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Figure 1. Eye Bank Kerato Analyzer, Konan Medical Inc.,
Hyogo, Japan.
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Table 1. Endothelial cell density change before and after pene-
trating keratoplasty

Endothelial cell
density (cells/mm®)

At preservation

Before keratoplasty

Preoperative cell loss count

After keratoplasty 1 week-1 month

After keratoplasty 6 months

Postoperative cell loss count (for 6 months)
Postoperative cell loss count (total)

2828.00 + 257.77
2569.06 + 269.50
258.94 + 128.58
2586.22 + 508.85
2230.78 + 469.13
355.44 + 371.83
597.22 + 416.08

Value are presented as mean + SD.
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Figure 2. Correlation between prePPKPACD and postPPKPA
CD (r = 0.431, p = 0.074). prePPKPACD = decrease in endo-
thelial density before penetrating keratoplasty; postPPKPACD
= decrease in endothelial density after penetrating keratoplasty.

H54H M6z-

Wa M| e Alojolli= k] AHaAE oy o=
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Fig. 3).
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Figure 3. Correlation between prePPKP ACD and total PPKP

ACD (r = 0.519, p = 0.027). prePPKPACD = decrease in

endothelial density before penetrating keratoplasty; total PPKP

ACD = decrease in endothelial density since preservation.

Table 2. Comparison of endothelial cell density-related factors according to preoperative cell loss count

Group 1 Group 2' p-value

Donor age (years) 58.00 + 13.32 51.22 + 19.37 0.400
Donor cell count (cells/mm?) 2769.44 + 184.19 2886.56 + 315.53 0.351
Death to preserve time (hours) 11.21 + 8.34 9.03 + 7.02 0.559
Preservation time (hours) 178.13 + 41.50 182.97 + 42.94 0.811
Death to graft time (hours) 189.33 + 42.33 192.00 + 43.27 0.897
Postoperative cell loss (cells/mm®) 173.00 + 257.18 537.89 + 390.89 0.033*
Value are presented as mean + SD.
*Preoperative cell loss count <250; fPreoperative cell loss count >250 (cells/mm’); iStatistically significant (p-value < 0.05).
Table 3. Comparison of endothelial cell density-related factors according to range of preoperative cell loss count

Group I Group i’ Group Inr p-value
Donor age (years) 49.50 + 15.93 57.25 + 18.45 54.50 + 16.28 0.768
Donor cell count (cells/mm®) 2889.00 + 228.78 2765.88 + 221.74 2870.17 + 338.21 0.681
Death to preserve time (hours) 11.81 + 10.94 7.43 + 7.01 12.58 + 5.73 0.423
Preservation time (hours) 204.19 + 33.90 172.57 4+ 43.51 175.43 + 42.51 0.449
Death to graft time (hours) 216.00 + 39.19 180.00 + 40.57 188.00 + 44.04 0.384
Postoperative cell loss (cells/mmz) 71.00 4+ 264.03 309.38 + 241.37 606.50 + 450.54 0.065

Value are presented as mean + SD.

*Preoperative cell loss count <150; +Preoperative cell loss count >150, <350; IPreoperaltive cell loss count >350 (cells/mm?).

864 www_ophthalmology.org



-0|= 9 : Zfgtol~

cells/mm” o]4F¢l 3} wlHkel O Uiro] o]4] & 14134
AEZSs ATk vlws)] 2 A3} 250 cells/mm” o]4Fel

of mukel wtofl wlsf Fawko] o5t & Aoz UrEP;I
11(537.89 + 390.89 vs 173.00 + 257.18 cells/mm’,
p=0.033) F & Zbell 7|52 A, AFYHEE HEN B
HIHA] 7.5‘_%1 A7t H—"é(ﬁ By AIZE, ARG o] 47k 9]
£ HolA] YtrH(Table 2).

4= ZHaerol A2 150 cells/mm” vl

ak 1 ns/mm2 ow 350 cells/mm” =gk, 350 cells/mm’
)% 94 Al o2 o] Blasl] & Aol A o] 4 A ]
Az fawko] B #deS o)A 3 WA sk
AJA] Eo}L BHolEk 4= 9191 3(71.00 + 264.03 cells/mm’
vs 309.38 + 241.37 cells/mm’ vs 606.50 + 450.54 cells/mmz,
p=0.065) o]&jol] 7|FAFe] AT, APGRE HEN Hyprt

A A- AZE, HEH Bk A7 *P%H:'—El oA 7kA o] ARk
& Al 2 7ol Fof3t ol & HolA] Agkrk(Table 3).

LA

Zhato] 2] ol 7hA] YUolo s HhAig) Zhak el w o
AEo] AstE oA EetE Zuke A Asta £y 2
uhE g o]Alete] AES BBt she AleR Zhuke)
BT Pz, Fojzur Baub o] Wi FAE 5247
A, HAAA AME 502 Zuto|Ae thE Ay B 2
Z19] o]]of| H]a) & AFES Hola ek’ & A Yol
Azl w2 YELS By Y37y F2w Aty 7t
uto] g oFo] SEAZhaFE 2o H]el Aoz 9423t
HELS Bol1, " 5% T YN E e Y5zt
o] ok Astof wla] fojebA worrta ®uE ek
B Ao ZhabAs YaHE a8 4 A
3l7] 18 th2 Aske] Hla] WELo] T3 Zubu)AE
2ol QS L o2 UelSo] vjma Z uiAE 93
Zhat 3l S gte s gt

Sjgolziatel] njaj) fzoizure] Eeigh o] P
Zhuto] 4] 7 HzEolo]| HE A|7ko] A Sutol] ik A
ot} 4291F0] 7tk Optisol-GS® o] A= glLd], o=

2.5% chondroitin sulfate, 1% dextran, antioxidant, amino
acid, gentamicin sulfate =o] Z3tE HEolo g Jutz o
2 AN AmoA 14U7HR] bASHA ZdE Hakel 4= 9
kit ek 2@t Optisol -GS ol HErEo| gl &
o= Zhub i AL AlEAE ] ofalo] AR 24
t}. Means et al'’& Optisol—GS®0ﬂ ZHakS {2
AupgEE 6UIAE Hadte] 24 2

A ARE 7 o] RE = 30% o), 11Y

Oi

Hob

oj4fe] Zrupm A e] Eafo] WAy, Zhahju A E
21712 v wA 2§ = 3520] Aubd 0%4 Zt

:|

E3L S0l Fojzbake AbH | n|AESHE HAR} o]Fo]
2| 2] oFe AbEjE Optisol—GSPo] Hytw|o] WAAlg 2 =
e g2 oubew glom BAA R 222 A7ix] ulAd
2812 AAE AR T o] AFE T Qo] Zuya
ojzbatol| n|af HENo] HyEL X7to] Zojx W Wl
HFH L] ol &St

re
re
—LI
=2
>
Ji
_|EI
E
o,
T
)
=2
> N

ks ‘EM%MI:&TA Jﬂ% 7“%% 258.94 + 128.58
cells/mm’0] Q3L 9.20%2] 7HA&-S Hach Hu et
Efoloto 2 =] Zhukg o] 83t 63712] HFzluto] 4o
A wlstol A Etolgko 2 w2p ? Zrahy A o] 4l
I 590 + 247 cells/mm’e] 7HAS Rty B3} vl
A UgrEo] Optisol -GS0 BitE|o] 2 45
e et A Tk 3 Bk
Zhato| A + Fof|A] 171 Atolof] ZA3E Ztahj]
AlZpet o 3 671970 SAe WA Ea=e] it 7+
28R 355.44 + 371.85 cells/mm*0] 2} 13.06%2] 7H4
Holch dubx oz Zhfo|aag & oA 240 7t
e FEzrlde e g3 WM E &40 8, 1
o] o] A& == WM 242 Has AGEQd A2 &
Ao} A|zo] A2 o] AjuA]o] oJat Aoeta st
Bourne“t AZZkaro] 414 - oF 10Wzte] AA A2l=el
oz w o] Zrag et wEA(0.6%/d), o 50%7}

A ZJ@‘&E}L Hastgleh Zh) o] $ WAL s

>

d

o

sl olomA] S TpgolAe] BaHel 4, Fol
A2} s0i7je] bl xjole] Y] Mzo] o], Am] w5,

U
)
1
75 vhe, v WY Hbg, s Sl L Eal Qlok

www_ophthalmology.org 865



- Cfstotmtsts| x| 2013

ool AFE BUE zZiubo|d] Ao YHANE 74k
o|4] $RE 67§L7ER Q] Wu A2 FHagF Alo]o] At
AE FPEHY G FHHAE BoH o= $AHCR
9018%] Fka(r=0.431, p=0.074) HEON HIIA|HE]
o]4] & 670 d7HA| 9] AA| WA Hadfits sAXC R
£ 015} oFo] A A E Hol= Aoz UehdtHr=0.519,
p=0.027). Ztato]A] Ao 141”4*11:&7} Hashes ol B
5 BN B AREH o4 w717 Eekel A
A HoAZ o ws 7i°?u AT = Jot 7+
o|4] A WulNZ Fraggyl o] A%t o] oA A
o] Al dsliM = e F WA Fae]
= o2 AR Lgdol & Ao Kol £ A
s ZAom gL ofA 7] = E ejoflA A
it Folli= oleh ol o4 Hat o) YulA|az Ak
O] ZtAlel Hial gt 8ol iick o Culberston
al7} Musch et al”& % o] Zhuhyju|A|z4=9] Zha
A 7152 WulA| 2o AatA7E lekar

21

L
%
g%

A
O

o
(o]

l

oN ofh ot IH

Aok 2 o

@
=

N
—

)

o] 9191, Langenbucher et al''¥} Bourne et al
o] A7 Alzko] A AB4E Y] Haze] 7hd
131 v} Qlct. vhH o) Bohringer et al”e #
7ER O A7t} Foixpo] Aol WulAZo 2
oleka Fgshect.
Zupfai e el o4 F AT
Hawrel vAs S £t AAS] dokr] ffsf o] 4
A YuH|E2s B Zagkol 250 cells/mm’S 7|&20®
F Fo ol o) £ USRS gAY dlad &
A} 250 cells/mm” o]AFe] o] ulykel ol ulal| 7Hiek
o] §ol5lA & A= Yehgti(Table 2). T3l o] &
Zrahj ) A 2 7haTFe] AEE 150 cells/mm’ 19k, 150
cells/mm’ ©]4} 350 cells/mm’ w7k, 350 cells/mm” o] 4}
O] Al o2 o] vlas| B Avto A= o]4] H YTlA|
Eg gasgo] Be PUSE ol4] F USHES Pa
A] =oldL ols) 4= 9JitH(Table 3). o= Z
FEI7E HEdo| BtEl = 7|7t Fet WajAl 27}
ol Wl &7t sk Sl o]4] ofF of4
FHal A7 BESh= Hloll= Oé]b—o}:’é‘ e Aew
th 7120 WESA oA
Fe A= aQlew dHA ‘ilL 715Ae] AF, e
el T, AR BEG B A A7 A
B o] A7MA] O] AIZEE Al o 7ol 8] 3t Zfo] & HolA]
EA7] wizel o529 ool wiA=E ATk = 4 Q)
ghA] olFojziuks o] 8slo] zZbubo] A4S A|3YE
o 4] 0] Wul =S 40] Ao whe} o]4] 3 7}
2o BES 53 4 ek ojn) gl Aukeka A

2,
Ty
4z
o

Ez

— U
il
WL

Téi :{rg: mig Mo
o
oo
F> HHN'

~
=ore
Ry

L

o]

I oof o 12 g o 12

oy
=

H54H M6z-

T

N
S

t}.

Shimazaki et al**& 2004¢ QR0 Fyjztala} 2]zt
SR o] g3 A% zture]4)o] ATHE HlIE AoIA 4]
Zhulpo] Azburo] Hla| A a7t Ad AL

7

o & 43 ED YT LA 2]
1

_I

=
o]2lo] 27| A

ot
=h
=
o
o
o
i)
fo
L=

-~

i =
o
> ok

01'"10"_1_%

N B

T EE g

2f:j£

2

P

5 b0

>*_Eo%’_l\‘
(o3

lo

T
N
>~
20

e o
o

N o T
o 12
rJ
>
N

o 2 Ix

N orl
Ol [ o 2

g
o v
2 X
>,
By

32 Jﬁ 2o
o H & 9
o
Rl
[
o
=
©
1
4

9 ;::l: flo Am
- x
R
; u
-r-‘ Jl)"
1;?’ o
=33
AN
o
N
N

o|7}

tlo
N
e
o,
o

ot Mo %0
o

i

HHJW:E* S
Pes A, w4 ol
671 ol Asker Hat A
A A= e

Aol w2y 429 g o] ztuke] Fol
7}a) mwlif, ] A
ek ope} o]4] Aol sz
R LR ERS SN L
2ha] 59l goiZtare ol g3tof
l%o:]?_]—\:ll—_,] Ex

2
O o

_|\1
EJ

d
o By
e

rSL' o 32
o o
> 3R

O

rlr

o

™
= o =
N
i

)

co

ﬂ-llo rq.

2
=
ox.
2
©

o 2 o
N

o

o fl

] %

4

F_L'L_
N
rkN o

NEL
o o

>
S
X

B oo b2 d
T
o
L1~

o,
>
Hel
E]\l
B ou

>
o
_I
N i
-
=) j?f
) oy
LS ) l—>
o £ oy i o off

__Héﬂ‘_lol,_.
4 £

>
Ogg
e
O:
N
-
)3
ot

2 <
=)
x

=2
o
o |
¥
lfit i
4o
s
rir
2 _I
Ay
B A
Y
il
I~ m{o
fd
)
ol
el
0

)
N
B
1o
o,
N
n%o
filo
HH—' '101' <l

REFERENCES

1) Kim TK, Byun YS, Kim MS. Analysis of factors affecting corneal
endothelial cell loss after penetrating keratoplasty. Korean J
Ophthalmol 2011;52:807-15.

2) Cho EY, Kim MS. Penetrating keratoplasty before and after estab-
lishment of Korean network for organ sharing. Korean J Ophthalmol
2006;47:525-30.

3) Park SH, Kim JH, Joo CK. The clinical evaluations of the penetrat-
ing keratoplasty with imported donor corneas. Korean J Ophthalmol
2005;46:28-34.

4) Kong SJ, Cho K, Kim MS. Analysis of factors affecting the endo-
thelial cell density in imported donor corneas. Korean J Ophthalmol
2012;53:20-6.

5) Williams KA, Roder D, Esterman A, et al. Factors predictive of
corneal graft survival. Report from the Australian Corneal Graft

866 www_ophthalmology.org



- 0= 2 : Z{eto|A

Registry. Ophthalmology 1992;99:403-14.

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

7) HaDW, Kim CK, Lee SE, et al. Penetrating keratoplasty results in
275 cases. J Korean Ophthalmol Soc 2001;42:20-9.

8) Boruchoffe SA, Jensen AD, Dohlman CH. Comparison of suturing
technique in keratoplasty for keratoconus. Ann Ophthalmol 1975;
7:433-6.

9) Buxton JN, Apisson JG, Hoefle FB. Corticosteroids in 100
keratoplasties. Am J Ophthalmol 1969;67:46-51.

10) Lee HS, Kim MS. Influential factors on the survival of endothelial
cells after penetrating keratoplasty. Eur J Ophthalmol 2009;19:
930-5.

11) 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.

12) Kim SH, Ahn BC, Chung YT. Endothelial cell changes after pene-
trating keratoplasty. J Korean Ophthalmol Soc 2000;41:1124-31.

13) Means TL, Geroski DH, L Hernault N, et al. The corneal epi-
thelium after optisol-GS storage. Cornea 1996;15:599-605.

14) Means TL, Geroski DH, Hardley A, et al. Viability of human cor-
neal endothelium following optisol-GS storage. Arch Ophthalmol
1995;113:805-9.

15) Wang 1J, Hu FR. Effect of shaking of corneal endothelial preservation.

S UIOMZE ZAZ-

Curr Eye Res 1997;16:1111-8.

16) Na YS, Woo SW, Kang JH, Joo MJ. Microbiologic study of im-
ported donor corneas and preserved solutions. Korean J Ophthalmol
2005;46:1974-7.

17) Hu FR, Tsai AC, Wang 1J, Chang SW. Outcomes of penetrating
keratoplasty with imported donor corneas. Cornea 1999;18:182-7.

18) Culberston WW, Abbott RL, Forster RK. Endothelial cell loss in
penetrating keratoplasty. Ophthalmol 1982;89:600-4.

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

20) Obata H, Ishida K, Murao M, et al. Corneal endothelial cell damage
in penetrating keratoplasty. Jpn J Ophthalmol 1991;35:411-6.

21) Bourne WM. Penetrating keratoplasty with fresh and cryopreserved
corneas. Donor endothelial cell survival in primates. Arch Ophthalmol
1978;96:1073-4.

22) Musch DC, Meyer RF, Sugar A. Predictive factors for endothelial
cell loss after penetrating keratoplasty. Arch Ophthalmol 1993;
111:80-3.

23) Bohringer D, Reinhard T, Spelsberg H, Sundmacher R. Influencing
factors on chronic endothelial cell loss characterised in a homoge-
neous group of patients. Br J Ophthalmol 2002;86:35-8.

24) Shimazaki J, Shinozaki N, Shimmura S, et al. Efficacy and safety
of international donor sharing: a single-center, case-controlled
study on corneal transplantation. Transplantation 2004;78:216-20.

ophthalmology.org 867



- Cfsterntets|x| 20134 X 54 M X 6 S -

=ABSTRACT=

Influence of Endothelial Cell Loss During Preservation
on Graft Survival in Imported Donor Cornea

Kook Lee, MD, Kyu Yeon Hwang, MD, Man Soo Kim, MD

Department of Ophthalmology and Visual Science, The Catholic University of Korea College of Medicine, Seoul, Korea

Purpose: To investigate the influence of preoperative endothelial cell loss on the outcome of keratoplasty for keratoconus
in imported donor corneas.

Methods: Eighteen imported corneas used in keratoplasty for keratoconus patients were evaluated. Corneal endothelial
cell density at the moment of preservation was obtained from the medical records and was measured immediately before
the keratoplasty. Correlation of the endothelial cell loss count before and after keratoplasty was analyzed and post-
operative endothelial cell loss count according to the range of preoperative endothelial cell loss was evaluated.

Results: Mean endothelial cell loss before and after keratoplasty was 258.94 + 128.58 cells/mm? and 355.44 + 371.83
cells/mm?, respectively. There was a positive correlation between preoperative and postoperative endothelial cell loss
count (r =0.431, p = 0.074). The results showed statistically significant higher endothelial cell loss count after keratoplasty
in the range above 250 cells/mm? rather than below 250 cells/mm? of preoperative endothelial cell loss count (p = 0.033).
Conclusions: The preoperative decrease in endothelial cell density affected the endothelial cell loss after keratoplasty for
keratoconus in imported donor corneas.
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