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Scleral Fixation of Intraocular Lens and Retropupillary Fixation of Iris Claw
Lens for Aphakic Eyes
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Purpose: To compare the efficacy and complications of scleral fixation of posterior chamber intraocular lens (IOL) and retro-
pupillary fixation of iris claw IOL for dislocated IOL or aphakia without sufficient capsular support.

Methods: This retrospective study was comprised of 17 eyes of 16 patients undergoing scleral fixation and 14 eyes of 13 patients
undergoing retropupillary fixation from August 2013 to June 2018. Uncorrected visual acuity (UCVA), best corrected visual acuity
(BCVA), intraocular pressure (IOP), slit lamp examination, corneal topography, refractive indices, corneal curvatures, corneal
endothelial cell density, and complications of both groups were examined preoperatively and 1 day, 1 week, 1 month, 2 months,
and 6 months postoperatively.

Results: Six months after the operation, UCVA and BCVA improved in both groups; however, there were no significant differ-
ences between the two groups (UCVA, p = 0.162; BCVA, p = 0.418). IOP was temporarily higher in the scleral fixation group at
one day postoperatively (p = 0.023). The mean absolute prediction error was smaller in the retropupillary iris fixation group at
6 months postoperatively (p = 0.034). Postoperative total astigmatism, corneal astigmatism, and corneal endothelial cell density
were not significantly different between the two groups.

Conclusions: The retropupillary iris fixation group did not show significant improvement in visual acuity compared with the scleral
fixation group. However, the retropupillary iris fixation group provided better mean absolute prediction error and a low risk of
postoperative increase in IOP compared with the scleral fixation group. Retropupillary fixation of iris claw IOL is a promising op-
tion for scleral fixation of posterior chamber IOL for dislocated |IOL or aphakia without sufficient capsular support.
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o1 g3t TFEuFHTI] 543 WHBHT, 0.5% proparacaine
hydrochloride (Alcaine®, Alcon Laboratories, Inc.)& & 2F
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179k e AlE ARSAATUTYES BE
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Table 1. Causes of intraocular lens dislocation or aphakia

Scleral fixation of posterior chamber IOL Retropupillary fixation of iris claw IOL

Phakia

Marfan syndrome 54 32
Pseudophakia

IOL dislocation or subluxation 6 (6) 7 ()
Aphakia

Traumatic cataract extraction 30 1 (1)

Posterior capsule rupture during cataract surgery 212 0 (0)

ICCE 1(1) 0

Lensectomy with vitrectomy due to retinal detachment 0(0) 3Q3)
Total 17 (16) 14 (13)
Values are presented as eyes (people).
IOL = intraocular lens; ICCE = intracapsular cataract extraction.
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diction error)2 ZJoJstqlon, o] Fhs ZA] o]&3tH model) .2 FA8}ATE pgro] 0.05 vk w FA 5]
G QpagAe] B4 ARE g Lol 2 mm o7k 9k o wastdh
ojuke]l 7 [OL master” 2] Hoffer Q A& o] 83},
22 mm ©]AF¢l 7% I0L master” 9] SRK-T Z4]-& 0]4-3} A J_-'-l'
Aot TS AT v ko] AF5AA7} $)
A gy ot QJIFHATE ol e o] LAISHETH ST et voli= 53.71 £ 15.684, S LA
B AR FEAe] dolof| wet Ao|7h glont £ 5555 + 13734910, = & 7hof EAHOZ 493t
AFHAA7L o2 o) Fate] AZIo|7 0.1 mm Fobd  zpoli §13irh(p=0.493, Mann Whitney U-test). 3-2FTL%
wjuc} 0.14D H& ZAFETE™" Hayashi et al”A AT 16% F 133 94, 3y o:l**olaiﬂ, T 139
A 0D B 9% S ABPHAE BE AL T F DB B, 19 ool g, Puel e felt 2
ZF5lal 9L, Suto et al® 2] AFofAl= 1.0D T OJ/\]EO]] o] {181 tH(p=0.625, Mann Whitney U-test). < A UCVA
Gt ABSRAS 1B A4S APH Uk E AT (0gMAR)S] HFE FUTHL 116 + 056, FATHZE
= 3 uAes & o A S5olA] 1.5 mm oA 91X 0.94 + 0452 §-2)3t 2}o|7} 312 31(p=0.215, Mann Whitney
of AFLFAAE AUk, W= EFHTE 05D ¢ ¥ U-test), BCVA (logMAR)9] 42 FoI A 049 =+
A& e dEAAE Addskinh SRS A8 033, TG 048 + 0412 FoTk Zol7} gl
3 wji= JOL master”o||A] retropupillary Artisan® Aphakia (p=0.336, Mann Whitney U-test). s~ A =4 f‘f} oFQt
Model 2052 AHE gk 5 Ushe Bxol 714 e £ (mmHg)? ok Zolnm), e Zol(mm), FH~ of
+E Mdshgich -&*](spherical equivalent), 1A](diopter), Z“’t—’hﬂu]*ﬂa‘i iy
7} gEo] A E4L IBM SPSS ver. 24.0 (IBM (cells/mm’) 2 Blo] 7|2, TFI gL = 2 7hol] 993 2t
Corp., Armonk, NY, USA)E A5 3k AJof A o]7} 1%t Table 2).
T 79 5244 HAL Mann Whitney U-testS A5 £ 1Y, 153Y, 109, 27019 9 o/l = Zu A+
3, Adk W) A& H]al= Wilcoxon signed rank testS A3 o] UCVAZQ] B2 0.56 £ 0.39, 0.43 + 0.23, 0.40 £ 0.25,
ST AlZF Wl w2 T 9] vuE HHEEHEALE 0.38 £ 0.24, 0.37 £ 0.200]Q3, =& A H|w3sle] G2
X(repeated measures analysis of variance [ANOVA])Z A} 3t Also| 1A THp=0.001, Wilcoxon signed rank test). <
L51¢om, A=2)7) Q= A= A S 3 (linear mixed J 24 UCVAS H-2 0.51 + 027, 0.28 + 0.24, 0.26
Table 2. Preoperative clinical characteristics of the scleral fixation group & the retropupillary iris fixation group
Scleral fixation of posterior chamber Retropupillary fixation of iris claw value’
IOL (n = 17) IOL (n = 14) p-vaiu
Age (years) 53.71 + 15.68 55.55 + 13.73 0.493
Male:female (n) 13:3 12:1 0.625
Uncorrected visual acuity (logMAR) 1.16 + 0.56 0.94 + 0.45 0.215
Best corrected visual acuity (logMAR) 0.49 + 0.33 0.48 + 0.41 0.336
16.71 + 4.10 15.50 + 3.88 0.625
24.65 +£1.93 26.09 + 2.93 0.215
3.15 £ 1.03 3.62 +£0.34 0.077
1.23 + 9.74 1.67 + 4.81 0.813
2.83 +247 1.21 £ 0.82 0.159
1.41 £ 0.92 1.08 + 0.62 0.521
1.57 + 1.24 1.27 + 1.09 0.413
2,498.57 + 667.31 0.653
34.79 + 4.10 0.493
56.14 + 13.39 0.554

Intraocular pressure (mmHg)
Axial length (mm)
Anterior chamber depth (mm)
Spherical equivalent (D)
Astigmatism (D)
Autokeratometer refractive
Autokeratometer cornea front
Pentacam’ cornea front
Corneal endothelium specular microscopy
g 2,385.06 + 674.97
35.12 + 6.27
53.65 + 10.82
logarithm of minimal angle of resolution; D = diopter

Cell density (cells/mm”)
Values are presented as mean + standard deviation unless otherwise indicated

Coefficient of variation

Hexagonality
intraocular lens; logMAR
Mann Whitney U-test Tstatistically significant differences (p < 0.05) among groups

IOL =
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o 8955t Aol AATHp=0.001, Wilcoxon signed rank
test). ALYt Hlwsko] FAargte] UCVAZE B £
2 AE BOANL FARCE FotA] dtHes &
14 p=0.891, 1574 p=0.297, 17§ p=0.316, 27§¥ p=0.128,
67019 p=0.053, Mann Whitney U-test). 67 27Ho] wig} =
ol& EAsl7] Y5l Al RHESAHEAREA M E =
7o) 893t Zpo] 7k 19l th(p=0.162, repeated measures

T 1Y, 157, 1714, 271 2 o7l & gt
9] BCVAS] B2 0.46 £ 0.37, 0.28 £ 0.20, 0.22 + 0.17,
021 + 0.17, 020 + 0.19%1, 2= A7} v|wato] ol
A0 Q1A TtHp=0.001, Wilcoxon signed rank test). S-2 1L
A0 BCVAS] 2 041 + 0.28, 0.14 + 0.18, 0.10 +
0.16, 0.09 £ 0.14, 0.08 + 0.152, 5% A} v]wslo] §-9
3t AF5o] 212 thHp=0.028, Wilcoxon signed rank test).
gt Blastol ALYl BCVAZE B £

1o o ol

ANOVA) (Fig. 1A). Fa BYPAN, FAH R FofsHA] dti s 1

A Sp=10.162 B Sp=0.418
1.8 0.9
18 u Scleral fixation 0.8 = Scleral fixation
' m Retropupillary fixation ’ ® Retropupillary fixation
1.4 0.7
0.6

UCVA (IogMAR)
BCVA (IogMAR)

-0.2
Pre-op. POD#1d POD#1w POD#1m POD#2m POD#6 m Pre-op. POD#1d POD#1w POD#1m POD#2m POD#6m
C 2 -
= Scleral flx.atlon o $p=0.058
= Retropupillary fixation
0 =0.023
20 B 14 b T

Intraocular pressure (mmHg)

POD#1d POD#1w POD#1m POD#2m POD#6m

Pre-op.

Figure 1. Changes of uncorrected visual acuity (UCVA), best corrected visual acuity (BCVA), and intraocular pressure (IOP) over
time after scleral fixation of posterior chamber intraocular lens (IOL) or retropupillary fixation of iris claw IOL. (A) Six months after
the operation, the UCVA in both groups significantly increased compared with that before the operation (the scleral fixation group,
p = 0.001; the retropupillary iris fixation group, *p = 0.001). In the sixth-month comparison, the UCV A in the retropupillary iris
fixation group was not statistically better than the UCVA in the scleral fixation group (®» = 0.162). (B) Six months after the oper-
ation, the BCVA in both groups significantly increased compared with that before the operation (the scleral fixation group, *p =
0.001; the retropupillary iris fixation group, *p = 0.028). In the sixth-month comparison, the BCVA in the retropupillary iris fix-
ation group was not statistically better than the BCVA in the scleral fixation group (*p = 0.418). (C) The IOP in the scleral fixation
group was statistically higher than the IOP in the retropupillary iris fixation group in 1 day after the operation (‘p = 0.023). Six
months after the operation, the IOP in both groups did not significantly change compared with that before the operation, respectively
(the scleral fixation group, *p = 0.481; the retropupillary iris fixation group, % = 0.950). In the sixth-month comparison, the IOP
in the scleral fixation group was not statistically higher than that in the retropupillary iris fixation group (’» = 0.058). logMAR =
logarithm of minimal angle of resolution; Pre-op. = pre-operation; POD = post operative day; d = day; w = week; m = month(s).
*Statistically significant differences (p < 0.05) among groups; "Mann Whitney U-test; “Wilcoxon signed rank test; ‘repeated-meas-
ures analysis of variance.
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=0.799, 1<) p=0.279, 17§ p=0.077, 24 p=0.149,
67119 p=0.065, Mann Whitney U-test). 67]<&719] W3}
olF ®EAt7] 8 AT BHESHEANEA M E F
o 7bof| §-9J5t o7t §IATH(p=0.418, repeated measures
ANOVA) (Fig. 1B).

T 1Y, 159, 144, 27049 9 674
SAILG L] QbQF vl A o 1A QPO Bt ¥
ut Ao A 18.29 + 5.75 mmHg, ST A 14.14
+ 3.86 mmHg® F9argto]l F-98kA =3keh(p=0.0
Mann Whitney U-test). 32t 20| A 44 1Y &
9Fol Z47} 24 mmHg, 37 mmHg= /J5st3l o, eefst
AE AMERE 3 QAT ST 12bollA] =5 1
T oketo] 22 mmHg® 53kl o, QFFsHIAl AHE-
o Z HFEATE e 1Y, 1709, 271 2 o7 Y
U F o BlaoA FoRt Zpol7h Il (p=0.297,
p=0.077, p=0.053, p=0.493, Mann Whitney U-test), 5~& 7l
I vlaste] e 67 EA AT FALE T B
SOl SRS YATHTHLAR p=0.481; FA1A
o+, p=0.950; Wilcoxon signed rank test). 67]€7+2] W3}t
2ol AT W EARARAAE = Z 7k SoJ3t
Z}o]7} $IATHp=0.058, repeated measures ANOVA) (Fig. 1C).

T 17Y, UlY, 271Y 9 ol & 3] 3
o AgdZ2e 2= 097 £ 0.56D, 0.92 £ 0.49D, 0.82 +
0.34D, 0.80 = 0.34Do|n], T 1A 2] H Arjo=2
2= 0.65 + 042D, 0.54 + 0.41D, 0.44 + 0.36D, 0.41 +
0.38D& F+t ArfelE a7t FHLgwto] He Al
Y A2 AE Hlod, 15, 170d 39 et A
ZQ02= EAROR {931A] &3kal(p=0.374, p=0.079,
Mann Whitney U-test), 2711, 67119 39| H+# A=
A= FAACE FolstA SR Tto] AobA(p=0.015,
p=0.034, Mann Whitney U-test), 2 S84 ohjgl =4
Yol e BAl LAYzl Blst] & S A4 24
ol gt d5%=7t o A B7HE AUArkFig. 2).

T 159, U, 271 2 o7l & 3argete] Aks
ZHaa AR S5 AA GAY] BdtE TR
Ao, o= SAALE FOysHA] eqithp=0.460, p=0.067,
p=0.074, p=0.103, Mann Whitney U-test). <=5 213} 35 H]al
e Al T 2 B s A9 FORE HA| HAl9] k=
K F AT, p=0.279; SA LA, p=0.312; Wilcoxon
signed rank test). AP LIS T & IS F 19
WSk Bl A 7 ot Ttof] FAAC® Folgk Zpol= ¢l
A tHp=0.428, linear mixed model). & 1574, 1704, 27}
99 1Y F 3L A5AuEAAs 548 2
of o] H@s FATAEEG o BAMeR ¢

{o

¢

2
e Ar
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o1517] okotth(p=0.305, p=0.085, p=0.373, p=0.298, Mann
Whitney U-test). oo A5 H|uof|A &= o 25 s HAS
of fofgh A LhAle] sk SIS BT p=08Te,
S 1A p=0.631, Wilcoxon signed rank test). A1 &3+
2Eg B 44 AT T 2 AR F 2 7o B4
62 [93t 2ol U THp=0.626, linear mixed model).
S5 159 1719 9 209 W 69 ¥ Bemgeel
Pentacam” (Oculus)@ ZA3F zZ4at AQ] Hie 11
Hawc fov, BAHCR folaln AATHp-0467,
1=0.065, p=0.146, p=0.128, Mann Whitney U-test). Z=2 7
T HAoA F o BE e ASY {3 HA WA
Hoh= IATHE A, p=0.365; T4 <, p=0.460;
Wilcoxon signed rank test). A3 &3 ndS =3t 4o 7
F 5 2 uEAN % 7 7] BAMeR fejg Aol
A tH(p=0.447, linear mixed model) (Table 3).

T A3} vaste] 671 d 3 AL o) Uiz o
o FutaA o] 2,385.06 + 674.97 cells/mm’ o] A]
2,184.88 + 683.92 cells/mm*Z 9.16% = Aastga, &
LA o] 2,498.57 + 667.31 Cells/mmzoﬂl\‘] 2,283.14 =
574.93 cells/mm’Z 8.62%= aAslgon, & &+ 25 4
& A9 o8 ATuAE WEe) Fak HHE
A, p=0.087;, A 1A, p=0.068; Wilcoxon signed
rank test), WS HRARAS B 4k AT F 7 0l
oA F = ol FAHLE Fo3E Aol YATHp=0.973,
repeated-measures ANOVA). & 9] Ho A4 v Lo A=

1.6
- u Scleral fixation

' m Retropupillary fixation
1.2

Mean absolute prediction error (D)

POD#1 m POD#2 m

POD#1 w

POD#6 m

Figure 2. Changes of mean absolute prediction error over time
after scleral fixation of posterior chamber intraocular lens
(IOL) or retropupillary fixation of iris claw IOL. The mean ab-
solute prediction error in the scleral fixation group was statisti-
cally higher than that in the retropupillary iris fixation group in
2 months, 6 months after the operation (p = 0.015, 'p = 0.034).
Pre-op. = pre-operation; POD = post operative day; d = day;
w = week; m = month(s). “Statistically significant differences
(p < 0.05) among groups; ‘Mann Whitney U-test.



Table 3. Changes of autokeratometer refractive astigmatism, autokeratometer cornea front astigmatism, and Pentacam” cornea front

astigmatism over time in the scleral fixation group & the retropupillary iris fixation group

Scleral fixation of posterior chamber Retropupillary fixation of iris claw

IOL (n = 17) IOL (n = 14) p-value
Autokeratometer refractive astigmatism (D)
Pre-operation 2.83 +£247 1.21 £ 0.82 0.159
POD 1 week 2.28 +2.59 1.90 + 2.08 0.460
POD 1 month 1.98 + 1.05 1.46 + 1.87 0.067
POD 2 months 1.92 + 1.56 1.13 £ 0.92 0.074
POD 6 months 1.90 + 1.49 1.06 + 0.83 0.103
p-value 0.279" 0.312° 0.428*
Autokeratometer cornea front astigmatism (D)
Pre-operation 1.41 +£0.92 1.08 + 0.62 0.521
POD 1 week 2.27 + 1.07 1.82 + 1.26 0.305
POD 1 month 1.91 + 1.05 1.02 + 0.60 0.085
POD 2 months 1.68 + 1.21 1.01 £ 1.11 0.373
POD 6 months 1.53 £ 1.23 0.95 + 0.79 0.298
p-value 0.876 0.631° 0.626
Pentacam’ cornea front astigmatism (D)
Pre-operation 1.57 £ 1.24 1.27 £ 1.09 0.413
POD 1 week 2.06 + 1.18 1.70 + 1.07 0.467
POD 1 month 1.87 £ 0.97 0.96 + 0.57 0.065
POD 2 months 1.79 + 1.44 0.84 + 0.73 0.146
POD 6 months 1.73 + 1.04 0.81 + 0.64 0.128
p-value 0.365' 0.460 0.447°

Values are presented as mean + standard deviation unless otherwise indicated.

IOL = intraocular lens; D = diopter; POD = post operative day.

"Mann Whitney U-test; fWilcoxon signed rank test; ‘linear mixed model; §statistically significant differences (p < 0.05) among groups.

G A1) fole ol Aol Wk flglom(Fuy
&, p=0.586; YA, p=0.172; Wilcoxon signed rank
test), HHESHHAHEA S 53 o7& A% 7 o H|2ofA
5 2 7o BAMCR felg Aol YUrkp=0283, re-
peated-measures ANOVA). F+ 9] THHeEjA] v|noAxE
e AT fofgt Mgk gllom(F g, p=0.962;
A1, p=0.783; Wilcoxon signed rank test), FH2-=7

SRS 5% e AF F 2 vaelA R 2 el F

AXORE {3t ol §Ith(p=0.248, repeated-meas-
ures ANOVA) (Table 4).
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Table 4. Changes of corneal endothelium cell density, coefficient of variation, and hexagonality over time in the scleral fixation group
& the retropupillary iris fixation group

Scleral fixation of posterior chamber Retropupillary fixation of iris claw

IOL (n = 17) IOL (n = 14) p-value
Cell density (cells/mm®)
Pre-operation 2,385.06 + 674.97 2,498.57 + 667.31 0.653
POD 1 week 2,282.82 + 765.40 2,433.33 + 561.85 0.922
POD 1 month 2,256.71 + 704.33 2,423.78 + 583.56 0.891
POD 2 months 2,253.88 + 685.35 2,369.89 + 579.29 0.739
POD 6 months 2,184.88 + 683.92 2,283.14 + 574.93 0.799
p-value 0.087" 0.068" 0.973"
Coefficient of variation
Pre-operation 35.12 + 6.27 34.79 + 4.10 0.493
POD 1 week 36.94 + 6.37 33.44 + 3.96 0.246
POD 1 month 35.18 + 6.52 32.11 + 8.62 0.830
POD 2 months 34.94 + 5.94 34.67 £ 6.22 0.681
POD 6 months 35.59 + 4.65 35.56 + 5.06 0.279
p-value 0.586" 0.172f 0.283"
Hexagonality
Pre-operation 53.65 + 10.82 56.14 + 13.39 0.554
POD 1 week 51.00 + 10.23 49.89 + 11.48 0.891
POD 1 month 50.94 + 13.56 56.11 + 13.33 0.215
POD 2 months 51.71 + 13.16 55.78 + 12.08 0.071
POD 6 months 52.65 + 15.22 55.89 + 11.88 0.399
p-value 0.962" 0.783" 0.248*

Values are presented as mean + standard deviation unless otherwise indicated.

IOL = intraocular lens; POD = post-operative day.

*Mann Whitney U-test; "Wilcoxon signed rank test; irepeated-measures analysis of variance; §statisticallly significant differences (p < 0.05)
among groups.

Table 5. Postoperative complications of the scleral fixation group & the retropupillary iris fixation group

Scleral fixation of posterior chamber IOL Retropupillary fixation of iris claw IOL

(n = 17) (n = 14)

Secondary glaucoma 0 0
Vitreous prolapse into the anterior chamber 1 1
Vitreous hemorrhage 1 0
IOL dislocation or subluxation 1 0
Cystoid macular edema 1 1
Uveitis 0 1
Suture knot exposure 2 0
Values are presented as eyes.
IOL = intraocular lens.
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