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Abstract

Objective To investigate the repeatability and correlation in tilt and
decentration measurement of crystalline lens and intraocular lens
(IOL) wunder non-mydriatic and mydriatic conditions using
swept-source ocular coherence tomography CASIA2.

Methods A diagnostic test study was conducted. A total of 109
cataract patients (157 eyes) who received phacoemulsification with
IOL implantation surgery in the Affiliated Hospital of North Sichuan
Medical College from March to July 2020 were enrolled. The
decentration and tilt of crystalline lens and IOL under non-mydriatic
and mydriatic conditions were measured for three times by a single
examiner using CASIA2 before and one week after surgery. The 0.5%
compound tropicamide eye drops were used to dilate. Repeatability
was evaluated by within-standard deviation, test-retest repeatability
(TRT), coefficient of wvariation (CoV) and intraclass correlation
coefficient (ICC). The correlation in decentration and tilt of crystalline
lens and IOL between before and after mydriasis was assessed by
Pearson correlation coefficient. This study adhered to the Declaration
of Helsinki, and the study protocol was approved by an Ethics
Committee of the Affiliated Hospital of North Sichuan Medical
College (No. 2020ER030-1). Written informed consent was obtained
from all subjects before any medical examination.

Results The decentration of crystalline lens under non-mydriatic and
mydriatic conditions was (0.217£0.112) mm and (0.220£0.110) mm,
respectively, and the tilt was (5.017£1.422) © and (5.310 + 1.645) °,
respectively. The decentration of IOL under non-mydriatic and
mydriatic conditions was (0.245£0.136) mm and (0.250+0.145) mm,
respectively, and the tilt was (5.14411.345)° and (5.43711.646)°,
respectively. No = significant difference was found between
non-mydriatic and mydriatic conditions (all at P>0.05). Under both
non-mydriatic and mydriatic conditions, the crystalline lenses of both
eyes decentered and tilted toward the inferotemporal direction, and
the IOL of right eyes decentered toward the inferior and tilted toward
the inferotemporal direction, and the IOL of left eyes decentered and
tilted toward the inferotemporal direction. Except the crystalline lens
decentration, the measurement repeatability of crystalline lens tilt,
IOL decentration and tilt in cataract patients before and after
mydriasis was good, with ICC range in 0.815-0.984, TRT<50% and
CoV < 14.840%. The measurement repeatability of crystalline lens
decentration was poor, and the measurement repeatability of
decentration axis, tilt and tilt axis of crystalline lens, and the
repeatability of decentration and tilt of IOL were good in both eyes,
with ICC range in 0.757-0.998, TRT<50% and CoV<= 17.763%. There
were good correlations in decentration, decentration axis, tilt and tilt
axis of crystalline lens and IOL between non-mydriatic and mydriatic
conditions (all 720.679, all at P<0.01).

Conclusions The measurement repeatability of decentration axis, tilt
and tilt axis of crystalline lens and IOL, as well as the decentration of
IOL by CASIA2 before and after mydriasis is good. The correlations
of the measured parameters before and after mydriasis are good.
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With the rising popularity of refractive cataract surgery, the
positioning of the intraocular lens (IOL) after cataract surgery is
receiving increasing attention. The IOL should be implanted in the
capsular bag with the center aligning with the visual axis. However, the
patient, the IOL, and the surgical procedure have been known to
effect IOL decentration and tilt. This is known to cause high-order
aberrations, particulatly coma aberrations, deterioration of
postoperative visual quality, visual disturbances (e.g., glare), refractive
error, and a decrease in visual acuity.* Unpredictable astigmatisms
were more sensitive to decentration and tilt after toric IOL
implantation.>  Considering  these = complications,  accurate
measurement of decentration and tilt in crystalline lens and IOL is
extremely important. Previously the pupillary axis, a central line
perpendicular to the anterior corneal surface that passes through the
center of the pupil, was a commonly utilized reference for assessing
IOL decentration and tilt,8 but is dependent on pupil size and shape.?
Corneal topographic axis (CT'A) is not affected by pupil size and thus
serves as a better reference for assessing the IOL decentration and
tilt.10 The CASIA2 has been developed as a novel anterior segment
swept-source optical coherence tomography (SS-OCT) device that
measures IOL decentration and tilt using CT'A. This study investigates
the repeatability of decentration and tilt measurements of the
crystalline lens and IOL in Chinese cataract patients using CASIA2.
Differences in decentration and tilt of the crystalline lens and IOL
before and after mydriasis were also compared to assess the feasibility
of clinical measurement under non-mydriatic conditions.

1 Materials and Methods
1.1 General information

This was a diagnostic test study. The sample size was calculated using
1.96

the following formula: —m = 0.1." A minimum of 96 eyes wete
required. Patients were consecutively recruited from Department of
Ophthalmology, Affiliated Hospital of North Sichuan Medical College
from March to July 2020. A total of 157 eyes (right eyes=80, left
eyes=77) of 109 cataract patients underwent phacoemulsification with
IOL implantation were enrolled. Of these, 44 were male (44%) with a
mean age of 69.85 + 9.14 years (range, 48-88). Mean axial length (AL)
measured by IOLMaster 700 was 23.65 £ 0.86 mm with a range of
21.67 to 26.37 mm. Patient inclusion criteria were as follows: 1)
diagnosed with cataract and voluntarily accepted the relevant
examinations of this trial; 2) normal tear film function; 3) pupil
diameter = 3 mm; 4) normal cognitive ability and can be followed up
on time. Patients with the following conditions were excluded: 1)
ocular disease or neuropathy that may cause vision loss, such as ocular
trauma, lens luxation, pseudoexfoliation syndrome, glaucoma or
fundus lesions; 2) intraoperative or postoperative complications, such
as postetior capsular rupture, incomplete capsulotomy following
continuous circular capsulorhexis, or severe posterior capsular opacity;
3) previous intraocular surgery; 4) AL <20 mm or >27 mm; 5)
postoperative  intraocular  pressure (IOP) >21 mmHg (1
mmHg=0.133 kPa); 6) crystalline lens opacity affecting the tilt and
decentration measurements; 7) poor understanding and inability to
cooperate. This study was conducted in accordance with the
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Declaration of Helsinki. The protocol was approved by the Ethics
Committee of the Affiliated Hospital of North Sichuan Medical
College (NO. 2020ER030-1). Written informed consent was obtained
from all patients before participating.

1.2 Methods

1.2.1 Surgical techniques All surgeries were performed by a single
experienced ophthalmologist in accordance with the same protocol.
Each patient received a 2.4 mm corneal incision at 10:30 o’clock
position and injected with viscoelastic substances under local
anesthesia. A continuous circular capsulorrhexis with a diameter of
5.5-5.8 mm was performed. Following phacoemulsification and
cortical cleanup, viscoelastic substances were injected into the
cartridge. An IOL (SNG6OWTF, Alcon, USA) was implanted into the
center of the capsule bag, with its haptics placed at 3 and 9 o’clock
position, respectively. Then, viscoelastic substances were removed.
After forming of the anterior chamber, the corneal incision was
watertight. Tobramycin dexamethasone eye ointment was applied to
the conjunctival sac after the surgery.

1.2.2 Decentration and tilt of crystalline lens and IOL examined
by CASIA2 For all patients decentration and tilt of the crystalline lens
and IOL were evaluated using CASIA2 (Tomey, Japan), and were
performed by the same technician before and one week after cataract
surgery. The crystalline lens and IOL were measured using the Pre-op
Cataract and Post-op Cataract modes on the CASIA2 device.
Following 5 minutes of relaxing their eyes, patients were instructed to
stare at the fixation lamp to capture the images. The magnitudes and
axes of decentration and tilt were calculated with respect to the CTA.
Mydriasis was induced by 0.5% tropicamide (Santen, Japan). Three
repeated measurements were conducted before and after mydriasis.

1.3 Statistical Analysis

All statistical analyses were performed using SPSS 26.0 statistical
software. The Kolmogorov-Smirnov test confirmed a normal
distribution, and variables were expressed as means and standard
deviations (SDs). The decentration and tilt of the crystalline lens and

2.2 Repeatability of CASIA2 in the decentration and tilt
measurement of crystalline lens and IOL before and after
mydriasis in cataract patients

Regarding the crystalline lens decentration measured by CASIA2, the
ICC was 0.817 and 0.777 under non-mydriatic and mydriatic
conditions, respectively. The respective figures for CoV were 23.023%

IOL before and after mydriasis were compared with the paired 7 test.
Repeatability was evaluated by within-standard deviation (Sy),
test-retest repeatability (TRT), coefficient of variation (CoV), and
intraclass cottelation coefficient (ICC). Sy was calculated based on
one-way ANOVA.!2 The lower the Sy value, the better the
repeatability. TRT, or 2.77 Sy, denotes that there is a 95% probability
that the absolute difference between the two repeated measurements
is less than or equal to this value.!3> TRT has a maximum limitation of
50%, and the lower the TRT value, the better the repeatability.!* The
CoV is the ratio of Sy, to mean, and the lower the CoV value, the better
the repeatability. The ICC is one of the indicators to evaluate the
confidence. High, moderate, and poor consistency are considered as
ICC=0.90, 0.75<ICC<0.90, and ICC=0.75, respectively.!> The
correlation in decentration and tilt of the crystalline lens and IOL
between before and after mydriasis was assessed by Pearson
correlation coefficient. Means of three repeated measurements of the
decentration and tilt were calculated by vector analysis, as described by
Holladay et al.'® A P value less than 0.05 was considered statistically
significant.

2 Results

2.1 Comparison of the decentration and tilt of crystalline lens
and IOL before and after mydriasis

There were no significant differences in the crystalline lens and IOL
decentration and tilt measured by CASIA2 before and after mydriasis
(all P at>0.05; Table 1).

Table 1

and after mydriasis (xs)

Comparison of decentration and tilt of crystalline lens and 10L before

Time Eyes Decentration (mm) Tie(” )

C’T‘”ni“f lens 1ol Crystalline lens (81}
Non-mpduatic | 57 02170, 112 0. 2450, 136 5.0M7=1.422 5. 04421, 345
Adyrlsiatic 157 02200, 110 0. 2500, 145 5. 31021, 645 5.43721. b6
! . 637 1. 389 0. 785 . 473
“ 0.525 0. 167 0.434 0. 637

Naote: (Paired # test) The data was precessed by veetor analysia. IOL: intraocular lens

and 25.100%. TRTs were greater than 50% under both conditions.
The repeatability of crystalline lens decentration measurement was
poor. Regarding the crystalline lens tilt, IOL decentration and tilt, the
repeatability was high (ICC ranged 0.815-0.984. TRTs<50%, CoV
ranged 7.33-14.84%; Table 2).

Table 2 The repeatability of CASIA2 in the decentration and tilt measurement of crystalline lens and IOL before and after mydriasis

Classification Eyes Decentration(;ci 5, mm) Sw TRT (%) CoV (%) 1CC (95%CI)

Crystalline lens, non-mydriatic 157 0.216+0.005 0.050 0.138(63.773) 23.023 0.817(0.768-0.858)
Crystalline lens, mydriatic 157 0.221£0.005 0.055 0.154(69.527) 25.100 0.777(0.720-0.825)
10L, non-mydriatic 157 0.255+0.007 0.038 0.105(41.107) 14.840 0.937(0.919-0.952)
1OL, mydriatic 157 0.253%0.007 0.019 0.051(20.307) 7.331 0.984(0.980-0.996)
Classification Eyes Tilt(;ci 5,9 Sw TRT (%) CoV (%) ICC (95%CI)

Crystalline lens, non-mydriatic 157 5.017£1.517 0.654 1.811(36.089) 13.029 0.815(0.766-0.8506)
Crystalline lens, mydriatic 157 5.1441+1.434 0.620 1.718(33.391) 12.054 0.815(0.767-0.856)
IOL, non-mydriatic 157 5.342%1.654 0.265 0.733(13.721) 13.721 0.975(0.967-0.981)
1OL, mydriatic 157 5.430%+1.653 0.241 0.668(12.305) 12.305 0.979(0.973-0.984)

Note: IOL: intraocular lens; Sw: within-standard deviation; TRT: test-retest repeatability; CoV: coefficient of variation; ICC: intraclass correlation coefficient; CI:
confidence interval

2.3 Repeatability of CASIA2 in the decentration and tilt
measurement of crystalline lens and IOL before and after
mydriasis in both eyes

The repeatability of binocular crystalline lens decentration
measurement before and after mydriasis was poor (ICC ranged

0.737-0.856, TRT>50%, CoV ranged 20.06-26.82%). The
measurements of the axis of decentration of crystalline lens, the
magnitude and axis of tilt of crystalline lens, and IOL decentration and
tilt in both eyes before and after mydriasis were repeatable (ICC
ranged 0.757-0.998, TRT<50%, CoV ranged 0.98-17.76%; Table 3-6).

Table 3 The repeatability of CASIA2 in the decentration measurement of crystalline lens and IOL before and after mydriasis in both eyes

Eyes Classification Decentration(xts, mm) Sw TRT (%) CoV (%) ICC (95°%CI)

OD 80 Crystalline lens, non-mydriatic 0.193%0.101 0.052 0.143(74.304) 26.824 0.737(0.643-0.815)
Crystalline lens, mydtiatic 0.198+0.105 0.049 0.135(67.923) 24.521 0.789(0.710-0.853)
1OL, non-mydriatic 0.230£0.152 0.041 0.113(49.203) 17.763 0.929(0.898-0.952)
IOL, mydriatic 0.223%0.137 0.015 0.041(18.211) 6.575 0.989(0.983-0.992)

[ON] 77 Crystalline lens, non-mydriatic 0.238%0.126 0.048 0.132(55.570) 20.061 0.856(0.799-0.901)
Crystalline lens, mydriatic 0.244%0.124 0.061 0.170(69.827) 25.208 0.759(0.673-0.830)
IOL, non-mydriatic 0.278+0.145 0.035 0.096(34.560) 12.476 0.942(0.918-0.961)
101, mydriatic 0.282+0.153 0.022 0.06021.204) 7.655 0.980(0.971-0.987)
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Note: IOL: intraocular lens; Sw: within-standard deviation; TRT" test-retest repeatability; CoV: coefficient of variation; ICC: intraclass correlation coefficient; CI:
confidence interval.

Table 4 The repeatability of CASIA2 in the axis of decentration measurement of crystalline lens and IOL before and after mydriasis in both eyes

Eyes Classification Axis of Decentration (;cis, %) Sw TRT (%) CoV (%) ICC (95%CI)
OD 80 Crystalline lens, non-mydtiatic 192.050% 71.086 9.390 26.009(13.543) 4.889 0.983(0.975-0.989)
Crystalline lens, mydriatic 195.404+ 63.648 9.725 26.938(13.786) 4.977 0.976(0.965-0.984)
IOL, non-mydriatic 222,121 89.376 7.741 21.443 (9.654) 3.485 0.983(0.975-0.988)
IOL, mydriatic 215.259+ 91.345 7.029 19.471 (19.046) 3.266 0.994(0.992-0.996)
oS 77 Crystalline lens, non-mydriatic 247.6541124.235 11.509 31.879(12.872) 4.647 0.927(0.896-0.951)
Crystalline lens, mydriatic 263.859+116.182 9.050 25.068 (9.500) 3.430 0.958(0.939-0.971)
IOL, non-mydriatic 279.642+ 96.212 8.635 23.918 (1 8.553) 3.088 0.944(0.920-0.962)
1OL, mydriatic 283.013+ 94.219 7.314 20.261 (7.159) 2.585 0.994(0.920-0.962)

Note: IOL: intraocular lens; Sw: within-standard deviation; TRT" test-retest repeatability; CoV: coefficient of variation; ICC: intraclass correlation coefficient; CI:
confidence interval.

Table 5 The repeatability of CASIA2 in the tilt measurement of crystalline lens and IOL before and after mydriasis in both eyes

Eyes Classification Tilt (D;J_r 5,9 Sw TRT (%) CoV (%) 1CC (95%CI)
OD 80 Crystalline lens, non-mydriatic 4.679£1.362 0.678 1.878(40.147) 14.494 0.757(0.667-0.830)
Crystalline lens, mydriatic 4.880%+1.379 0.621 1.720(35.252) 12.727 0.800(0.724-0.860)
10L, non-mydriatic 5.040+1.609 0.236 0.653(12.957) 4.678 0.979(0.969-0.986)
IOL, mydriatic 5.178%1.636 0.204 0.566(10.938) 3.949 0.985(0.977-0.990)
oS 77 Crystalline lens, non-mydriatic 5.3421+1.588 0.629 1.743(32.628) 11.779 0.845(0.783-0.893)
Crystalline lens, mydriatic 5.400%1.443 0.619 1.715(31.755) 11.464 0.819(0.750-0.874)
10L, non-mydriatic 5.633+1.649 0.290 0.802(14.245) 5.143 0.969(0.956-0.979)
1OL, mydriatic 5.670£1.637 0.272 0.752(13.268) 4.790 0.973(0.961-0.982)

Note: IOL: intraocular lens; Sw: within-standard deviation; TRT" test-retest repeatability; CoV: coefficient of variation; ICC: intraclass correlation coefficient; CI:
confidence interval.

Table 6 The repeatability of CASIA2 in the axis of tilt measurement of ctystalline lens and IOL before and after mydriasis in both eyes

Eyes Classification Axis of Tilt (_;Ci 5,9 Sw TRT (%) CoV (%) ICC (95%CI)
OD 80 Crystalline lens, non-mydriatic 191.543+ 33.366 7.215 19.985(10.434)  3.767 0.954(0.933-0.969)
Crystalline lens, mydriatic 197.355% 26.676 7.864 21.783(11.038)  3.985 0.917(0.882-0.944)
101, non-mydriatic 203.442+ 27.324 3.395 9.405(4.623) 1.669 0.985(0.978-0.990)
IOL, mydriatic 204.443+ 27.651 2.783 7.709( 3.771) 1.361 0.990(0.985-0.993)
oS 77 Crystalline lens, non-mydriatic 297.791£107.655 5.775 15.996(5.371)  1.939 0.997(0.996-0.998)
Crystalline lens, mydriatic 316.774% 82.929 7.970 22.076( 6.979)  2.519 0.991(0.987-0.994)
101, non-mydriatic 306.538% 86.019 4.432 12.278(4.005)  1.446 0.997(0.996-0.998)
IOL, mydriatic 319.229+ 63.837 3.120 8.642( 2.707) 0.977 0.998(0.997-0.998)

Note: IOL: intraocular lens; Sw: within-standard deviation; TRT: test-retest repeatability; CoV: coefficient of variation; ICC: intraclass correlation coefficient; CI:
confidence interval.

2.4 Distribution of the decentration and tilt of crystalline lens
and IOL before and after mydriasis among cataract patients

Under non-mydriatic and mydriatic conditions, right and left
crystalline lenses were decentered and tilted inferotemporally in a
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2.5 Correlation of the decentration and tilt of crystalline lens and
IOL measured by CASIA2 before and after mydriasis

Magnitude of crystalline lens decentration and tilt, and axis of
crystalline lens decentration and tilt correlated significantly and
positively before and after mydriasis (right eyes: r=0.809, 0.761, 0.678
& 0.764, respectively, all P<0.01; left eyes: r=0.852, 0.823, 0.910, &

0.924, respectively, all P<0.01). Magnitude of IOL decentration and
tilt and axis of IOL decentration and tilt also correlated significantly
and positively before and after mydriasis (right eyes: 1=0.941, 0.966,
0.824 & 0.956, respectively, all P<0.01; left eyes: 1=0.964, 0.944, 0.972
& 0.995, respectively, all P<0.01; Figures 2 & 3).
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intraocular lens

3 Discussion

With the increasing popularity of functional IOLs and emphasis on
postoperative visual quality, positioning of the implanted lens is
becoming increasingly important for cataract surgery success and
patient satisfaction. In the past, assessments of the IOL decentration
and tilt have been conducted using the ultrasound biomicroscopy,
Purkinje meter, anterior segment analyzer (e.g., Pentacam), wavefront
aberrometry (e.g., OPD-SCAN III), or anterior segment OCT. The
Purkinje meter is the only method that provides direct evaluation of
decentration and tilt however its repeatability has been described as
inferior.'” Holladay et al.'® reported that the visual axis was the general
standard for the IOL decentration and tilt measurement, and
correlated well with CTA. In addition, Zhang et al.!” found CTA was
the best reference for the IOL decentration and tilt compared with the
pupillary and optical axis. As a novel SS-OCT, CASIAZ2 is the first to
evaluate the decentration and tilt using the CTA as a reference. In
addition, this device is advantaged by its faster scanning speeds, deeper
scanning depths, and higher scanning resolutions. Direct assessment

of decentration and tilt by CASIA2 can reduce the bias caused by
secondary processing. Therefore, in this study we evaluated the
repeatability of CASIA2 in measuring the decentration and tilt of both
the crystalline lens and IOL in cataract patients, as well as the effects
of pupil size on the measurements.

Janunts et al.’® found Purkinje meter measurements for IOL
decentration and tilt under non-mydriatic conditions to have excellent
repeatability. Ding et al.20 found anterior segment OCT had better
repeatability compared with the Purkinje meter or the Pentacam. Sato
et al.2! used CASIA2 to evaluate the IOL decentration and tilt in 50
cataract patients and found high repeatability of one-piece and
three-piece IOL measurements. Previous studies demonstrated that
anterior segment OCT has clear advantages in measuring IOL
decentration and tilt. The current study assessed CASIA2’s
repeatability through ICC, TRT, and CoV for crystalline lens and IOL
decentration and tilt. While it performed well on most parameters,
poor repeatability of crystalline lens decentration was noted. This may
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be partly explained by severe lens opacities, poor fixation,
measurement errors, and an unclear outline on image capture.

Schaeffel et al?2 found the crystalline lens decentered
approximately 0.3 mm downward relative to the pupil center when
using a Purkinje meter and another found crystalline lens decentered
0.25 mm toward the temporal direction.?? Kimura et al?* used
CASIA2 to measure the crystalline lens and IOL in 100 cataract eyes
and found crystalline lens and IOL decentration was directed
temporally with average range of 0.03-0.12 mm, and tilted
inferotemporally 4.22°-5.30° using CTA as a reference. Sato et al.2!
assessed one-piece and three-piece IOL decentration and tilt using
CASIA2 at 3 hours, 24 hours, 2 weeks, and 4 weeks after cataract
surgery, but decentration was unspecific and tilted inferotemporally.
Chen et al assessed IOL of 196 cataract eyes in China® and reported
average decentration was 0.21 mm and 0.20 mm before and after
mydriasis, respectively, whilst tilt was 4.22° and 4.89°. These findings
suggest IOL decentration direction is inconsistent, however tilt is
consistently directed inferotemporally in both eyes. This study
discovered crystalline lens decentered and tilted inferotemporally
before and after mydriasis in a symmetric manner. This finding proved
that the eyes were tilted relative to the optical axis when they were
aligned along the visual axis. Under non-mydriatic and mydriatic
conditions, the right IOL decentered toward inferior direction. In
contrast, left IOL decentered inferotemporally. Gravity may influence
this decentration inferiorly, however horizontal decentration may be
caused by unstable positioning of IOL in the early postoperative
period. In line with previous findings, we discovered both right and
left IOLs tilted inferotemporally before and after mydriasis in a
symmetric manner. This study found a mean decentration of 0.2 mm
and a mean tilt of 5° in crystalline lenses and IOL. The magnitude of
decentration in this study is therefore consistent with Chen et al.?5, but
greater than Kimura et al.2* In contrast, tilt magnitude was comparable
to Kimura et al.?* but greater than Chen et al.?>

The present study found crystalline lens and IOL decentration and
tilt before and after mydriasis were significantly correlated. Moreover,
no statistically significant differences between non-mydriatic and
mydriatic conditions for the decentration and tilt of ctystalline lens
and IOL were noted which suggests pupil shape and size does not
affect the accuracy of CASIA2 for these functions. Therefore, this
study suggests CASIA2 is a feasible and convenient method for
measuring the decentration and tilt of crystalline lenses and IOL
without mydriasis in clinical settings.

Despite the insights of our findings, some limitations should be
acknowledged. First, in addition to repeatability, reproducibility is a
crucial indicator for assessing the accuracy of an instrument however
this was not investigated by this study. Future studies should seek to
determine this outcome for decentration and tilt in both crystalline
lens and IOL. Secondly, there was no classification for lens opacities in
each patient, therefore degree of cataract could introduce bias to our
findings. Finally, the consistency of CASIA2 with other classical
devices in measuring crystalline lens and IOL decentration and tilt was
not evaluated, which inhibits the accuracy of CASIA2 from being
propetly assessed.

In conclusion, decentration and tilt of crystalline lenses in both eyes
were directed inferotemporally, while in right eyes, IOL decentration
was concentrated inferiorly and tilted inferotemporally, and
decentered and tilt was inferotemporal in left IOL eyes. This study
found CASIA2 to be a repeatable instrument for assessing the
decentration and tilt of IOL and crystalline lenses under mydriatic and
non-mydriatic conditions, but not for the magnitude of crystalline lens
decentration. There were no significant differences in the decentration
and tilt of crystalline lens and IOL, and significant correlations were
observed between mydriatic and non-mydriatic conditions. Therefore,
CASIA2 may be used under non-mydriatic condition in clinical

practice.
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