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Comparative Analysis of Clinical Outcome in Penetrating Keratoplasty Using
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Purpose: To compare the survival of corneal grafts and the changes in endothelial cell density in penetrating keratoplasty using
domestic or imported corneas.

Methods: Medical records of 236 eyes of 211 patients who underwent penetrating keratoplasty from November 2004 to August
2011 in Seoul National University Hospital and were followedup at least 1 year were retrospectively reviewed. After excluding the
patients who received the combined surgeries with other surgeries except cataract surgery, the eyes were divided into 2 groups
depending on the origin of donor tissue resulting in a domestic cornea group (108 eyes) and an imported cornea group (128
eyes). Recipient demographics, preoperative diagnosis, donor age, death-to-preservation time, death-to-operation time and pre-and
postoperative visual acuities were compared between the 2 groups. Kaplan-Meier survival and changes in endothelial cell den-
sity were analyzed at 3, 6 and 12 months and then every year.

Results: The most common preoperative diagnoses were regraft and corneal opacity in the domestic and imported cornea
groups, respectively, without statistical difference. Death-to-preservation time was 8.9 hours and 8.0 hours in the domestic and
imported cornea groups, respectively, without statistical difference. However, death-to-operation time was longer in the imported
cornea group (4.98 days) than in the domestic cornea group (2.18 days). There were no differences in pre- and postoperative
visual acuities, decrease in annual changes in endothelial densities and survival up to 3 years between the 2 groups. In addition,
the survival and decreased annual changes in endothelial densities were not different from each other in penetrating kerato-
plasty combined with cataract surgery or in penetrating keratoplasty for a corneal edema.

Conclusions: Our study results suggest that clinical outcomes of the penetrating keratoplasty using imported corneas are com-
parable in efficacy when compared with the clinical outcomes using domestic corneas.
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Table 1. Demographics of the patients of penetrating keratoplasty using domestic or imported cornea

Domestic cornea Imported cornea

No. of eyes (patients) 108 (104) 128 (122)
Mean age (years, range) 55.7 (17-87) 53.4 (11-84)
Sex (M:F) 55:53 78:50
Laterality (R:L) 57:51 58:70
Prior glaucoma surgery (no. of eyes, %) 15 (13.9) 15 (11.7)
Preoperative lens status (no. of eyes, %)

Phakic 56 (51.8) 82 (64.1)

Pseudophakic 38 (35.2) 36 (28.1)

Aphakic 14 (13.0) 10 (7.8)
Postoperative lens status (no. of eyes, %)

Phakic 29 (26.9) 34 (26.6)

Pseudophakic 66 (61.1) 81 (63.3)

Aphakic 13 (12.0) 13 (10.1)

No statistical significance at all variables.
R = right eye; L = left eye.

673



K
X
N
N
=
1=}

b
A
=
ok
2
Eh)
= o
Hd
=)
ol
i)
ot
2
-
N
SUI
10 o

RO
o 5
z
o O
fas} O;':
~
12 mx

[‘I-olt ro
i =
& o
O
(r =9
w2
o 2>
T
x T
oL
]
g
2
oo
e
>
=)
Y
-z
=
oo

¥ ool o

2 9

Zhufol] 3g0] A7lEA ki) LR
o, 3709 o] mel oy Az Fol iz
Wz A G olalsict. 715w vholo] Az
288 Al o] ol4re] A7)
Ayt de vpeh el At
3 ol4mo] AN olAlet Wite Ao

7} et WA Al 7 2 AEES
o YalAlEe] W sk 4w alAlE Hl7Noncon
ROBO CA, Konan medical Inc., Hyogo, Japan). 2= =73}
RAL, Zratol 4] & 37 AIHFE 2k oA 671, 197t

o 32

r o
we o 1o O rlo &

_1

> oo
rnujo < j
o
i
X,
filo
()
flo
-

N > O ox O @ ox [o ff
o 2
k]

i1t
£

oX
30 o oz

e
[}
e
o

A Wmsk, 13 ool 149 Tel2 nmstsic

= 7+= SPSS Statistics version 17.0 (SPSS Inc., Chicago,
IL, USA)S ©]835}4] independent #test, chi-square test,
Kaplan-Meier survival analysis 2! log rank test 5= A|3§3}

k.

4 af
& A g e BASIGS ), el
A= Aol Alo] 71 Bt theo.s Zup Ee, Zhua
Waolglon], segoiztartel i ZurEsto] 7%
WL theo® o4, ZuisEyEolglrh. Hako)
Hi L

of zhuhzo] 55.540] Bl $-oJahA] HAI(p<0.05, in-

Table 2. Preoperative diagnosis in the patients of penetrating keratoplasty using domestic or imported cornea

Preoperative diagnosis Domestic cornea (no. of eyes, %) Imported cornea (no. of eyes, %)
Regrafts 29 (26.9) 26 (20.3)

Corneal opacity/scar 25 (23.1) 35 (27.3)
Pseudophakic bullous keratopathy 23 (21.3) 25 (19.5)
Keratoconus 7 (6.5) 7(5.5)

Herpes simplex keratitis 6(5.6) 17 (13.3)

Others 18 (16.7) 18 (14.1)

Total 108 128

No statistical significance at all items.

Table 3. Characteristics of the donor cornea

Domestic cornea Imported cornea
Donor age (years, range)* 46.8 + 14.9 (13-74) 55.5 + 11.1 (12-71)
Death to preservation time (hours) 89 +7.7 8.0 +3.9
Death to transplant time (hours)* 52.3 + 24.0 (mean 2.18 days) 119.6 + 17.6 (mean 4.98 days)
Optisol-GS® (no. of eyes, %) 108 (100) 128 (100)
Moist chamber (no. of eyes, %) 0 (0) 0 (0)

Values are presented as mean + SD unless otherwise indicated.
*p < 0.05 by independent #-test.

Table 4. Clinical outcome of penetrating keratoplasty using domestic or imported cornea

Domestic cornea Imported cornea
Preoperative BCVA (log MAR) 1.67 +£0.33 1.67 + 0.38
Postoperative BCVA (log MAR) 0.70 + 0.55 0.67 + 0.55
Graft failures (no. of eyes, %)
Graft rejection 25 (23.1) 29 (22.7)
Late endothelial failure 10 (9.3) 32.3)
F/U periods (months) 33.71 + 18.54 42.30 + 23.83

Values are presented as mean + SD unless otherwise indicated.
BCVA = best corrected visual acuity; F/U = follow-up.
*p < 0.05 by independent #-test.
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Table 5. The percentages of combined cataract surgery in penetrating keratoplasty using domestic or imported cornea

Surgeries Domestic cornea (no. of eyes, %) Imported cornea (no. of eyes, %)
PKP without combined cataract surgery 71 (65.7) 67 (52.4)

PKP with combined cataract surgery 27 (25) 47 (36.7)

PKP with stepwise cataract surgery 10 (9.3) 14 (10.9)

Total 108 128

No statistical differences between the groups by chi-square test.
PKP = penetrating keratoplasty.
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Figure 1. Kaplan-Meier survival in penetrating keratoplasty
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Figure 2. Kaplan-Meier survival in penetrating keratoplasty
combined with cataract surgery using domestic cornea (black)
or imported cornea(gray).
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Figure 3. Annual changes of endothelial cell density in total cases of penetrating keratoplasty (A) and in penetrating keratoplasty
combined with cataract surgery (B) using domestic cornea (black) or imported cornea (gray). There is no statistical difference be-

tween those in all periods. ECD =endothelial cell density.
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Figure 4. Kaplan-Meier survival table (A) and annual endothelial cell changes (B) in penetrating keratoplasty for a bullous keratop-
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Supplementary Figure 2. Annual report of the keratoplasty us-
ing domestic or imported cornea in department of Ophthalmology
in Seoul National University Hospital from 2003 to 2011.
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Supplementary Figure 3. Kaplan-Meier survival table (A) and annual endothelial cell changes (B) in penetrating keratoplasty per-
formed by one experienced surgeon (K.M.K) using domestic cornea (black) or imported cornea (gray). There is no statistical differ-
ence between those in all periods. ECD = endothelial cell density.
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