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Table 1. Demographics of 48 patients underwent penetrating keratoplasty

No. (%)
n = 48
Age (yr) Mean + SD 40.6 £+ 16.10
Range 19-75
Sex Male 25 (52%)
Female 23 (48%)
Underlying disease Infectious keratitis 15 (31%)
Keratoconus 16 (34%)
Bullous keratopathy 17 (35%)
Trephine size of donor <7.5 mm 26 (54%)
>7.5 mm 22 (46%)
Suture methods Interrupted 27 (56%)
Combined 21 (44%)
Suture state at post. op 18 mon Suture removed 27 (56 %)
Suture remained 21 (44%)
Combined suture = interrupted suture + continuous suture.
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Figure 1. Changes in best corrected visual acuity (A), mean keratometric power (B), spherical equivalent (C) after penetrating
keratoplasty. D = diopter. *p < 0.05 compared with other periods, repeated measures ANOVA.
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Figure 2. The changes of higher-order aberrations in the penetrating keratoplasty and control group. RMS = root mean square;
PKP = penetrating keratoplasty. p < 0.01 compared with the control group, paired r-test; 'p < 0.05 compared with other periods,
repeated measures ANOVA.

Table 2. Comparison of total RMS, coma, trefoil and spherical aberration in the male and female groups after penetrating keratoplasty

Higher-order aberrations (pm)

Total RMS Spherical aberration Coma Trefoil
Male
1 mon 1.74 + 0.54 0.68 + 0.31 1.20 + 0.46 0.89 + 0.46
3 mon 1.71 £ 0.51 0.62 + 0.33 1.11 + 0.47 0.88 + 0.48
6 mon 1.61 £ 0.54 0.63 + 0.33 1.20 + 0.52 0.80 + 0.48
12 mon 1.60 + 0.48 0.59 + 0.38 1.14 £ 0.47 0.78 + 0.46
18 mon 1.86 + 0.37 0.74 + 0.40 1.25 £ 0.48 1.00 + 0.42
Female
1 mon 1.57 £ 0.41 0.59 + 0.40 1.00 + 0.40 0.85 + 0.40
3 mon 1.58 + 0.45 0.61 + 0.40 1.02 + 0.42 0.82 + 0.38
6 mon 1.66 + 0.46 0.55 + 0.29 1.00 £ 0.35 0.87 + 0.34
12 mon 1.59 + 0.54 0.60 + 0.36 1.00 £+ 0.42 0.88 +0.33
18 mon 1.74 + 0.43 0.63 + 0.40 1.16 + 0.43 1.00 + 0.44

Values are presented as mean + SD.

RMS = root mean square.

*p > 0.05 between the male and female group, Mann-Whitney U test.

www, ophthalmology.org



1092

Total RMS (um)

Coma (um)

Figure 3. Correlation between age and higher-order aberrations including total RMS, coma, trefoil and spherical aberra-
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Figure 4. Comparison of the higher-order aberrations after penetrating keratoplasty according to the original diseases.
RMS = root mean square. p < 0.05 compared with the keratitis group; 'p < 0.05 compared with the bullous keratop-

2.5+

R

254

*

B

T

1 3
Times after PKP (mon)

6 12

t t

1Nl

1 3 6 12

Times after PKP (mon)

25+

Spherical aberration (um)

1.54

Trefoil (um)

0.5

O Keratitis
O Bullous keratopathy
B Keratoconus

* * * *

T T T

g L]

3 6 12 18
Times after PKP (mon)
T T T
’_‘ T
3 6 12 18
Times after PKP (mon)

athy group, Kruskall-Wallis test followed by Mann-Whitney U test with Bonfferoni correction.

v.ophthalmology.org



- 4olM o : JE20

& HolA YstrhFig. 3). o) mek RRAIAS o &
S 18R] F 7 o]l bt mjgeate] WBloRay Wl 7t

A7) 39223} Zhol| 9-0]3h xjo|i= %i&’iE}(Tabe 2).

AE 7ol A4S A3

4%, Bzl 2oldel 3 MRAE &
T 149, 3L, 6719, 12709, 187197 22k 1.78 +
0.47 um, 1.83 + 0.41 um, 1.91 + 0.46 um, 1.82 + 0.42

um, 2.06 + 0.40 ume.2 zukelo] ofgt zhulietolAe]
1.65 £ 0.54 um (p=0.35), 1.60 £ 0.37 um (p=0.2),
1.50 + 0.38 um (p=0.01), 1.44 £+ 0.42 um (p=0.04),
1.66 £ 0.33 pm (p=0.03)2} FxZZFarg =04 2] 1.57

*
0.47 ym (p=0.22), 1.53 £ 0.61 um (p<0.01), 1.52

+ o

0.56 um (p=0.03), 1.49 + 0.5
0.39 um (p<0.01)e] BluatRE of =
Rzezkeal, FRsa) oA & § fdzurel 7
B HIArkFig. 4).

sojztare] A7lo] mE FF Al F i 1]
H#i} st Abol= flglaz(Table 3), &3HdH
7o) #po] Et Glglck(Table 4). %;}*}7}
17% w3}, B AAEA] o=
| Zhat mgigtol] RoiF AolE wolA)
= 5 1HEA, BRAkE AR woflAe] &
Fupgea), Nl 2ZFExR= 1.88 + 0.42 um, 1.30 £ 0.46 pm,
L15 4 0.34 umO 2 S9PAR7} R3] AAEA] of2 ol
A19] 1.69 + 0.40 um (p=0.04), 1.09 £ 0.43 um (p=0.01),

(p=0.04), 1.63 *

¥gkon], suls,
oA e

7 um
f

o

:12

A

SRS

2L

+

> e ok rlm
N
N
N

Table 3. Comparison of total RMS, coma, trefoil and spherical aberration after penetrating keratoplasty according to donor trephine size

Higher-order aberrations (pum)

Total RMS Spherical aberration Coma Trefoil
Donor trephine size <7.5 mm
1 mon 1.62 + 0.56 0.63 +0.34 1.12 £ 0.43 0.83 +£0.42
3 mon 1.56 + 0.49 0.64 +£0.29 1.12 £ 0.40 0.77 £ 0.30
6 mon 1.69 + 0.54 0.61 +£0.29 1.04 + 0.44 0.76 + 0.32
12 mon 1.60 + 0.54 0.57 £ 0.32 1.07 £ 0.50 0.83 + 0.40
18 mon 1.88 + 0.42 0.76 + 0.42 1.18 +£0.39 0.94 +0.37
Donor trephine size >7.5 mm
1 mon 1.72 + 0.39 0.65 + 0.38 1.10 +£ 0.45 0.91 + 0.45
3 mon 1.74 £ 0.47 0.58 + 0.44 1.01 + 0.49 0.95 + 0.54
6 mon 1.57 + 0.44 0.58 +0.34 1.15 £ 0.48 0.92 +0.50
12 mon 1.60 + 0.46 0.61 + 0.42 1.07 £ 0.40 0.84 + 0.41
18 mon 1.70 + 0.35 0.61 + 0.37 1.24 + 0.52 1.10 + 0.49

Values are presented as mean + SD.
RMS = root mean square.

*p > (.05 between the donor trephine size <7.5 mm and donor trephine size >7.5 mm group, Mann-Whitney U test.

Table 4. Comparison of total RMS, coma, trefoil and spherical aberration for eyes after penetrating keratoplasty in combined suture

group and interrupted suture group

Higher-order aberrations (pm)

Total RMS Spherical aberration Coma Trefoil
Interrupted suture
1 mon 1.69 + 0.48 0.67 + 0.40 1.10 + 0.51 0.82 + 0.41
3 mon 1.70 £ 0.35 0.61 + 0.37 1.10 + 0.48 0.84 + 0.35
6 mon 1.70 £+ 0.54 0.61 + 0.31 1.11 £ 0.55 0.85 + 0.44
12 mon 1.61 + 0.50 0.58 + 0.38 1.15 £ 0.54 0.81 + 0.41
18 mon 1.86 + 0.43 0.72 + 0.45 1.21 £ 0.50 1.04 £+ 0.49
Combined suture
1 mon 1.63 £+ 0.50 0.59 + 0.29 1.11 £ 0.33 0.92 + 0.46
3 mon 1.58 + 0.61 0.61 + 0.35 1.00 + 0.41 0.87 £+ 0.52
6 mon 1.55 + 0.44 0.57 £ 0.31 1.10 + 0.31 0.82 + 0.40
12 mon 1.58 + 0.51 0.51 + 0.36 0.97 + 0.28 0.86 + 0.40
18 mon 1.73 £ 0.35 0.66 + 0.34 1.21 +0.39 0.94 + 0.33

Values are presented as mean + SD.
RMS = root mean square.

*p > 0.05 between the interrupted suture and combined suture group, Mann-Whitney U test.
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Figure 5. Comparison of the higher-order aberrations after penetrating keratoplasty according to the suture state at post-
operative 18 months. RMS = root mean square. p < 0.05 campared with the group that suture remained, Mann-

Whitney U test.
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=ABSTRACT=

Changes in Higher-Order Aberrations after Penetrating Keratoplasty
Mi Sun Sung, MD, Han Jin Oh, MD, Kyung Chul Yoon, MD, PhD
Department of Ophthalmology, Chonnam National University Hospital, Chonnam National University Medical School, Gwangju, Korea

Purpose: To evaluate the changes in corneal higher-order aberrations (HOAs) after penetrating keratoplasty (PKP) and to
investigate the factors affecting the changes in corneal HOAs.

Methods: Forty-eight eyes of 48 patients with three different underlying diseases who underwent PKP were retrospectively
reviewed. The changes in corneal higher-order aberrations (total root mean square (RMS), coma, trefoil, and spherical
aberration) were evaluated with Pentacam (Oculus Inc., Dutenhofen, Germany) at 1, 3, 6, 12, and 18 months postoperatively.
Sex, age, underlying disease, suturing method, trephine size of donor, and suture state were analyzed as factors affecting
the HOAs changes.

Results: Total RMS values in the PKP eyes were 1.67 + 0.49 um at 1 month, 1.63 + 0.49 um at 3 months, 1.64 £ 0.51 pm
at 6 months, 1.61 + 0.50 um at 12 months, and 1.79 + 0.40 um at 18 months after surgery (p < 0.01). The values were high-
er compared with those in the control eyes. Sex, donor trephine size and suture method did not correlate with the HOAs
changes. The HOAs in the keratoconus group were higher than those in the corneal opacity group or bullous keratopathy
group. At 18 months, HOAs in the suture removed group were higher than those in the suture-remaining group.
Conclusions: Corneal HOAs after PKP were persistently higher than those in the control eyes. The HOAs were higher in
patients with keratoconus and in the suture-removed group.

J Korean Ophthalmol Soc 2012;53(8):1088-1098

Key Words: Higher-order aberration, Penetrating keratoplasty
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