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[ Abstract] Objective To observe the unfolding status of foldable acrylic intraocular lens (IOL) of different
materials, designs and refractive powers implanted in the capsular bag during cataract surgery, and to investigate its
influence on the IOL implantation procedure. ~Methods An observational case series study was conducted. A total
of 1005 patients who underwent routine phacoemulsification and IOL implantation in Shaanxi Eye Hospital from
February to August 2021 were enrolled. The status and unfolding time of the leading haptic, optical region, and trailing

haptic of the IOL in the capsular bag and the surgeon were recorded in real-time intraoperative video. Of the 1 005
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IOL implants,681 were hydrophobic,324 hydrophilic,733 C-loop,272 plate-haptic,909 single-piece,96 three-piece,
620 preloaded,and 385 non-preloaded. The differences in unconventional implantation factors and IOL unfolding time
were compared. The factors influencing I0L implantation status were analyzed by multivariate logistic regression.
Multivariate logistic regression was used to analyze the relevant factors affecting IOL implantation status. This study
adhered to the Declaration of Helsinki. The study protocol was approved by the Ethics Committee of Xi‘an People’s
Hospital (Xi“an Fourth Hospital ) ( No. 20200035 ). Written informed consent was obtained from each subject.
Results There were 14 (1.4% ) IOLs with unconventional leading haptic status during implantation, including 7
recurved ,4 folded,2 twisted and 1 straightened. There were 101(10.0% ) I0Ls with unconventional trailing haptic
status during implantation, including 49 stuck in the injector, 40 folded, 10 recurved and 2 broken. There were
22(2.2% ) 10Ls with overlapped leading and trailing haptic requiring additional separation. There were 4(0.4%)
IOLs with reversed optical regions and 2(0.2% ) with damaged optical regions. The occurrence rate of unconventional
leading haptic status using C-loop IOL was higher than that using plate I0L, and the difference was statistically
significant ( P<0.05). The occurrence rate of unconventional trailing haptic status using hydrophilic, non-preloaded ,
three-piece, and C-loop IOL was higher than that using hydrophobic, preloaded, single-piece, and plate 10L,
respectively, and the differences were statistically significant (X* =9.100,61.400,81.885,7.587;all at P<0.05).
The 22(2.2%) IOLs with overlapped leading and trailing haptic were hydrophobic. The 4 (0.4% ) IOLs with
reversed optical region were non-preloaded. The results of multivariate logistic regression analysis showed that 10L
material , loading method , design and surgeons were related to the unconventional trailing haptic status in implantation
(OR=9.894,3.720, 6.810, 1.338; all at P < 0.05). The average unfolding time of hydrophobic IOL was
26.12(21.21,30.91)s,which was significantly longer than 3. 03(2.16,4.49)s of hydrophilic IOL (Z=-25.603,
P<0.05). The average unfolding time of C-loop IOL was 25.53(19.41,30. 25) s, which was significantly longer than
2.70(2.08,3.69) s of plate IOL (Z=-23.764,P<0.05). Conclusions A variety of unconventional statuses of
IOL can occur during implantation into the lens capsular bag. The use of hydrophobic, preloaded, single-piece, and
plate I0Ls can reduce the occurrence of unconventional status. The use of hydrophilic I0Ls can reduce the overlap of
leading and trailing haptic. The use of preloaded I0Ls can reduce the occurrence of I0L optical region reversal. The
use of hydrophilic and plate I0Ls can shorten the operation time.

[Key words] Cataract; Lenses, intraocular; Intraocular lens implantation; Preloaded system; IOL design;
IOL implantation status
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Figure 1 Unconventional status of leading haptic during IOL implantation A:Recurve B:

#4241 1) 22 5 LU BOR AT Mann-Whitney U #5565 71 %0588
PABIRCM B 0 37, 25 B % = 40 HEE IR =5
ISR XC R, 24 BB 5 <40 SR B <S R
Fisher ff§ UIHE AR o 0 10L A6 AT 25 W9 A SC I R
Hrok 1 2 I & Logistic [A1H 5041, P<0.05 A2 57+ 4 48

A E
2 #R

2.1 AREHUREA RS R 22 3 LU

1 005 #i TOL J&JT i A v, wir #4248 A HH BE AR 5 M
A 14 1.4%)  fE i 7 809 & 4 A ATLH
2 M M E L BCCE 1) Ja AR E LB &5 101 4L
(5 10.0%) , CLHFHETE 4 N R 15 49 B I & 40 B %
il 10 A Wi 2 A (B 2) s iy e A2 10 R 5 5 B oy T 22
M 2.2%) (181 3) 54 B( il 0.4%) % A2 0 2 3 i
Fe,2 Be(ih 0.2%) K AEDEA2 R (18 4) o 25 2 A
LT C BB TOL J A ji 4R LA AR 2519 1L
i T IOL, 22 57 A it 5 L (P<0.05) 5 A [
10L b4 it A 48007 X it e TR BRI TOL %A=
HIARE A ATE S LR A, 22 R B RG24 X
(¥ P>0.05) (£ 1) i RN AR BUR = F 5,
C 270 T0L A 58 MU AR 5 1 L A sy, )
FEH MU AR 0L JE G BEMR T H MU A , 22 7 398 Siit
27 X (X*=9.100.61.400 .81. 885.7.587,Z=-3.377;3
P<0.05) (% 2) . 1005 # IOL A A & v, A AR I e
B R 22 B (il 2.2%) , 308K 1 TOL; K 2B
b EAE 4 M (b 0.4%) ¥ AR Pk TOL,

Twist C:Fold D:Straightening

FIRD AT it 4 (novad , IR 44
ARABRZ T ) A2 5% M TOL Rif #8 T
i 125 T HE T A 20 24 A 1k R T
Bt ], 32 TOL i [a]
1.3 Hiiteeonk

K FH SPSS 25. 0 Gi i 2F 8
PEATGETT o A o IR BB RO &

‘D‘.

B2 IOL EE#EAMIEEAHST AdEEHAFE B.rE& C. i DR

Kolmogorov-Smirnov & 46 H1F % A £
%E#&ﬁ\%ﬁ,u M(QI’QS)%\E{‘E—_\"

Figure 2

Unconventional status of trailing haptic during IOL implantation
injector B:Fold C:Recurve D:Break
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Figure 3 Leading-trailing haptic overlap requiring additional

separation A :Leading-trailing haptic overlap B :Additional separation
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Figure 4 Unconventional status of optical region A:Reversal B:
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Table 1 Comparison of factors for unconventional
implantation of leading haptic
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Table 3 Multivariate logistic regression analysis of factors related to unconventional trailing haptic status in IOL implantation
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