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A4 27| (Hessberg—Barron vacuum trephine, JEDMED,
USA)S ARgsto] Aabslgin. Fojziube Zeojzbubich
0.25-0.5 mm 34| sgon ARl o]AlHe] I7)=
7.0—8.0 mmZ 3}t Open sky HAlo&2 $AA Fe
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qdrk. ol% IFe 71 WAgE HeEd(VISCOAT®,
sodium chondroitin sulphate and sodium hyaluronate,
Alcon, USA)& o]-&3fo] 3-8 43l & three piece hy—
drophobic acrylic intraocular lens& 4F¢3t oS =5A|
(Miochol®, acetylcholine chloride, Novartis, USA)& %
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EAA £4L& SPSS 17.09] Mann—Whitney U test&
AFERAT pgto] 0.05 mjEkel A9-2 EASHo R o]
olekan A olshlr.

2 at

Tl Bt vol= IEeflAl 63 £ 7.841(58—=70A]),
[Ito) A 64 + 7.241(59—72A)) 0] HaF F7|= I4Lo) A
7.68 + 0.45 mm, IIso| A 7.72 £+ 0.42 mm=, ZF2t F7
= [ A 641 £ 33 um, 1o A 656 + 40 um, ZHF U
TAEZ DE [Fof|A] 2562 + 299 cells/mm’, II5of|A]
2512 + 315 cells/mm’& < 2] A 22l zjol= ¢ioich.
seoj7he] Bt ol ol A 55.3 + 10.94](45-684])
o1, IItelA 56.2 £ 12.141(45-704)E A &)t
zFol= 19itH(Table 1).

S A YQl Ao 2 [Fo) A< Fuchs' dystrophy7} 7
oto & 7PAF Weral herpes keratitis 6¢F, trauma$} fungal
ulcer7} Z¥z; 3%k macular dystrophy”} 1¢to] 1%ich gt
H, [Io) A= herpes keratitis7} 6QF0.2 713 wqkom,
fungal ulcer 49}, granular dystrophy 3¢F Fuchs' dys—
trophy¢} ICE syndromeo| zFzb 29to]¢ith(Table 2).

oW PRAWAR ST AL [N F A
15.62 + 3.11 mmHg, <& 15 % 17.87 £+ 3.87 mmHg=
7R ARE Blou 25, 1Y, 2704, 3 & 4
18.03 £ 2.48 mmHg, 17.55 + 3.38 mmHg, 16.96 + 3.54

o] X 1704 o]% Table 2. Preoperative diagnosis
g 2714, 370 o 45k Group I Group II
olore. Zul olololA 2 A3l on, ZutEs Fuch's dystrophy 7 Herpes keratitis 6
Toemy pachymeter (SP—3000 Ultrasound/Compact Herpes keratitis 6 Fungal ulcer 4
Trauma 3 Granular dystrophy 3
Pachymeter, Tomey, USA) &, Zehfja]AlZe ¥ Al Fungal ulcer 3 Fuch's dystrophy 2
74 (Nonconrobo—CA, Konan, Japan) & & =43}%it}. Macular dystrophy 1 ICE syndrome 2
Table 1. Clinical characteristics in Group I and II
Group I Group II ip—value
Recipient
Age (mean + SD, yr) 55.3 £ 10.9 582 + 12.1 0.23
Sex (M/F) 11/9 10/7
Laterality (OD/OS) 7/13 9/6
Follow-up period (mean + SD, mon) 7.4 + 3.1 79 + 3.9 0.10
Donor
Age (mean + SD, yr) 63 +7.8 64 + 72 0.17
Trephine size (mean + SD, mm) 7.68 + 0.45 7.72 + 0.42 0.08
*CD (mean + SD, cells/mm?) 2562 + 299 2512 + 315 0.19
'CT (mean + SD, um) 641 + 33 656 + 40 0.14

*CD = corneal endothelial cell density of donor; fCT = corneal thickness of donor; ip—Vallue was determined by Mann-Whitney U test.
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mmHg, 16.75 + 3.08 mmHggl o™, oA & A
15.98 + 3.00 mmHg, 44 13 % 17.55 + 3.67 mmig,
2z 1Y, 2704, 3/1Y & Z+7F 17.82 + 3.08 mmlig,
17.89 + 2.94 mmHg, 17.04 + 3.86 mmHg, 16.74 + 2.91
mmHg= & 9] ¢tatol= §llaL(p=0.14), 21 mmig
oje] et AeS Hole TEE st

& Fo| Hit ZuUEAE [ZollA & 171Y 601
+ 59 um, 27}¥ % 593 + 48 um, 37§ & 589 + 45 um
2 astgon, [IitoAs % 1719 5 593 + 45 um,
2719 % 571 + 56 um, 37|12 & 552 + 34 umZ LA}
At F ol & Y T 24 FAE v yS o I
o] [itHt} FoJ5tA Zat BFo] TAaE S-S WA &
AATH p=0.02 by Mann—Whitney test) (Fig. 1). Zrdahy
Az dxs oA =% 0E § 2119 £ 752
cells/mm?, 27§19 & 1797 + 688 cells/mm’, 37¥ &
1621 + 576 cells/mm’o|Q1al, =& Ao| v 2% 3744
3 37%9) AAE Bk IolAes & /1Y 3 2336
+ 699 cells/mm®, 27§19 & 2087 + 637 cells/mm’, 37}¥
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Figure 1. Comparison of preoperative and postoperative cor-
neal central thickness in Group I and II.
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Figure 2. Comparison of preoperative and postoperative cor-
neal endothelial cell density in Group I and II.

1857 + 521 cells/mm’& 44 Ao wla] 424 371€L
26%9] Pago Bk o Lol H 1, 2, 349 S| 2t
A Z s vugls o Do 25 Fo8HA =
o p=0.01, 0.02, 0.04, respectively by Mann—Whitney
Utest). @1, 4% 149 536 349712 2] 24
AEE Hugle de [TolA as 3 174 3717t
A 24%8] a5, NITolA & 5 17hdolA 37§74
21%9] F4E Heow ol FATH R FAYS o,
&% A7 wE Zuhjaied guold o 2ol folg
2o 919tk p=0.33 by one way ANOVA test) (Fig. 2).

_['j —lo|| —lo||

;O

S o4 ZuhjulA)
WA Sof Wt g
29152 FolAe)
A} Zhuke] Wk st A7, Srolae] Ztut
b Al sestel O3t AEAL, 24 714
& w5 Y 44 U SE T W

O] 3}]\]:}_.11*14
ofxte] Ztur e, Foiat Zure] nu
o o] glo] st on, Va4
F9) sl O3 AL 4] o 2olH Folzure] A
gl Al g A
Fd Fet A gon], 4] F
4 ol

o] ASHIEE rare 0

H

e

uio}
oX
£
N ol-_]
2

ik

<oy N O
)
i)
=
)
O =
J =
2
b
&
tlo c
1N
oz 4y Mo
pacs
fr =

% ofN
Ju

olo

=) o &
o

-0,

% =

.

-

o>

ofr

L
e

Sy

2

>

00 rlr

ofd

=
gl
>

O:

aaal
M4
r\l

o
2
o)
)
iz
=
olo
e

2 19899 Kirkness
71 3] Simmons et

Aokl AEI e St ALESs

F-9MD)FE ARt 6.5 + 3171465 -1270L) 7t
A A|4E|Qrka B35t ov, Nguyen et al'*2 &7k}
o]4] & 670 o] THE QMtsol ZuuAE &4
P HAA| =tk otk w3t @A e R = 7t
o]4] Al ARg-SH= HEHEAL] Frol whabA Qhero] A
g 2= 9Jon, 1990 Burke et al'’& HZzhato|4] 4=
2 Healon®} Viscoat& AFESE o2 U9 =& 5 4, 10,
24, T2A17F 3 orore =43} oI Lof| 4] Healono] Viscoat
of vste] H4t 6.5 mmHgWHE o] sHA] =okthal st
B AL A= 424 A] ViscoatS F9]5t0] HetEAof <
o T717He] QR e Fagkety sHilth SR AR

2

+

|}

uy ol I

918 www_ophthalmology.org



-HAHS 2 ME s 2

S o g £& T oS & MR Al o) 21

mmigE g2 9= AL, oF FollA ot FA 8

o] 2}o]E Ho|A| ¢ro} okglol o5t Ztuhfu]A|E &A1
HiAE = Q)i

Grojz}o] ZhupAbgjof whE zhabo] 4] & Zhuhu] |3 AY

Zo] 3t A= A3 o] 2002 Langenbucher et al®

85 ==

e

i

2A1ZS v

— aaa

ofM

5 2o oo
2 ool R
l—ﬂo.i":‘b'é—@

£ 5 ot

W WA o)4ol
HEESERE:
o AEe EA

=

=

E

T

T
=

Kl

ol
2L

ot

ok ox
e
NS

[>

8 oo

o
A

=

o

N>
)

N
2o
=

=

KN
me 12 ofN ox

)

(o))
3
e
o
i
T

of
o g} .
FollAlE o 2 7b9] Z1A4AEE Ffol7 GIGLOLH Table
2), AT 72HE AL Agste] Srolzpel 2t
Ao Qg WL HHeae skt
G BBl W AZOR QIgk o] Alztute] it

He 9ok 1976W Kramer and Stewart''= Aupe

]
=

e

t}
U

$AIT 4= 9l BTt AN S 2ok, BTE A
Foke ok Aol RAHH A TREETS 714
Hoz WA & ol ZuEieas Haskd 5+ U
Aolal vt 19784 Bourne and O'Fallon'®& 279t
= ez & Hof| ZauA|2E 45t H52dtol
A& Al = WaA|2E S5k e =5 2
A2 &A% s AT 23%9] oA 2 &A1 3
st o, FAAQtolA g Agtie: fo)et Zhat

www, ophthalmology.org

L

ZEEEEES

o} ol

£

L EARERAR)
HpBY 4
2779

+ o] core vitrectomy S A] Y5}
Konomi et al”*& 2 &3}

Rug Zojuum spglont " 20044

¥

SR A2 e
AoIA & F Wk} GO Alste] o
el SaellAl AlslstgonE Qe djolzk
F WA AB4RAte] A Al
7FsAol 71y rha FAHEe Izel glof 4
12 H%o] dole FeAE theat ek 3A,
o] BobAstel, ML FeIste] o] dut of
grzgrte) 45 Foleln S HeHEde] 4o A
o Ut 22 5-63] ol AF3lok skl o]efat ARkl
A BA 5 TR L
Mol dol 4= ik EA,
A7\ AR 25 0] 24
Aok 2117t ol
SAA AR A Aol §4
AR ke Ths Aol Kol
A9 RS AR A
eo olste] A9t AHele
Lok Zhahs] el

7‘5:1
o

=

fluf

M

EAo] 48 7

# =golde 7 29 47}
FRER AgEl] A&

FF e % 5%
A

oz MzIEF

o

=

<]
=

>



- Ofstotafets| x| 2011 M 52 M M 8 -

B AL AT F FoLur sk el Hl)
AFQ) - el & SIXSHEA] & Foll moke sok sk,
& 5 Zuppgos Zuto] 2ywst sluEA ghe Al
ol BHole B 4 gl Whlo] HEsto] E Shto] o
2 A8 5 ook Ty Zuold) 4 F ALY
S7b ellgol A Aol Ack & u, ActEg £7]o]
Agk Zhutola] HEa Al Bolduhe WA B3 ¥ Q)
FEAAS AR Aol AThiTgLe] AERE B
4 glrtm Bass vpolct.

1) Katzin HM, Meltzer JF. Combined surgery for corneal trans-
plantation and cataract extraction. Am J Ophthalmol 1966;62:
556-60.

2) Taylor DM. Keratoplasty and intraocular lenses. Ophthalmic Surg
1976;7:31-42.

3) Taylor DM, Khaliq A. Keratoplasty and intraocular lenses: fol-
low-up study. Ophthalmic Surg 1977;8:49-57.

4) Taylor DM, Khaliq A, Maxwell R. Keratoplasty and intraocular
lenses: current status. Ophthalmology 1979;86:242-55.

5) Hunkeler JD, Hyde LL. The triple procedure: combined penetrat-
ing keratoplasty, extracapsular cataract extraction and lens
implantation. An expanded experience. J Am Intraocul Implant
Soc 1983;9:20-4.

6) Skorpik C, Menapace R, Gnad HD, Grasl M. The triple procedure--
results in cataract patients with corneal opacity. Ophthalmologica
1988;196:1-6.

7) Binder PS. The triple procedure. Refractive results. 1985 update.
Ophthalmology 1986;93:1482-8.

8) Meyer RF, Musch DC. Assessment of success and complications
of triple procedure surgery. Am J Ophthalmol 1987;104:233-40.

9) McCartney DL, Gottsch JD, Stark WJ. Managing posterior pres-
sure during pseudophakic keratoplasty. Arch Ophthalmol 1989;
107:1384-6.

10) Inoue Y. Corneal triple procedure. Semin Ophthalmol 2001;16:
113-8.

11) Kim MK, Lee JH. Long-term outcome of graft rejection after pene-
trating keratoplasty. J Korean Ophthalmol Soc 1997;38:1553-60.

12) Patel SV, Hodge DO, Bourne WM. Corneal endothelium and post-

operative outcomes 15 years after penetrating keratoplasty. Am J
Ophthalmol 2005;139:311-9.

13) Bourne WM, O'Fallon WM. Endothelial cell loss during penetrat-
ing keratoplasty. Am J Ophthalmol 1978;85:760-6.

14) Kramer SG, Stewart HL. Maintenance of the anterior chamber dur-
ing penetrating keratoplasty. Trans Sect Ophthalmol Am Acad
Ophthalmol Otolaryngol 1976;81:794-805.

15) Kirkness CM, Ling Y, Moshegov C. Penetrating keratoplasty and
raised intraocular pressure. A brief review of the problems and its
management. Ann Acad Med Singapore 1989;18:168-70.

16) Simmons RB, Stern RA, Teekhasaenee C, Kenyon KR. Elevated
intraocular pressure following penetrating keratoplasty. Trans Am
Ophthalmol Soc 1989;87:79-91; discussion 91-3.

17) Seitz B, Langenbucher A, Nguyen NX, et al. Long-term follow-up
of intraocular pressure after penetrating keratoplasty for keratoco-
nus and Fuchs' dystrophy: comparison of mechanical and Excimer
laser trephination. Cornea 2002;21:368-73.

18) Nguyen NX, Langenbucher A, Seitz B, et al. Impact of increased
intraocular pressure on long-term corneal endothelial cell density
after penetrating keratoplasty. Ophthalmologica 2002;216:40-4.

19) Burke S, Sugar J, Farber MD. Comparison of the effects of two vis-
coelastic agents, Healon and Viscoat, on postoperative intraocular
pressure after penetrating keratoplasty. Ophthalmic Surg 1990;21:
821-6.

20) Langenbucher A, Seitz B, Nguyen NX, Naumann GO. Corneal en-
dothelial cell loss after nonmechanical penetrating keratoplasty de-
pends on diagnosis: a regression analysis. Graefes Arch Clin Exp
Ophthalmol 2002;240:387-92.

21) Gil SY, Park CK, Hahn TW. Evaluation of donor corneal endothe-
lium after keratoplasty. J Korean Ophthalmol Soc 2006;47:519-24.

22) Chung SH, Kim HK, Kim MS. Corneal endothelial cell loss after
penetrating keratoplasty in relation to preoperative recipient endo-
thelial cell density. Ophthalmologica 2010;224:194-8.

23) Sud RN, Loomba R. Achievement of surgically soft and safe
eyes--a comparative study. Indian J Ophthalmol 1991;39:12-4.

24) Guindon B, Harvey J, Peacocke A, et al. Factors modifying vitre-
ous pressure in cataract surgery. Can J Ophthalmol 1981;16:73-5.

25) Shimomura Y, Hosotani H, Kiritoshi A, et al. Core vitrectomy pre-
ceding triple corneal procedure in patients at high risk for in-
creased posterior chamber pressure. Jpn J Ophthalmol 1997;41:
251-4.

26) Konomi K, Shimazaki J, Shimmura S, et al. Efficacy of core vi-
trectomy preceding triple corneal procedure. Br J Ophthalmol
2004;88:1023-5.

920 www_ophthalmology.org



=ABSTRACT=

The Effect of Intraocular Lens Insertion Sequence during the Triple
Procedure on Corneal Endothelial Cell Survival

Yun Woong Chung, MD, Yong Soo Byun, MD, Man Soo Kim, MD, PhD

Department of Ophthalmology and Visual Science, Seoul St. Mary's Hospital,
The Catholic University of Korea College of Medicine, Seoul, Korea

Purpose: To evaluate the differences in corneal endothelial cell density in patients undergoing intraocular lens insertion at
2 different sequences during the triple procedure.

Methods: The present retrospective study divided 37 eyes of 37 patients and into 2 groups: trephination, phacoemulsifica-
tion and intraocular insertion, followed by graft suturing (20 eyes, Group I), and trephination, phacoemulsification, graft
suturing leaving 3 mm gap, followed by intraocular lens insertion and suturing of the gap (17 eyes, Group ). Intraocular
pressure, corneal thickness, and endothelial cell density were measured for 3 months postoperatively.

Results: No significant difference in intraocular pressure between the 2 groups (p = 0.14) was observed. However in
Group Il, the mean corneal thickness showed a greater decrease (p = 0.02) during the 3 months following surgery, and the
mean corneal endothelial cell density in this group was higher at 1, 2, and 3 months postoperatively than that of Group | (p
=0.01, 0.02 and 0.04 respectively). There were no significant difference in the rate of endothelial cell loss during the post-
operative period between the 2 groups.

Conclusions: The anterior chamber formation before intraocular lens insertion in the triple procedure is hypothesized to
decrease corneal endothelial cell loss by minimizing mechanical contact with intraocular structures or intraocular lenses
during surgery.

J Korean Ophthalmol Soc 2011;52(8):916-921

Key Words: Anterior chamber formation, Corneal endothelial cell density, Mechanical contact, Triple surgery
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