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Table 1. Demographic and clinical data for CTR and Non-CTR group

CTR group Non-CTR group p

Number of patients 21 24

Mean age (years) 65.43 + 8.74 69.79 + 10.53 0.18
Sex (male/female) 4/17 5/19 1.00
Axial Length (mm) 22.69 +0.80 22.01 £ 0.72 0.61
Preoperative BCVA (log MAR) 0.37 + 0.26" 0.35 + 0.28 0.83
Postoperative BCVA (log MAR) 0.15 + 0.13" 0.14 + 0.17° 0.94
Preoperative IOP (mm Hg) 18.52 + 4.99° 17.17 + 4.61° 0.35
Postoperative IOP (mm Hg) 1438 +2.22 13.96 + 2.99" 0.59

Values are presented as mean + SD.

Independent z-test; comparison between CTR and Non-CTR group.

CTR = capsular tension ring; BCVA = best corrected visual acuity; IOP = intraocular pressure.
*p-values (comparison of pre and post operation by paired #-test ) < 0.01.
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Table 2. Postoperative spherical equivalent, refractive error and absolute error in CTR group and Non-CTR group

CTR group Non-CTR group Pl ”n »
SE (D) SE-TR | SE-TR | SE (D) SE - TR | SE-TR |
TR (D) 0.29 +0.33 0.26 + 0.41 0.80
Postop. 1 week 0.07+09 -021+1.10 0.83+0.72 002 +101 -027+1.16 0.8 +0.76 0.77 0.86 0.77

Postop. 1 month -0.01 £1.05 -030+1.17 092 +0.75 0.11+121 -037+128 1.02+0.84 0.76 0.84 0.70
Postop. 3 months 029+ 101" 0.57+1.08 097 +0.72 033+125 059+132 115+085 0.89 0.96 044
Postop. 6 months 031+095 -059+108 0.99+0.71 039 +£120° 0.64+130 1.16 +0.85 0.81 0.89 047
Postop. 12 months  -0.32 +0.92° -0.61 + 1.4 1.00 + 0.64 042 +1.100 097 +1.19 1.09+0.80 075 0.84 0.67

Values are presented as mean + SD.

Independent samples #-test; P1, P2, P3. P1 = Comparison of SE between CTR and Non-CTR group; P2 = Comparison of SE-TR between
CTR and Non-CTR group; P3 = Comparison of | SE - TR | between CTR and Non-CTR group.

TR = target refraction; SE = spherical equivalent; | SE - TR | = Absolute value of difference between the postoperative spherical
equivalent and target refraction.

*p-values (comparison between TR and postoperative SE by paired r-test) < 0.01.

Table 3. Pre- and post-operative biometric measurements in eyes with CTR group and Non-CTR group

CTR group Non-CTR group

Pre. Op. Post. Op. Pre. Op. Post. Op. Pl P2 P3 P
ACD (mm) 1.48 + 0.46 3.30 £ 0.86 1.60 + 0.22 3.67 £ 0.91 <0.01 <0.01 0.22 0.13
ACV (mnr) 72.11 +£23.05 153.43 + 29.56 91.06 + 61.82 156.50 + 38.89 <0.01 <0.01 0.09 0.47

Values are presented as mean + SD.

Paired #-test; P1, P2. Independent samples #-test; P3, P4. P1 = Comparison between pre and post operative values in CTR group; P2 =
Comparison between pre and postoperative values in Non-CTR group; P3 = Comparison of preoperative values between CTR group and
Non-CTR group; P4 = Comparison of postoperative values between CTR group and Non-CTR group.

ACD = anterior chamber depth; ACV = anterior chamber volume.
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Figure 1. Comparisons of postoperative spherical equivalent OFQITH p>0.05)(Table 2). ¢ & SEQ} Bx=48 9| x}o]

between‘CTR group and Non-(;TR group. C"ljR = cgpsular of dist Auizrel BFLS 1atAL o CTRZOIA 0.83 +
tension ring; TR = target refraction; SE = spherical equivalent.
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vw_.ophthalmology.org 1397



- Cfsteratets|x| 20134 A 54 M M 9 S -

0.63 mm (p<0.01)2} CTR AFQI5}A] kS FojA] 1.60 +
0.22 mme} 3.67 £ 0.91 mm (p<0.01)For, Arul=
CTRZO|A 72.11 + 23.05 mm°9} 153.43 + 29.56 mm’
(p<0.01)2} CTR AFQla}A] ke Fo|A 91.06 + 61.82
mm°9} 156.50 + 38.89 mm” (p<0.01)&, CTRZol|A] =
Wzlolut Fu) i CTR AFJeHA] 2 Rk 2k A3
< HAA, & § T ko] gt Aol HolA] okok
I T 7 BAA R e WY Sof fo3t Aolg B

ATH p>0.05)(Table 3).

n o

AT chopet et mi Aejsidel o
Q50| Baka o AHgste] dofibis Wakow, U4
2l e Aolel B AEA, 12| 444 F19)

Aol gk o & Agket A7t 7FssHA H9aL, 7]E9] S
HabAol Exo|ojom= Wang et al' 'S B4¢] vk, o
A, 2eal FA 7 A=l bl A fofskA 5
ZFE|QiThal Stof, A E3t o] Agke] et 519
th. Nongpiur et al'e Ls|azH= 7o) 4474 22l
gt A-tolAl =4 FAY 7P Aol Wzt &
3t A3 sh, 53] A vault7h S7HE] o] Q= St
S A2 vaultE 7= ol Blel Azt T
AeEo] 48ul 7heF F7hethaL skGitt whehA o]
Ao s Qg =44 vaulte] F7Het £ S7F= A
7+ FAIste], FAEZPERNe] A e A gt
ek’ webA wuEke] AL FA |z R ol A
2] A ThsdE Folal byt st maket Al
TS oA ABE 4 ATk SpRuE FA A zh
Zko] IAZo| Q= FAELS TAe 4O R ) Abe
| 2 QtEAY Mol F1 AEA AT FAFR1T vl
sto] oFsf|A] glo] WU ra Al =5o] ofe]en, =44
Fulo] Z7F 9 AmA Aol ofst Fog Qs HEgh &
T AFAHALY AAE dASc] oY =& T A2
FHAES A7) B3 47 grh” Kang et al'’2 wjy
FEReE H = SAtoll A WU a S
st 7]E0] =AA] IR Ht Q1A o] 127}

2 ol5sl] Yol = § 22 YA Ao
ol Fsta o), AA| At AifollA= & & AR
= A7 YAIEkY] vl R oh o wo] WAgsk= A
sttt ol FAHA T RA oA W s
AR A3 BtkE 7|29 OE A1Ed

i

]

o

]

N

i
BRI

o 2 o ot

=

i

[¢]

of

%

o
-

ot o
AL
S B K

AL Aol ol HmAdche] oFBIot »4A e £l
F7h2 Qs ABAAT BRI Hol & F A

AR AL 2 A SEoIt T felAe]
gow ogurt 9 AN 7] BE AOR X

2 4

&=

0O

6 AN
2B G2 (CTR)-L 1991 Hara et al”o] ¢l
‘]

FEAA A F SR IS I A o) F

o
o
(@]
3
=J
10
>
o}
(o]
o
ot
&
ol
i
=
1o
4>
A
o
=)
=
4>
it
24 o

£ fASkH=d Y Aolet shlrt. CTR ARS-R-5-oll
U2 & F =420 Wl gk ¢I--&0llA Boomer and
Jackson™ 7} Kim et al'®& CTR AFQ] Tof ZA] B A
O] AT Ak =R gokon, & & FH=o o4t
£ EoFo H& AHudt $&o] shsdithal Sl
Schild et al"= 1% ZA] o A= CTR AF¢Jo] & &
=49 A5 FoF= mait Qlrt skl

2 s Sz AES TR Aol A|
CTR AF¢) 5ol o2 Wis & 248 Hlol| dfs)
ot | 29 AFE, HEAAY ] oFFE B
T FHAGE BFAA dFFgA e AAE A
L gt okl 4R CTRE ARE8HlS o, AFR-3}
A ok 3t vlaste] & & 2o Yo =S &
Ao ot AARE = Aol A CTRE A4St wollA=
F& Fo] ExsdYET AR AEFE e ae
AL CTR A9 f5el w2 F #1e & & =4
Hok= BAIRCRE [olgh zfolE HolA| kot
FAHHEEe] AGo] Qe FAEA WA
& F9] FE o] TAFE o|Fgdt= AL, & Foll AWz

lo

B

o] & vault7h F7FE|O] Qo] dFAASf ] Aol
o] A W] el itk E e 371E7HA|

AL A A A FEOR A AFS

A o] Aol Fo] WA AR Az 2 4 olrk 2
210] Aol 4] CTR 4HQlo] & ¥ 2A|ShE o] 23t of
= CTRO] 419le, HmAA S4A A oF Hoj 4
wRat7t AZEe] 447 o FE AAYe mAs 4

1398 www_ophthalmology.org



= ’\xﬁﬂ” 14%01]*1 iﬂ-‘ﬂ A

53] o

ol s& Tt Arglolel AR 7L fgagt A
Aystof] CTRE] AFQlo] o]&3t HElof ot kS
Q=2 oot 1z} akglck. CTR Arelst o
Al EE} & Ae] Ardgloleh fhu W 2
= ARl ofpkE Qs A
3t Fo|A] g wo] TS
F T BN & 3 A7)
& A BasiA FosHA SRR,
2ol Ho|A] Foket. hARE AmA|ad)o] ofslr}
At gt CTRE 443t 7] wiiel, CTRE 4
Fobe B UERE o dle ] Weks CTRe
w1ke] o7} GiAl Uehde 7 E A
o, ofo] disid= F7HASl dAF d8e

O
T

N

)41
o 182

L

a

,_]

=
o
o> rl
13

N

N

3 nlo
—lrl oo oo x

B
%0,
%2,
3 |0
:T~
oot
R - -

Moo ooz 4 o &

= ok

© 0% do B o o f

;O

ﬁﬂrﬁﬁm
o N i, ok

o >
‘1>’1'm&2r

oo
o
o

4 oz

=2 N0 A
2 lo
(5

1=

=

oﬁ

4°I'

ro r

58 WA §ls %o@

o 4 o
o,
%
=
[@))
(@]
=
H
=
o
o
L 2

A 25t HHLHZLA/‘ 1}
wA Sk Tt ol
e 9A} Hrka o
L SRICIIS A 4 56 & 279] Ao 42
She, T AL BARL TP BAE S A
Aol £4g0] QI BAE do 2 CTRS 4T 2
3} CTRE ARJSHA 9 2o tet 27b8el A7t A1
Hi 3 Ao M,

A8 02 FAMMZRR) A 2o] g BAEelA
4] CTRS] 41412 CTRE 414 288 %]
Hls) & F 2zle] @ Hule] Stel glel folat Folrt
eom], & F TABIE foat Aol Wolx| gse.

d|

R

REFERENCES

1) Erie JC, Hodge DO, Gray DT. The incidence of primary angle-clo-
sure glaucoma in Olmsted County, Minnesota. Arch Ophthalmol
1997;115:177-81.

~

SIHANZ0IA L YeE Al CTR E1t -

2) Ramli N, Chai SM, Tan GS, et al. Efficacy of medical therapy in the
initial management of acute primary angle closure in Asians. Eye
(Lond) 2010;24:1599-602.

3) Seah SK, Foster PJ, Chew PT, et al. Incidence of acute primary an-
gle-closure glaucoma in Singapore. An island-wide survey. Arch
Ophthalmol 1997;115:1436-40.

4) Nongpiur ME, He M, Amerasinghe N, et al. Lens vault, thickness,
and position in chinese subjects with angle closure. Ophthalmology
2011;118:474-9.

5) Kubota T, Toguri I, Onizuka N, et al. Phacoemulsification and in-
traocular lens implantation for angle closure glaucoma after the re-
lief of pupillary block. Ophthalmologica 2003;217:325-8.

6) Jacobi PC, Dietlein TS, Liike C, et al. Primary phacoemulsification
and intraocular lens implantation for acute angle-closure glaucoma.
Ophthalmology 2002;109:1597-603.

7) Zhuo YH, Wang M, Li Y, et al. Phacoemulsification treatment of
subjects with acute primary angle closure and chronic primary an-
gle-closure glaucoma. J Glaucoma 2009;18:646-51.

8) Hayashi K, Hayashi H, Nakao F, et al. Changes in anterior chamber
angle width and depth after intraocular lens implantation in eyes
with glaucoma. Ophthalmology 2000;107:698-703.

9) Kim SA, Kang JH, Park JI, Lee KH. Difference between post-
operative refraction and predictive refraction after cataract oper-
ation in patients with coexisting cataract and primary angle-closure
glaucoma. J Korean Ophthalmol Soc 2005;46:1983-8.

10) Kang SY, Hong S, Won JB, et al. Inaccuracy of intraocular lens
power prediction for cataract surgery in angle-closure glaucoma.
Yonsei Med J 2009;50:206-10.

11) Sun R, Gimbel HV. In vitro evaluation of the efficacy of the capsu-
lar tension ring for managing zonular dialysis in cataract surgery.
Ophthalmic Surg Lasers 1998;29:502-5.

12) Schild AM, Rosentreter A, Hellmich M, et al. Effect of a capsular
tension ring on refractive outcomes in eyes with high myopia. J
Cataract Refract Surg 2010;36:2087-93.

13) Kim TW, Kwon JW, Lee JH. Long-term follow-up of the insertion
of capsular tension ring in cataract surgery. J Korean Ophthalmol
Soc 2005;46:1624-9.

14) Cha YD, Kim HJ, Lee DH. New model of capsule measuring ring:
The possibility to predict the capsular bag diameter. J Korean
Ophthalmol Soc 2006;47:221-6.

15) Takimoto M, Hayashi K, Hayashi H. Effect of a capsular tension
ring on prevention of intraocular lens decentration and tilt and on
anterior capsule contraction after cataract surgery. Jpn J Ophthalmol
2008;52:363-7.

16) Nongpiur ME, Sakata LM, Friedman DS, et al. Novel association
of smaller anterior chamber width with angle closure in Singaporeans.
Ophthalmology 2010;117:1967-73.

17) Wu RY, Nongpiur ME, He MG, et al. Association of narrow angles
with anterior chamber area and volume measured with anterior
segment optical coherence tomography. Arch Ophthalmol 2011;
129:569-74.

18) Wang BS, Narayanaswamy A, Amerasinghe N, et al. Increased iris
thickness and association with primary angle closure glaucoma. Br
J Ophthalmol 2011;95:46-50.

19) YoonJY, Hong YJ, Kim CY. Cataract surgery in patients with acute
primary angle-closure glaucoma. Korean J Ophthalmol 2003;17:122-6.

20) Lam DS, Tham CC, Lai JS, Leung DY. Current approaches to the
management of acute primary angle closure. Curr Opin Ophthalmol

phthalmology.org 1399



- Cfsteratets|x| 20134 A 54 M M 9 S -

2007;18:146-51.

21) Kim JE, Park SW. The refractive change after cataract surgery in
patients with acute primary angle closure. J Korean Ophthalmol
Soc 2009;50:1669-73.

22) Hara T, Hara T, Yamada Y. ‘Equator ring’ for maintenance of the
completely circular contour of the capsular bag equator after cata-
ract removal. Ophhtalmic Surg 1991;22:358-9.

23) Cionni RJ, Osher RH. Management of profound zonular dialysis or
weakness with a new endocapsular ring designed for scleral
fixation. J Cataract Refract Surg 1998;24:1299-306.

24) Jacob S, Agarwal A, Agarwal A, et al. Efficacy of a capsular ten-

sion ring for phacoemulsification in eyes with zonular dialysis. J
Cataract Refract Surg 2003;29:315-21.

25) Park YK, Choi NY, Lee DH, Joo CK. The effect of capsular tension
ring on posterior capsular opacity in cataract surgery. J Korean
Ophthalmol Soc 2002;43:819-22.

26) Lee DH, Shin SC, Joo CK. Effect of a capsular tension ring on in-
traocular lens decentration and tilting after cataract surgery. J
Cataract Refract Surg 2002;28:843-6.

27) Boomer JA, Jackson DW. Effect of the Morcher capsular tension
ring on refractive outcome. J Cataract Refract Surg 2006;32:1180-3.

=ABSTRACT=

The Effect of Capsular Tension Ring in Patients with a History
of Acute Primary Angle Closure

Jung Won Park, MD, Hyun Ho Jung, MD, Sang Woo Park, MD, PhD

Department of Ophthalmology, Chonnam National University Medical School, Gwangju, Korea

Purpose: To evaluate the effect of a capsular tension ring (CTR) on the change in postoperative refractive errors and ante-
rior chamber depth after cataract surgery in patients with a history of acute primary angle closure (APAC).

Methods: We retrospectively reviewed medical records of 45 patients who underwent cataract surgery with a history of
APAC. Forty five eyes were divided into 2 groups based on whether a CTR was implanted (n = 21) or not (n = 24).
Spherical equivalent (SE) refractive errors were compared between the 2 groups for 12 months postoperatively. The post-
operative anterior chamber depth (ACD) and volume (ACV) were compared between the 2 groups.

Results: SE refractive errors in the CTR group were -0.59 = 1.08 D at 6 months and -0.61 = 1.04 D at 12 months
postoperatively. In the non-CTR group, -0.64 £ 1.30 D, at 6 months and -0.67 = 1.19 D at 12 months postoperatively.
There was no statistically significant difference between 2 groups (o = 0.89, p = 0.84) and postoperative SE refraction
shifted to myopic refractive power in both groups (p < 0.01). The postoperative ACD and ACV also showed no difference
between the 2 groups (p = 0.13, p = 0.47).

Conclusions: The postoperative ACD, ACV and myopic shift in patients with a history of APAC demonstrated no significant
difference between CTR-implanted and non-CTR-implanted patient groups.

J Korean Ophthalmol Soc 2013;54(9):1395-1400
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