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Anterior Chamber and Lens Position before and after Phacoemulsification
According to Axial Length
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Purpose: In this study, we evaluated changes in the anterior chamber structure and lens position before and after phacoemulsifi-

cation in eyes grouped by axial length (AL).

Methods: This study included 65 eyes (16 short eyes [AL < 22.5 mm], 33 normal eyes [22.5 mm < AL < 25.0 mm], and 16 long
eyes [AL > 25.5 mm]) that underwent cataract surgery. Pre- and postoperative anterior chamber depth (ACD) was measured us-
ing Pentacam® and 10L Master®. In addition, we evaluated the anterior chamber angle (ACA), anterior chamber volume (ACV),
epithelium-iris distance, and iris-lens (intraocular lens [IOL]) distance.

Results: The change in ACD was significantly smaller in long eyes (Pentacam®, p=0.000; IOL Master®, p=0.001). The change
in ACA was significantly larger in short eyes (p = 0.000), and the change in ACV was significantly smaller in long eyes (p =
0.000). The change in the epithelium—iris distance was significantly smaller in long eyes (p = 0.000), and the change in the
iris-lens (IOL) distance was significantly smaller in short eyes (p = 0.000).

Conclusions: In short eyes, changes in ACD, ACA, and ACV were found to be larger than those of other groups as the iris moved
backward. In long eyes, greater backward movement of the IOL was observed. Therefore, the appropriate IOL power should be
chosen, considering the postoperative position of the IOL during cataract surgery of short and long eyes.
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Meditec) QH72] Z1olol] uke} theke: 3(group 1 [169,
AL<22.5 mm; group 2 [339}], 22.5 mm<AL<25.0 mm;
group 3 [16%}], AL>25.5 mm)C.2 L}+of HHO]‘?‘X‘:} EL
Wrae 179 saAtol st A3
Az H AR A sl AlEIS
M EE QoA 22 mm o]& AHEINE
ZCBO00 (Abbott Medical Optics Inc., Santa Ana, CA, USA)
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2> A3} 4242 2719 Fof| IOL Master”™ (Carl Zeiss Meditec)
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= Z 65¢to] thiifo] Hlem Zhe ok 169k %
gt 33%E, 71 o 16%te] v E Sl o etel ﬁ
ZO I 69.19 + 4.34A4), HAE 64.67 £ 7724, %
£ 135K 900, Fe 2ol 2 2ol 3| ﬂwﬂ
=9}}(p=0.000). IOL Master” (Carl Zeiss Meditec)

OS‘.'L O_u

Jo- 23.57 £ 0.72 mm, 7] o 28.75 + 2.68 mmoﬂoﬂﬂ *ﬂ
& 2po] mE S-ol5l9rt. I0L Master” (Carl Zeiss Meditec)
2 2% gbzlo| o] WS B T 2,67 + 0.17 mm, 4
T 71 & 3.65 + 0.28 mm, Pentacam”
(Oculus Inc.) o2 Z%J3t ohyzlol= &2 2,70 + 0.18 mm,

HAFT 3.03 + 041 mm, 7] T 3.67 £ 024 mm= = |
2 243 A 2 7 o] Aol= mE Golshlr.
Pentacam” (Oculus Inc.)Q] A %‘%Eil AIA oA 2AT &
AA-=G A Ag)s A2 7 0.22 £ 0.06 mm, A
o 034 £ 0.12 mm, 71 &+ 0.30 £ 0.14 mm$ o %
o] AAttoll mls +ofstAl A ATHp=0.005, p [group 1 vs
21=0.001, p [group 2 vs 3]=0.462, p [group 1 vs 3]=0.080)
(Table 1).

Z4: 271 3 7} Fo)| 4] Pentacam” (Oculus Inc.)¥} IOL
Master” (Carl Zeiss Meditec)2 JH}Z10]E =A35}7 W3}
28 EA3}9c}k Pentacam”® (Oculus Inc.) 0.2 ZA3F A
o ZF Adzlo] WIlE RARH Aah, A2 o 72.14 +
18.07%, At 67.97 £ 23.91%, 71 o+ 41.27 + 13.68%2]
org}zlo] 2712 16101 (p=0.000, p [group 1 vs 2]=0.670,
p [group 2 vs 3]1=0.000, p [group 1 vs 3]=0.000), 71 oA
2717} 71 A gick IOL Master” (Carl Zeiss Meditec)of| 4]
=28 4 48.67 £ 17.10%, AAE 44.07 £ 17.75%, 71 &+
27.30 + 10.79%2] ord}zlo] Z7}ES H 31 (p=0.001,

Figure 1. Parameters measured with the Scheimpflug images of Pentacam®. (A) Anterior chamber depth (red line), distance from the
anterior surface of the iris to the anterior surface of the crystalline lens (yellow line). (B) Distance from the anterior surface of the
iris to the anterior surface of the intraocular lens (green line).

Table 1. Preoperative baseline charateristics of patients in the three groups

Group

Parameter 1 2 3 1vs2 2vs3 1vs3

(short) (normal) (long) p-value p-value p-value
Eyes 16 33 16 - - -
Patient age (years) 69.19 + 434 64.67 +7.72 57.13 +£11.35 0.026 0.084 0.000"
Axial length (mm) - IOL Master’ 2230 £ 0.22 23.57 + 0.72 28.75 +2.68  0.000" 0.000°" 0.000"
Pre operative ACD (mm) - IOL Master~ 267 +0.17 3.00 £ 035 3.65+ 028 0.001° 0.000° 0.000"
Pre operative ACD (mm) - Pentacam’ (external) 270 £ 0.18 3.03 £ 041 3.67 +0.24 0.003" 0.000" 0.000"
Iris-lens distance (mm) - Pentacam” 0.22 £ 0.06 0.34 +£0.12 0.30 +£0.14 0.001" 0.462 0.080

(Scheimpflug image)

Values are presented as mean+ standard deviation or number.
ACD = anterior chamber depth.

*Statistically significant using Mann-Whitney U test with Bonferroni’s correction (p < 0.017).
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p [group 1 vs 2]=0.430, p [group 2 vs 3]=0.001, p [group
1 vs 3]=0.000), Pentacam” (Oculus Inc.)Q] Ax}9} 7ol 71
TollA ezlo] F717F 71 A QItH(Table 2).

Pentacam (Oculus Inc.)Z} IOL Master” (Carl Zeiss Meditec)
5 Abul 2 AT ohggoloh WEkg gk A% vt 2
3, A 2 BRI £ A9 44 A el ofat
Z}o] & Kol ¢kt (group 1, p=0.063; group 2, p=0.273;
group 3, p=0.475). 1ut & = hzlol= Al o BF
Pentacam” (Oculus Inc.)o| 4] 9-2]5A] 274 2A4=Qlom
(group 1, p=0.000; group 2, p=0.000; group 3, p=0.002), &
"l7lo] o] W3l w3l A| L = Pentacam” (Oculus Inc.)
oA felstA H 2 A= vEkyith(group 1, p=0.001;
group 2, p=0.000; group 3, p=0.002) (Table 3).

Pentacam” (Oculus Inc.) 0.2 243+ Au}zty} Ml B
el 2 A% wWskE BAslgn Aude Fe 7
86.23 =+ 34.09%, At 46.81 + 28.17%, 71 - 33.70

J=_\

H

Table 2. Changes in anterior chamber depth in the three groups

42.69%°] 7+ Elom g2 2ol 7P 2A dEkyt
tH(p=0.000, p [group 1 vs 2]=0.000, p [group 2 vs 3]=
0.023, p [group 1 vs 3]=0.000). A= Ful= %2 - 58.91
+ 14.12%, YAt 53.03 + 36.07%, 71 o+ 4.85 + 13.75%2]
715 229 (p=0.000, p [group 1 vs 2]=0.216, p [group
2 vs 3]=0.000, p [group 1 vs 3]=0.000), 71 tollA 5717}

7F A QitH(Table 4).

Pentacam® (Oculus Inc.) AFZ& 1 Aol A]
el A A A2, FARE-RAA TS
72 Wsts BAsech Zuae-gaa 7

+ 045 mmq %7}E EM# 71 oA 71 27171 29
tH(p=0.000, p [group 1 vs 2]=0.631, p [group 2 vs 3]=
0.000, p [group 1 vs 3]=0.000). ZF Lol|lA] 224 AT ¥z}

L mE 8089 thp [group 1]=0.001, p [group 2]=0.000,
P [group 31=0.000). ZAHH-=HA(QF=HANAH A

Group
Parameter 1 3 1vs2 2vs3 1vs3
(short) (normal) (long) p-value p-value p-value
Axial length (mm) - IOL Master 22.30 + 0.22 23.57 £ 0.72 28.75 + 2.68
Pre operative ACD (mm) - Pentacam’ 2.70 + 0.18 3.03 + 0.41 3.67 + 0.24
Post operative ACD (mm) - Pentacam’ 4.63 + 0.40 5.06 + 0.74 5.17 + 0.49
ACD difference (%) - Pentacam’ 7214 + 18.07  67.97 £23.91  41.27 + 13.68 0.670 0.000°  0.000"
Pre operative ACD (mm) - IOL Master 2.67 +0.17 3.00 + 0.35 3.65 + 0.28
Post operative ACD (mm) - IOL Master 3.97 + 0.54 4.28 + 0.47 4.63 + 0.33
ACD difference (%) - IOL Master” 48.67 + 17.10 44.07 + 17.75 27.30 + 10.79 0.430 0.001" 0.000"

Values are presented as mean+ standard deviation.
ACD = anterior chamber depth.

*Statistically significant using Mann-Whitney U test with Bonferroni’s correction (p < 0.017).

Table 3. Comparison of anterior chamber depth and its difference between Pentacam” and IOL Master”

Parameter Pentacam IOL Master p-value
Pre operative ACD (mm)
Group 1 (short) 2.70 + 0.18 2.67 +0.17 0.063
Group 2 (normal) 3.03 + 0.41 3.00 + 0.35 0.273
Group 3 (long) 3.67 +£0.24 3.65 +£0.28 0.475
Post operative ACD (mm)
Group 1 (short) 4.63 + 0.40 3.97 £ 0.54 0.000"
Group 2 (normal) 5.06 + 0.74 4.28 + 0.47 0.000°
Group 3 (long) 5.17 + 0.49 4.63 +0.33 0.002"
ACD difference (%)
Group 1 (short) 72.14 + 18.07 48.67 + 17.10 0.001°
Group 2 (normal) 67.97 + 23.91 44.07 + 17.75 0.000°
Group 3 (long) 41.27 + 13.68 27.30 + 10.79 0.002"

Values are presented as mean + standard deviation.
ACD = anterior chamber depth.
*Statistically significant using paired r-test (p < 0.05).
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Table 4. Changes in anterior chamber angle and volume in the three groups

rlO oot R

rr
Ar
=2

ol 30
2

nr_o,

H 5Ee ot g
I Ashs AoR moln 2] uhy )
A} % SR TEDIAS Age 12 B
mzto 2 Jolrt"” Pentacam® (Oculus Inc.)Z} 10
Master\ (Carl Zeiss Meditec)E ©]-8-3}o] A3t oH7]

Group
Parameter 1 2 3 1vs2 2vs3 1vs3
(short) (normal) (long) p-value p-value p-value
Pre op AC angle (°) 24.07 £+ 4.16 29.25 + 6.99 35.44 +11.49
Post op AC angle (°) 43.60 + 2.01 41.38 + 5.44 43.62 + 4.75
AC angel difference (%) 86.23 + 34.09 46.81 + 28.17 33.70 + 42.69 0.000" 0.023 0.000"
Pre op AC volume (mm’) 94.00 + 13.70 114.36 + 35.99 169.63 + 22.45
Post op AC volume (mmr’) 148.13 + 15.19 164.06 + 28.44 175.81 + 16.10
AC volume difference (%) 58.91 + 14.12 53.03 + 36.07 4.85 + 13.75 0.216 0.000" 0.000"
Values are presented as mean + standard deviation.
AC = anterior chamber.
*Statistically significant using Mann-Whitney U test with Bonferroni’s correction (p < 0.017).
Table 5. Changes in epithelium-iris distance (mm) & iris-lens (IOL) distance (mm) in the three groups
Group
Parameter 1 2 3 1vs2 2vs3 1vs3
(short) (normal) (long) p-value p-value p-value
Pre op epithelium-iris distance (mm) 249 +0.210 270 £ 0410  3.37 +0.24°
Post op epithelium-iris distance (mm) 3.86 +£0.32° 3.96 £ 0.69°  3.97 + 0.46
Mean epithelium-iris distance difference (mm) 1.37 + 0.37 1.27 + 0.57 0.60 + 0.45 0.631 0.000" 0.000
Pre op iris-lens distance (mm) 0.22 +0.06 034 +0.12° 0.30+0.14°
Post op iris-IOL distance (mm) 0.77 +0.18°  1.10 £0.19°  1.20 + 0.21"
Mean iris-lens (IOL) distance difference (mm)  0.56 + 0.17 0.75 + 0.22 0.90 + 0.26 0.003" 0.050 0.000"

Values are presented as mean + standard deviation.
IOL = intraocular lens.

*Statistically significant using Wilcoxon signed rank test (p < 0.05); Tstatisticallly significant using Mann-Whitney U test with Bonferroni’s cor-

rection (p < 0.017).
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Figure 2. Associations between axial length and difference of anterior chamber parameters (ACD- Pentacam® [A], ACD-IOL
Master® [B], ACA [C], ACV [D], Epithelium-Iris distance [E] and iris-lens [IOL] distance [F]). ACD = anterior chamber depth;

ACA = anterior chamber angle; ACV = anterior chamber volume; IOL =

using Pearson's correlation analysis.
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Figure 2. Continued.

o] IOL Master” (Carl Zeiss Meditec)7} Pentacam” (Oculus
Inc)Hth & & ¢hzlo|S Magrieh Atz AZbEch
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Meditec)= A|Z(visual axis)S wa} 43}l Pentacam®
(Oculus Inc.)-2 3F38+=(optical axis)S W} &A= F
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A G A ol T ] 7 fOIF Holrt gisle.
L SE F T U ROT ol g Mol AWE 4%
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Figure 3. Changes in anteror segment before and after phacoemulsification in a short and a long eye, measured with Scheimpflug im-
ages of Pentacam®. Change in anteror segment of a short eye (axial length [AL] 21.23), before phacoemulsification (A) and after
phacoemulsificaion (B), change in anteror segment of a long eye (AL 27.34) before phacoemulsification (C) and after phacoemulsifi-

caion (D).
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