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Figure 1. The definition of anterior chamber parameters. The
anterior chamber depth (ACD) can be measured between the
the The
distance was measured on a line perpendicular to the
trabecular meshwork at points 250 pm (AOD250) and 500
pm (AODS500) from the scleral spur.
angle was measured with the apex in the iris recess and the

endothelium and lens surface. angle-opening

The trabecular-iris

arms of the angle passing through a point on the trabecular
meshwork 500 pum from the scleral spur and the point on
the iris perpendicularly opposite.

1444

A=K Har —
lamp adapted OCT: Heidelberg engineering,
Heidelberg, Germany. 1,300 nm SLD light
sou rce)S ©|-&3FAT

AR AFsav AR G E971E &
sk M55 dv A ( BD 900, Haag-Streit, Bern,
Switzerland) el < £o|al AWS FnlE2 FA|5H
g 5 270 Ynle oY FA b TR AL &
7 7Fs3 15 mmE, 27 Z%O]% Zrabo| N A A &
S QI FFAA AA
om 200 Hze ZH
% caliper 7]5& ©
Aloll A 6A] ‘%ii izﬂ—% lﬁgiﬂ—% % ‘—Cr771€°ﬂ
ABH o E‘i

o} AZXE Pavlin et al'lel Hojd g2
EH?%HJ o](anterior chamber depth: ACD), <

AODS00
A\

AOD250

Figure 2. The anterior segment OCT (optical coherence
tomography) image by slit-lamp-adapted OCT and anterior
chamber parameters of the anterior chamber in phakic eye
(A) and pseudophakic eye (B). ACDI,
between the inner corneal surface and the intraocular lens

which is measured

surface, extends into the posterior chamber (Pavlin’s original
definition). ACD2, which is measured between the inner
corneal surface and the plane of the posterior aspect of the
iris at pupillary margin, represents the real anterior chamber
depth in eyes with pseudophakia. As ACDI extends into the
posterior chamber, it is not the real ACD in pseudophakia.
AOD250, which is the angle-opening distance at 250 pm
from the scleral spur. AOD500, which is the angle-opening
distance at 500 um from the scleral spur. TIA, which is the
trabecular-iris angle.
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W27k A 2] (angle-opening distance at 250 um
from scleral spur: AOD250), angle-opening
distance at 500 ym from scleral spur: AOD
500), &2 (trabecular-iris angle; TIA)S =3
shth. Ao zol (ACD) & Zh S o 2 5 E
FAA Y 2 7R Y AR AYHeH, dTF
A% T Pavlin et al''e) oo g2 Hujot
Wzlo](ACD) & U744 45 A% e ¢
Aol orng ZAuySRHRE I3 AAFY A
o] HZE WA E HueHEzol(ACD)E A5t
Al tHFig. 1, 2). AOD500 F==olA 500
pm Eolx ZrEhf oo A 202 ZAE ) o]
71de) Aol ZolZ Bostitt. TIAE Tl
500 um "7 Ztehjjadel] 18 7P 1 A
A FHoR ZTAE el ol Hol A9 Y= A
S FHFH o] P Abele] ZAog A5t
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LOCS TIT #Foll w2 W] =5 Nuclear
opalescence (NO), color (NC), cortical (C),
posterior subcapsular opacity (P)Z /3=
g, & Aol = NOS NCe Noz ER/3har, N2,
N3E 1+, N4, NbE 2702, 02, C3& 1+, (4,
ChE 2702 EF3}%aL, posterior subcapsular
opacitys A7tidel EFA71A LUt o] AL &
AFelAe] AFod =2 A7) wEol™, N1,
Clee £ A7 18tE FEdi/ddd T A &%
7] wj&o|th. &3 posterior subcapsular opacity
= W 2A7F A S AlSA 9] jishel] Jakol
e Aoz AztE o] AFdl/del EAFIA] Skt

ASL g WO Arbatel] o3l g $te] ApA|

zrgatel] AlE o, Akl WE AS

o] WslE wjAIsly] sl AHs HA &2 oA
Algstatt. SPSS 13.0 5 Z2 a3 & AMEste =
At HulShEzle](ACD), A= (AOD250,
AOD500), SHZHTIA) Y 7€ A 7 $9 A=
2]9] z}o]= Wilcoxon signed rank test® 94
< #AAs}a Spearman's rho correlations ©]
ste] A EA4sT

& A 842 e Jxd g FAA ] T
o] Zpo|7} Sh W} Al A9 Wt} ARHJ=AE &
71 93, WA H== LOCS III &7Fd w2
Nuclear, cortical opacity A=ol we} <Az}
T3 i W ASA9 Ael7t d=AE Kolmo
gorov-Smirnov Z-test® #JAS AA3A.
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T Aol Huehdlo](ACD), 2EA= (AOD
250, AOD500), 2ZHTIA) S HEXE 2670.32
+653.66 um, 342.58+127.27 um, 532.53+226.22
pm, 34.92+13.36°°1%01, & & 15419 oo
Zo](ACD), ¥4 2 (AOD250, AOD500), &
HWZHTIA) 9] BEXE 3591.214456.91 um, 470.11
+123.78 um, 725.05+235.07 um, 43.26+8.66°°]
Roy, F& T 1IMLAY Huhdzol(ACD), ¥
Z}2bAE (AOD250, AOD500), $HizHTIA) 9] Hit
A& 3735.63£605.34 um, 470.16+113.10 um,
768.32+150.31 um, 48.37+7.92°¢]AtH Table 1).
F& Ay F& F 15, 1499 A4 29 43 (Fig.
3)S B A 9 A" A #EE ATk
Ho ol (ACD) = 4= ¥ 159 1.349, 174€
o 1.41), A AZ(AOD250) = F& F 159 1
el 1.378), $h3A2AZ (AOD5S00) = 5 + 15
of 1.368), 171€ol 1.44u), HIZHTIA) = & F
1550l 1.2440, 170€ll 1.394 Z7F8kicHTable 1).

Hdler¥zlol(ACD), h21AE (AOD250, AOD

Table 1. The anterior chamber parameters of before and after small-incisional cataract surgery lweek and Imonth

Variable Preoperative 1 week 1 month 1 week difference 1 month difference
ACD (pm)* 2670.32+653.66 3591.21+456.91 3735.63+605.34 920.89+698.45 1065.32+779.79
AOD250 (pm)f 342.58+127.27 470.11+123.78 470.16x113.10 127.53+149.33 127.58+154.30
AODS500 (um)* 532.534226.22 725.05+235.07 768.32£150.31 192.53+244.09 235.79+244.74
TIA (degrees)’ 34.92413.36 43.26+8.66 48.37£7.92 8.34£13.19 13.45+13.01

* ACD=anterior chamber depth; *AOD250=angle-opening distance at 250 pum from the scleral spur; 4EAODS00=al‘1gle-0pening

distance at 500 pm from the scleral spur; ° TIA=trabecular-iris angle.
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500), $PFZHTIA)E = % 157(P=0.000, 0.002,
0.005, 0.022)¢ 17§1€(P=0.000, 0.004, 0.001,
0.002)°l 2w AA F7FskH ek (Fig. 4, 5).

T 219] Hoiehizlol(ACD), HREAZ(AOD250,
AOD500), $HZHTIA) S 7€ ¥ 159 7+ A9
ASA ] zto](y=-0.834, -0.591, -0.421, -0.826),
Fe 5 Uidd o Ao ASA 9 Aol (y=-0.659,
-0.700, -0.770, -0.821) ¢} &< @A 7}F AN,
FE F 159 FE Ay ASAY Bl(y=-0.875,
-0.810, -0.638, -0.855), = % /43 = 19
AZA 9] ¥l (y=-0.789, -0.792, -0.817, -0.894) ¢}
9] FHBATE A} (Fig. 6, Table 2).

Fedel Wiy bl i Al5Ae Waks B3
A3, Nuclear opacity® 4% < & 1549 H
hrzlo], S ZEEARI (AOD250, AOD500), &
ZHTIA) Y A= 1#(N2, N3. 10%bH<] HiA7}
873.60£711.48 pum, 131.76+126.13 um, 157.00
+273.45 pym, 9.00£12.97°0]1aL, 27+ (N4, N5. 9%
o] H{A= 973.44+722.66 um, 122.89+179.53
pm, 232.00+215.87 ym, 7.61+14.18°2 &J7] 3= =t
ol SIATHP=0.959, 0.916, 0.824, 1.000)(Table 3).

Fe 3 1MLEAY Hugurgo] oA
Figure .3. Anteior segment optical coherence tf)mography (AOD250. AOD500), SHZHTIA) 9] 2= 152(N2.
(OCT) image be'fore cataract surgery (A), postopera‘Flve 1 week N3. 109H) 9 HFH7} 1129.30£965.33 um.
(B), postoperative 1 month (C). Note deepening of the
anterior chamber depth (ACD), flattening of the convex iris 121.60£120.22 yum, 230.10+195.42 pm,
configuration, and widening of the angle after -cataract 14.80+11.70%011a, 2 (N4, N5. 9¢h) 9] B4
surgery. = 994.22+555.88 um, 132.22+192.92 um,

Table 2. The correlation efficients* of differences of anterior chamber parameters before and after small-incisional cataract surgery
1 week and 1 month

Variable 1 week’s difference 1 month’s difference 1 week’s ratio 1 month’s ratio
ACD (pm)'r -0.834 -0.659 -0.875 -0.789
AOD250 (pm)* -0.591 -0.700 -0.810 -0.792
AOD500 (pm)* -0.421 -0.770 -0.638 -0.817
TIA (degress)H -0.826 -0.821 -0.855 -0.894

* by Spearman's rho correlation; " ACD=anterior chamber depth; aEAODZ50=angle-0pening distance at 250 pum from the scleral
spur; © AOD500=angle-opening distance at 500 um from the scleral spur; " TIA=trabecular-iris angle.

Table 3. The change of the anterior segment parameters and P value at postoperative 1 week according to the nuclear opacity by LOCS Il

Variable Group 1 (N2, N3) Group 2 (N4, Nj) P value*
ACD (pm)’r 873.60+711.48 973.44+722.66 0.959
AOD250 (pm)* 131.76+126.13 122.89+179.53 0.916
AOD500 (pm)* 157.00+273.45 232.00+215.87 0.824
TIA (degress)” 9.00+12.97 7.61+14.18 1.000

* by Kolmogorov-Smirnov Z test; " ACD=anterior chamber depth; 4EAOD250=angle-0pening distance at 250 pm from the
scleral spur; ¥ AOD500=angle-opening distance at 500 pm from the scleral spur; " TIA=trabecular-iris angle.
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Figure 4. The changes of anterior chamber parameters before
and after surgery. (A) ACD change. (B) TIA change. (ACD,
anterior chamber depth; TIA, trabecular-iris angle; P, p-value
by Wilcoxon sign rank test)

Figure 5. The changes of anterior chamber parameters before
and after surgery. (A) AOD250 change. (B) AODS500
change. (AOD250, angle-opening distance at 250 pum from
scleral spur; AODS500, angle-opening distance at 500 pm
from scleral spur; P, p-value by Wilcoxon sign rank test)

Table 4. The change of the anterior segment parameters and P value at postoperative 1 month according to the nuclear opacity

by LOCS Tl

Variable Group 1 (N2, N3) Group 2 (N4, N5) P value*
ACD (um)'r 1129.30+965.33 994.22+555.88 0.858
AOD250 (um)aE 121.60+120.22 134.22+192.92 0.973
AOD500 (um)§ 230.10+£195.42 242.114£302.86 0.959
TIA (degress)H 14.80+11.70 11.94+14.89 0.959

* by Kolmogorov-Smirnov Z test;
scleral spur;

242.11£302.86 um, 11.94£14.89°= <Jv] A= =}
ol AT P=0.858, 0.973, 0.959, 0.959)(Table
4). cortical opacity®] 4-¢ +& $ 157419 AHS
Wzlo] Pz EAZ (AOD250, AOD500), izt
(TIA) 9 2= 172(C2, C3. 139hH 9 H#7} 916.15+
625.20 um, 123.54£176.17 um, 179.46 +286.75

" ACD=anterior chamber depth;
¥ AOD500=angle-opening distance at 500 pm from the scleral spur;

4EAOD250=angle-0pening distance at 250 pm from the
" TIA=trabecular-iris angle.

um, 7.58+15.66°¢]93L, 2 (C4, C5. 699 Hat
A= 931.17+904.39 um, 136.17+75.21 pm, 220.83+
125.44 um, 9.98+5.76° & oJv] & zkol= %i‘%i‘:}
(P=0.454, 0.665, 0.578, 0.578)(Table 5).

= 17]]%5]]9] HAjehdzlo], ehiA7AE ( AOD250
AOD500), SHHZHTIA) Y A= 174(C2, C3. 13%h)
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Table 5. The change of the anterior segment parameters and P value at postoperative 1 week according to the cortical opacity by
LOCS I
Variable Group 1 (C2, C3) Group 2 (C4, C5) P value*

ACD (pm)+ 916.15+625.20 931.17+904.39 0.454

AOD250 (um)# 123.54+176.17 136.17+£75.21 0.665

AOD300 (pm)* 179.46+286.75 220.83+125.44 0.578

TIA (degress)” 7.58+15.66 9.98+5.76 0.578

* by Kolmogorov-Smirnov Z test;
spur;

¥ AOD500=angle-opening distance at 500 um from the scleral spur;

" ACD=anterior chamber depth; *AOD250:angle-opening distance at 250 pum from the scleral

" TIA=trabecular-iris angle.

Table 6. The change of the anterior segment parameters and P value at postoperative 1 month according to the cortical opacity

by LOCS 1I

Variable Group 1 (C2, C3) Group 2 (C4, C5) P value*
ACD (um)’ 1062.15+859.99 1072.17643.39 0.999
AOD250 (um)’ 89.38+132.69 210.33+177.34 0.207
AOD500 (um)* 213.69+234.53 283.67+282.15 0.950
TIA (degress)” 12.39+13.48 15.73+12.80 0.981

* by Kolmogorov-Smirnov Z test;
scleral spur;

o] HA]7} 1062.15+859.99 ym, 89.38+132.69 um,
213.69+ 234.53 ym, 12.39+13.48°°]11L, 27(C4, C5.
69h o] HitAl= 1072.17+643.39 um, 210.33+177.34
um, 283.67+282.15 ym, 15.73+12.80°= <Jwn] 9l
ZFol= $IATH(P=0.999, 0.207, 0.950, 0.981)
(Table 6).
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Figure 6. The preoperative anterior chamber parameters and ratio of postoperative 1 week parameters. X-axis: preoperative value,
Y-axis: postoperative 1 week value/preoperative value (A) ACD (B) AOD250 (C) AODS500 (D) TIA. (ACD, anterior chamber
depth; AOD250, angle-opening distance at 250 pm from scleral spur; AODS500, angle-opening distance at 500pm from scleral

spur, TIA, trabecular-iris angle)
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=ABSTRACT=

Changes of Anterior Chamber Depth and Angle After Cataract
Surgery Measured by Anterior Segment OCT

Dong Ho Chang, M.D.", Seung Chan Lee, M.D.”, Kyung Hyun Jin, M.D."

Department of Ophthalmology, KyungHee University College of Medicine', Seoul, Korea
Department of Ophthalmology, Kangwon University College of Medicine’, Gangwon, Korea

Purpose: To report the change of anterior chamber parameters according to cataract severity after cataract
surgery and to determine its relationship to the severity of cataract by using anterior segment optical
coherence tomography.

Methods: We measured the anterior chamber parameters in 19 eyes of 14 patients before, 1 week after, and
1 month after cataract surgery by slit lamp-adapted optical coherence tomography (SL-OCT). The measured
parameters were as follows : the anterior chamber depth (ACD), the angle-opening distance 250 um from the
scleral spur (AOD250), the angle-opening distance 500 pm from the scleral spur (AOD500), and the
trabecular-iris angle (TIA). We analyzed the relationship between the severity of cataract and the change of
the anterior chamber parameters.

Results: The ACD, AOD250, AOD500, and TIA increased significantly at postoperative 1 week (P=0.000,
0.002, 0.005, 0.022) and 1 month (P=0.000, 0.004, 0.001, 0.002). The preoperative parameters were negatively
correlated with the differences between the postoperative 1 week and preoperative parameters (y =-0.834,
-0.591, -0.421, -0.826) and between postoperative 1 month and preoperative parameters (y =-0.659, -0.700,
-0.770, -0.821). The change of parameters at postoperative 1 week (by N P=0.959, 0.916, 0.824, 1.000, by
C P=0.454, 0.665, 0.578, 0.578) and 1 month (by N P=0.858, 0.973, 0.959, 0.959, by C P=0.999, 0.207,
0.950, 0.981) were not significantly different according to the severity of cataract (N, C).

Conclusions: Our results showed that cataract surgery significantly deepened the anterior chamber and
widened its angle. The shallower and narrower the preoperative anterior chamber depth and angle were,
respectively, the greater the postoperative changes of anterior chamber depth and angle were.

J Korean Ophthalmol Soc 2008;49(9):1443-1452

Key Words: Anterior chamber depth (ACD), Angle-opening distance 250 (AOD250), Angle-opening distance
500 (AOD500), Slit-lamp adapted optical coherence tomography (SL-OCT), Trabecular-iris angle
(TIA)
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