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Purpose: To evaluate the anterior chamber depth (ACD), extent of intraocular lens (IOL) tilt, and decentration and refractive error

after transscleral fixation of IOL.

Methods: We retrospectively reviewed the medical records of 17 cases with transscleral fixation of IOL (6 with aphakia, 5 with
IOL dislocation, and 6 with lens subluxation). The acrylic IOL (MNBOAC®) was fixated in 12 eyes and the polymethylmethacrylate
IOL (CZ7OBD®) was fixated in 5 eyes at 1.0 mm posterior from the limbus. We analyzed the ACD, extent of IOL tilt and decentra-
tion, manifest refraction, refractive error, higher order aberration, and corneal endothelium at 2 weeks, 1 month and 2 months

postoperatively.

Results: The mean ACD was 3.36 = 0.11 mm, 3.30 = 0.12 mm, and 3.27 = 0.13 mm, the mean extent of IOL tilt was 4.61 + 0.12°,
4.65 £ 0.14°, and 4.60 = 0.12° and the mean extent of IOL decentration was 0.43 + 0.01 mm, 0.45 = 0.01 mm, and 0.45 + 0.01
mm at 2 weeks, 1 month and 2 months postoperatively, respectively in eyes with transscleral fixation of IOL. The ACD was shal-
lower and the extent of IOL tilt and decentration was greater than with IOL in-the-bag insertion patients. The mean refractive er-
rors were -0.55 + 0.27 D, -0.63 + 0.24 D, and -0.69 + 0.19 D at the same period, respectively.

Conclusions: Although postoperative refractive error is influenced by surgeon factors such as incision size, distance of fixation
suture from limbus, and tightness of suture material, according to our results, an IOL 0.75 D more hyperopic than predicted
should be selected in transscleral fixation of IOL at 1.0 mm posterior from the limbus. Additionally, each surgeon should assess
their specific results and modify the lens calculations accordingly.
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Table 1. Etiologies of transscleral fixation of IOL in patients
of group A

Etiology Number (%)
Aphakia 6 (35.29)
IOL dislocation 5(29.41)
Lens subluxation
Trauma 3 (17.65)
Spontaneous 3 (17.65)
Total 17

IOL = intraocular lens.



Table 2. Preoperative clinical characteristics of each group

Group A (n = 17) Group B (n = 39) p-value

Sex (M:F) 12:5 10:29 0.124
Age (years) 53.71 + 3.80 63.26 + 2.01 0.348
Laterality (right eye:left eye) 11:6 20:19 0.353
UCVA (log MAR) 1.01 + 0.09 0.51 + 0.03 <0.001"
BCVA (log MAR) 0.44 + 0.06 0.38 + 0.04 0.638
IOP (mm Hg) 16.71 + 1.00 14.08 + 0.48 0.021°
Axial length (mm) 24.65 + 0.47 23.75 £ 0.20 0.061
ACD (mm) 3.15 £ 0.25 3.17 £ 0.07 0.922
Corneal endothelium Cell density (cells/mmz) 2,385.06 + 163.70 2,665.46 + 55.83 0.262
Coefficient of variation 35.12 + 1.52 34.13 £ 0.78 0.195

Hexagonality 53.65 £+ 2.62 53.77 £ 1.54 0.858

Keratometry (diopter) 1.47 £ 0.28 1.04 £ 0.10 0.260
Refraction (diopter) SE 1.23 £ 2.51 -0.14 £ 0.49 0.864
Cylinder 1.30 + 0.15 1.17 + 0.17 0.121

Pearson's Chi-square test was used for numeric parameters; Mann Whitney U-test was used for continuous parameters; Values are presented
as mean + SD or number; Group A: transscleral fixation of IOL, Group B: phacoemulsification and in-the-bag insertion of IOL.

UCVA = uncorrected visual acuity; BCVA = best corrected visual acuity; IOP =
= spherical equivalent.
*Statistically significant differences (p-value < 0.05) among groups.

Table 3. Comparison of postoperative anterior chamber depth, extent of IOL tilt, and decentration

intraocular pressure; ACD = anterior chamber depth; SE

Group A (n = 17) Group B (n = 39) p-value

ACD (mm) Preoperative 3.15 £ 0.25 3.17 + 0.07 0.922
POD #2 weeks 3.36 + 0.11 4.14 + 0.10' <0.001"

POD #1 month 3.30 + 0.12 4.19 + 0.09" <0.001"

POD #2 months 3.27 + 0.13 4.23 +0.10" <0.001"

IOL tilt (°) POD #2 weeks 4.61 +0.12 1.24 + 0.04 <0.001"
POD #1 month 4.65 +0.14 1.37 + 0.04 <0.001"

POD #2 months 4.60 +0.12 1.30 + 0.04 <0.001"

IOL decentration (mm) POD #2 weeks 0.43 + 0.01 0.12 + 0.01 <0.001"
POD #1 month 0.45 + 0.01 0.15 + 0.01 <0.001"

POD #2 months 0.45 + 0.01 0.14 + 0.01 <0.001"

Mann Whitney U-test was used; Values are presented as mean + SD; Group A: transscleral fixation of IOL, Group B: phacoemulsification and

in—the-bag insertion of IOL.
IOL = intraocular lens; ACD = anterior chamber depth; POD = postoperative day.

*Statistically significant differences (p-value < 0.05) among groups; TStatistically significant differences (p-value < 0.05) in Wilcoxon

signed-rank test.

AR Hol A, SZPAE vlE, 2 A, A =24 AFTAAL 7&olHE & F 274 AT 4.61 £
gA2 At 288y T2 Fos Aoyt glgirHall 0.12°, Ba+> 1.24 + 0.04°, o5 5 I7HEA) ATE2 4.65 +
7>0.05) (Table 2). 0.14°, B2 137 + 0.04°, & & 2194 AL 4.60 +

Aol Zol= & 3 254 AT-E 3.36 £ 0.11 mm, B
© 414 £ 0.10 mmE AT A o5 T Wk, s

0.12°, B+

1.30 £ 0.04°2 BE AJFo|A Agto] BA A

o2 o] o 2 e BAriall p<0.001). 123 %

NS F

E RS TE
& 17EA o= AT-E 3.30 £ 0.12 mm, B2 4.19 + 0.09
mmz Aol A F-O5HA B dekew, i S 271dA o
Al A7E& 3.27 £ 0.13 mm, B2 4.23 £ 0.10 mm=E Ao
A golaHA B &orrHall p<0.001). F # % HE Zu}
W A4 s Aol Hls Are] Zlo]7t v Zloj A
I Aol A= EAIEHE G- §l%ia(all p>0.05, Wilcoxon
signed-rank test), Bol M= SAsI 02 folsh o 7
o] F thall p<0.001, Wilcoxon signed-rank test) (Table 3).

o HE s O ARE Ae] i A 71Eold A
=9 H3l= QldcHall p>0.05, Wilcoxon signed-rank test)
(Table 3).

AFTFAA Y] FHolFS 7= F 254 AT 043 £
0.01 mm, B£+2 0.12 £ 0.01 mm, 3% & 17]|€94 A&+S
0.45 + 0.01 mm, BZ2 0.15 + 0.01 mm, 5% & 271294
AL 0.45 £ 0.01 mm, Bi+2 0.14 £ 0.01 mm= 2E A]
FollA Aol A SAF o= F-olskA 1 ZitKall p<0.001).
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Table 4. Comparison of postoperative refraction (mean spherical and mean cylinder) and spherical equivalent error of each group

over time
Group A (n = 17) Group B (n = 39) p-value
Mean spherical (diopter) Preoperative 1.90 + 2.52 0.43 + 0.51 0.872
POD #2 weeks -0.05 + 0.12 0.37 + 0.13 0.079
POD #1 month -0.26 + 0.20 0.51 + 0.13 0.380
POD #2 months 0.45 + 0.18 -0.50 + 0.15" 0.957
Mean cylinder (diopter) Preoperative -1.30 +£ 0.15 -1.17 £ 0.17 0.121
POD #2 weeks 2.34 +0.26' -0.83 + 0.12 <0.001"
POD #1 month -1.93 + 0.26' 0.84 + 0.12 <0.001"
POD #2 months -1.63 + 0.20 -0.90 + 0.11 0.001"
Spherical equivalent error POD #2 weeks -0.55 + 0.27 -0.03 + 0.08 0.022°
(diopter) POD #1 month 0.63 + 0.24 0.17 + 0.07 0.022"
POD #2 months -0.69 + 0.19 -0.20 + 0.08 0.018"
Astigmatism (algebraic value) Preoperative -0.02 + 0.37 -0.21 + 0.26 0.867
(diopter) POD #2 weeks 2.19 + 0.33" 0.22 +0.18 <0.001"
POD #1 month 1.84 +0.29 -0.17 + 0.18 <0.001"
POD #2 months 1.15 + 0.35 0.32 + 0.17 0.001"

Mann Whitney U-test was used; Values are presented as mean + SD; Group A: transscleral fixation of IOL, Group B: phacoemulsification

and in-the-bag insertion of IOL.
POD = postoperative day.

Statlstlcally significant dlfferences (p-value < 0.05) among groups; ‘Statlstlcally significant differences (p-value < 0.05) in Wilcoxon

signed-rank test.

Q8T T P ORE 5E T AR A e A3
Falold Aro Hl= §licHall p>0.05, Wilcoxon sign-
ed-rank test) (Table 3).

T A= g e 325, U, 271EA) B R
719 o5t Aol §lRitHall p>0.05). 183l F o+ 25
T Aol Hgf| e 3o B ZASE = B HIlo,
Ao = AT oS Kol §hgkal(all p>0.05,
Wilcoxon signed-rank test), BiLo| A= & & 23, 17]Y
20 mFE FATAHCR {3t WIE l‘i‘ﬁﬁﬂall
p<0.05, Wilcoxon signed-rank test) (Table 4).

=4 A= 5 T 2FA AFL -0.55 £ 027D, BF+E
-0.03 £ 0.08DZ Ao A 25k § Z31(p=0.022), =&
T LAl E ATE -0.63 £ 0.24D, BE -0.17 £ 0.07D
2 ATl felskl o Aom(p=0022), 54 T 297
AA] AT -0.69 £ 0.19D, B+ -0.20 £ 0.08DZ A<o]
A st B Z1al(p=0.018), ¥ A2 HE o] AR
eI E R RE ad 5 AR A3 e 28 9
H3k= gi%itiall p>0.05, Wilcoxon signed-rank test)
(Table 4).

Lok A]2i(log MAR)E Aol BZo| ulaf 44 F 19
(0.58 £ 0.05 vs 021 £ 0.02), 225(0.48 = 0.05 vs 0.15 %
0.02), 17§9(0.41 + 0.04 vs 0.16 % 0.03), 274 L7(0.36 +
0.03 vs 0.12 = 0.02) B5 G053} T LrorrHall p<0.001).
SPAINE o B W A 3 ARollA] e Aol
3 -9k AJY A2 H$ItHall p<0.001, Wilcoxon sign-
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Table 5. Comparison of corneal astigmatism by Pentacam® of each group over time

Group A (n = 17)

Group B (n = 39)

WITR ATR WIR ATR p-value
Keratometry (Pentacam®) Preoperative 0.86 + 0.16 1.15 £ 0.24 0.92 +0.14 1.08 + 0.14 0.673/0.834
(diopter) POD #2 weeks 2.01 + 0.24 1.05 + 0.15 1.02 £ 0.15 1.14 £ 0.15 0.002°/0.842
POD #1 month 1.63 + 0.21 1.70 £ 0.61 0.91 + 0.13 0.98 + 0.12 0.0107/0.145
POD #2 months 1.37 £ 0.16 1.30 +£ 0.43 1.01 +0.10 1.15 + 0.16 0.067/0.763

Mann Whitney U-test was used; Values are presented as mean + SD; Group A: transscleral fixation of IOL, Group B: phacoemulsification and

in—the-bag insertion of IOL.

WTR = with-the-rule; ATR = against-the-rule; POD = postoperative day.
*Statistically significant differences (p-value < 0.05) among groups; 'Statistically significant differences (p-value < 0.05) in Wilcoxon

signed-rank test.

Table 6. Comparison of postoperative outcomes by the type of IOL used in patients with transscleral fixation of IOL

MNG60AC® (n = 12) CZ70BD® (n = 5) p-value
BCVA (log MAR) Preoperative 0.46 + 0.09 0.38 + 0.08 0.914
POD #1 day 0.34 + 0.08 0.40 + 0.09 0.558
POD #2 weeks 0.24 + 0.06 0.28 + 0.02 0.484
POD #1 month 0.20 + 0.04 0.26 + 0.02 0.381
POD #2 months 0.18 + 0.04 0.22 + 0.06 0.662
ACD (mm) Preoperative 2.83 +0.29 3.354+0.78 0.692
POD #2 weeks 3.77 £ 0.10 3.12 £ 0.34 0.077
POD #1 month 3.68 + 0.11 2.98 +0.33 0.077
POD #2 months 3.86 + 0.21 3.00 £+ 0.32 0.077
IOL tilting (°) POD #2 weeks 5.27 +£0.17 5.24 +£0.23 0.811
POD #1 month 5.32 +£0.17 5.37 £0.15 1
POD #2 months 5.33 +£0.17 5.38 +£0.14 1
IOL decentration (mm) POD #2 weeks 0.56 + 0.01 0.57 + 0.01 0.469
POD #1 month 0.56 £+ 0.01 0.57 + 0.01 0.371
POD #2 months 0.56 + 0.01 0.57 £ 0.01 0.469
Mean cylinder (diopter) Preoperative -1.30 £ 0.11 -1.50 £ 0.25 0.389
POD #2 weeks -2.45 £ 0.27 -3.33 + 0.60 0.149
POD #1 month -1.83 £ 0.33 -2.83 £ 0.79 0.167
POD #2 months -1.35 £ 0.25 -2.25 +£ 0.50 0.058
Astigmatism (algebraic ~ Preoperative -0.10 £ 0.45 -0.33 + 1.06 1
value) (diopter) POD #2 weeks 2.20 + 0.45 3.33 £ 0.60 0.149
POD #1 month 1.68 + 0.41 2.83 + 0.79 0.167
POD #2 months 0.53 + 0.48 2.25 £ 0.50 0.061

Mann Whitney U-test was used; Values are presented as mean + SD.
BCVA = best corrected visual acuity; ACD = anterior chamber depth; IOL =

Q) A S AT} Hlee SEos Wslelrk(p-0.026
at POD#2w, p=0.024 at POD#Ilm, Wilcoxon signed-rank
test).

A1) RS arEste] A, Aol = e
of vsf = & %-‘45}74] A A 20| MBS Kl l
o] Aol whet T ¢ sk ARe Elthall p<0.05
Wilcoxon signed-rank test). 3}A|qF Bi-o| A= & Zh.}
S F RE 4T AN BUAE Beon, o
s sk gloleh el olefat F 2 Aol o] whA| s}
L e T RE 40 B AN FASHOR ot
Z}o] & HFtHall p<0.05) (Table 4).

Pentacam®: 0]-g5}0] 7t} A S RA )R AT} 5%

rﬂ& r>J

l‘

|

intraocular lens; POD = postoperative day.

2 Apole] fofat Aol GO 44

ﬂH Aol Batol Hlsf A AI7} frol5HA] o BRkan(1.55 +

0.34D vs 0.17 + 0.21D, p=0.001), =% ; NEA = A
o] Batol ®lsf AAZE FofsAl © ERkth(1.04 +

0.38D vs 0.16 + 0.20D, p=0.021). AZ-S ThA| HAaxw
T4 o= 0.86 £ 0.16D9] A HAE Holthrt 4 £ 2
Zajol] 201 + 024D2] kAl Bo] GolahA Hubat
=711 31(p=0.033, Wilcoxon signed-rank test), 1 AE+=
1704 1.63 + 021D, 270L4A] 1.37 + 0.16DZ Az} 7

shelck kAR B 4 At 54 F9 ol
Sh= HolA| gSkth(Table 5). oJAH AdolA & &
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Figure 1. Scatterplot of correlation between the anterior chamber depth, IOL decentration, and IOL tilting with spherical equivalent
(SE) error at postoperative 2 months in eyes with transscleral fixation of IOL. ACD = anterior chamber depth; IOL = intraocular

lens.
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