Conclusions: The CCC size and decentration can affect the IOL decentration, but IOL decentration and tilt do not have a sig-
nificant impact on clinical outcomes after cataract surgery.
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Figure 1. Anterior segment photography. Measurements of CCC size and decentration from the dilated pupil center in the intra-
operative state (A) and IOL decantation in the postoperative state (B). CCC = continuous circular capsulorhexis; IOL = intraocular
lens.
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Figure 2. Measurement of IOL tilt angle in the x-axis (o) and
y-axis (B') from the line connecting both scleral spurs using
anterior segment OCT (Visante™ OCT). IOL = intraocular
lens; OCT = optical coherence tomography.
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Figure 3. Schematic images of calculation of intraocular lens
tilt direction from visual axis. IOL = intraocular lens.

A TV 7 A7 ZAste] ARG AR EA ) A7)0
T S, 7H 71 A7) Aol EAITe] BYS 44
AGUB AN FHOR dto] o ZHH AEH FIEA
el AeE FAAGAY AN FAloleA 2 st
chFig. 1A). E3k 5% 3719 Fol B AW Abglo]
A ABSAR ] ok ST AHEE FEEAT A
g =stel “ABsgAe FHloleAe Bt shar, ZAt
Ao} g4 BObE o) AHEE S3e] FHANE -

5 o FHo s

[ =

ERS D mm(e% AoRE BRRAL 00 (3)
9} 90° (yZ)ollA] Alalo] AL AolA, o Be] Buls
715 ol AAT} BAA BAekie] Frdue) ZEg

Imagel] software, version 1.49 (Rasband, W.S., US National

Institutes of Health, Bethesda, MD, USA)& ©]&3}o] =74
stol 212t a'oh prebin SHom(Fig 2), 3RAHS A4
A e YAE aresto] AlSol gk a4 A2] ARt

ZO)Z2 H3slo] 0=90-0', a=90—a’, f=90—P'= 6‘]—93\2@,
£ Stefdietal Fadiet 7 Ag st A =gt A2
4+ B2 olgato oldhel ol ANEITKFiE )
' = lcos0
I'= VPcos?a+ Fcos’ 8
= Vo’ a+ cos? B

o] 3

=)
an
ne
ox
>
H'|
1o
02
0o
|

Table 1. Patient characteristics

Demographics Mean + SD Min, Max
Age (years) 64.71 + 10.98 38, 86
Gender (male:female) 24:28

Duration of follow-up (days) 97.03 + 5.41 88, 116
Preoperative UCVA (decimal)  0.46 + 0.34 0.01, 1.00
Preoperative BCVA (decimal) 0.56 + 0.29 0.05, 1.00
Preoperative MRSE (D) -1.02 +3.55 -10.75, +3.13
Preoperative cylinder (D) -0.79 + 0.62 -2.50, 0.00

Values are presented as mean + SD unless other wise indicated.
SD = standard deviation; Min = minimum; Max = maximum;
UCVA = uncorrected visual acuity; BCVA = best-corrected visu-
al acuity; MRSE = manifest refraction spherical equivalent; D =
diopter.

Table 2. Parameters of continuous curvilinear capsulorhexis
and intraocular lens

Parameters Mean + SD Min, Max
CCC size (mm) 5.40 + 0.51 4.12,6.24
CCC decentration (mm) 0.30 + 0.19 0.09, 1.21
IOL decentration (mm) 0.23 + 0.15 0.00, 0.71
IOL tilt (°) 1.43 + 0.73 0.00, 4.22

Values are presented as mean + SD unless otherwise indicated.
SD = standard deviation; Min = minimum; Max = maximum,
CCC = continuous curvilinear capsulorhexis; IOL = intraocular
lens.
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Figure 4. Plots of correlation of CCC with IOL. CCC size and IOL decentration (A), CCC size and IOL tilt (B), CCC decentration

and IOL decentration (C), CCC decentration and IOL tilt (D). 12 =

sulorhexis; IOL = intraocular lens.
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Table 3. Postoperative clinical outcomes and p-value of linear regression between intraocular lens position and postoperative clinical

outcomes
Mean + SD Min, Max p-value* p-value'

Postoperative UCVA (decimal) 0.77 + 0.26 0.10, 1.00 0.46 0.14
Postoperative BCVA (decimal) 0.95 + 0.12 0.50, 1.00 0.65 0.85
Postoperative MRSE (D, emme target) -0.17 £ 0.51 -1.75, 0.50 0.21 0.27
Postoperative MRSE (D, near target) -2.56 + 1.10 -4.00, -0.25 0.17 0.21
Postoperative cylinder (D) -0.61 + 0.47 -2.00, 0.00 0.34 0.07
Coma (micron) 0.46 + 0.38 0.08, 2.07 0.35 0.87
Trefoil (micron) 0.51 £ 0.33 0.07, 2.01 0.15 0.72
HoA (micron) 0.30 £ 0.16 0.08, 0.92 0.43 0.58
SA (micron) 0.25 + 0.19 0.02, 1.40 0.71 0.88

Values are presented as mean + SD unless otherwise indicated.

SD = standard deviation; Min = minimum; Max = maximum; UCVA = uncorrected visual acuity; BCVA = best-corrected visual acuity;
MRSE = manifest refraction spherical equivalent; D = diopter; HoA = high-order aberration; SA = spherical aberration.

*p-value of simple linear regression between intraocular lens decentration and postoperative clinical outcomes; 'p-value of simple linear re-
gression between intraocular lens tilt and postoperative clinical outcomes.
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