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[ Abstract] Objective To evaluate the feasibility of measurement and characteristics of intraocular lens
(IOL) tilt using the swept-source optical coherence tomography (SS-OCT) biometer (10LMaster 700) and to explore

its potentially relevant parameters. Methods A cross-sectional study was conducted. Two hundred and forty-two
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eyes (119 right eyes, 123 left eyes) of 185 patients after phacoemulsification and 10L implantation were included in
Beijing Tongren Hospital from July to September 2018. The IOL position, angle k,angle a,corneal curvature, anterior
chamber depth ( ACD) ,pupil diameter (PD) ,and axial length ( AL) were obtained by I0LMaster 700, and the TOL
tilt direction and magnitude were calculated. The within-subject standard deviation and intraclass correlation
coefficient were used to evaluate the repeatability of three IOL tilt measurements. Binocular symmetry of IOL tilt and
the correlation between IOL tilt and different influencing factors were evaluated by Pearson linear correlation analysis
or Spearman rank correlation analysis. Influencing factors for IOL tilt were assessed by multiple linear regression
analysis. This study adhered to the Declaration of Helsinki. The study protocol was approved by the Ethics Committee
of Beijing Tongren Hospital, Capital Medical University ( No. TRECKY2018-049 ). Patients were informed of the
purpose and methods of this study and signed the written informed consent. Results The repeatability of 10L tilt
measurements was excellent with a within-subject standard deviation of 5. 16° for IOL tilt direction and 0. 13° for IOL
tilt magnitude. IOL tilt was mirror symmetric in both eyes. The IOL tilt direction in right eyes ranged from —89. 60° to
87.53° with a mean of (18.85+29.65)°, and the tilt magnitude ranged from 1.32° to 7.05° with a mean of
(4.16+1.26)°. The TOL tilt direction in left eyes ranged from —84. 30° to 89. 44° with a mean of (21.17£32.38)°,
and the tilt magnitude ranged from 0.58° to 7.40° with a mean of (3.80+1.31)°. There were moderate and weak
positive correlations of I0L tilt direction and tilt magnitude between both eyes (r=0.473,P<0.001;r=0.335,
P=0.011). IOL tilt magnitude was weakly positively correlated with angle o and IOL diopter (r, = 0.272,
P=0.003;r=0.285,P =0.002), and was weakly negatively correlated with ACD, PD and AL (r=-0.303,
P=0.001;r=-0.233,P=0.011;r,=-0.331,P<0.001). In backward stepwise regression analysis, the regression
equation of IOL tilt magnitude, angle o, ACD,PD,AL and IOL diopter in multiple linear regression analysis was as
follows ; IOL tilt magnitude = 10. 503 + 1. 456 x angle a—0.532x ACD - 0. 196 x AL ( R* = 0.400; F = 8. 588,
P<0.001). Conclusions The SS-OCT biometer can be an effective method to assess IOL tilt. IOL tilt is mirror
symmetric between the right eyes and left eyes.

[ Key words] Cataract; Lenses, intraocular; Biometry/instrumentation; Tilt; Direction; Magnitude;
Swept-source optical coherence tomography/instrumentation
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Figure 3 Tilt direction and magnitude of IOL in both eyes Each

concentric ring was 1° A ;Right eye B:Left eye

100.00 8.00

‘)

50.00

0.00f -

OL {1 (

e MR TOL AR 5 il (°)

~50.00F d = 2.00F
14

-100.00 0.00

—50{00 O4|()0 504‘00 100.00 2.|00 44|00 6.|00 8.00
AR TOLAR 131 () AR TOLABURHIREE (*)

B4 WER IOL {544 75 [0 5 0@ B 48 X 14 (Pearson L4k A 5C 7347, n =
57)  AWUHR TOL fHi &} 5 m) £ & IFE A& r=10.473,P<0.001

B 0UHR TOL fit A i B2 2 59 IEAH ¢ r=10.335,P=0.011 IOL: AT
IRINEN

Figure 4 Correlation between tilt direction and magnitude of IOL
A IOL tilt
direction was moderately positively correlated between both eyes
r=0.473, P < 0.001
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in both eyes ( Pearson linear correlation analysis, n=57)
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Table 1 Correlation between different influencing factors,
tilt direction and magnitude of IOL

TOL {5 4} J5 [1] TOL it A3} i B2

K%

r(r) 8 PAH r(r ) A Pl
TOL {41 B (°)° 0. 137 0.136
SERS ()" -0.170 0. 064 -0. 068 0. 462
K f (mm)" -0.072 0. 441 -0.039 0. 676
o ffi(mm)"® -0. 026 0. 780 0.272 0.003
Kf(D)* -0.032 0.729 0. 059 0.525
Ks(D)* -0. 054 0. 565 0. 057 0. 540
e IAGD M 0. 068 0. 462 0. 067 0. 474
ACD(mm)* -0.008 0.934 -0.303 0. 001
PD(mm)* -0.016 0. 866 -0.233 0.011
AL(mm)" -0.016 0. 862 -0.331 <0. 001
IOL Ji# Y& (D) 0. 098 0.289 0. 285 0. 002
0L " -0.013 0. 887 0. 146 0.113
ARJGwtE (A4 B -0. 008 0.935 0.113 0. 666
FAREIF" -0. 006 0. 948 0.113 0.223

11 : (a: Pearson £k £ A 5 43 #7 3 b: Spearman Fk A 3¢ 43 #7 5 n = 119)
TOL: AT bR A4 5 KE: Ay 1R 5 T 3H il 48 12 28 5 Ks - A1 158 di BE Ui ft R A2 42 5
ACD  HIf p5 TR BE s PD : [ FL B AR s AL : IR A B2

Note: (a;Pearson linear correlation analysis;b:Spearman rank correlation
analysis;n=119) IOL: intraocular lens; Kf: flattest meridian; Ks: steepest
meridian ; ACD :anterior chamber depth ; PD : pupil diameter; AL :axial length
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Figure 5 Correlation between IOL tilt magnitude and influencing factors ( A, E: Spearman rank correlation analysis,n=119;B-D: Pearson linear

correlation analysis,n=119)

positively correlated with IOL diopter r=0.285,P=0.002 C:IOL tilt magnitude was weakly negatively correlated with ACD
r=-0.233,P=0.011
IOL:intraocular lens; ACD ; anterior chamber depth; PD :pupil diameter; AL: axial length

D.IOL tilt magnitude was weakly negatively correlated with PD
r,=-0.331,P<0.001
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Table 2 Multiple linear regression analysis of the
influence of angle o, ACD and AL on IOL tilt magnitude
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