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CHatzt g DH-‘FrOE* E2f ufel(manual trephme)o 0|28t A
[Mes 22 132H13F)0f el Rt FAIZ, A l
Aot WEX0|ME 0|2t MRHESZAY0AEZUAM U HAIH(ogMAR)2 £5 = 2,
+ 015 018 £ 0.14%2H, Y E2mtRl(manual trephine)g ALESH ZUM= 22 055 + 0.41, 045 028 0.35 £ 022
(0=0.056, p=0.025, p=0313)2 SHEIUC} XSZTELALN B 24ottA = HEXYH 0| A 2, 4, 67420l 22t 535 + 157,
424 + 197 3.65 £ 1.31, i x EOfQl AL 8,32 £ 275, 6.80 £ 250, 454 + 125 (p=0.031, p=0.041, p=0.370)2 ZH=N
ot

1.25
Ch == 6HEmM & 2ol AN 7ﬁ'j—.LHfLWIE = 5 T0lM |olpt X0|E HO[X| ULt
ZE: ““EXE\OIHE 0|83t o E% farolMle2 71&9 tiRY E2jmols 0/8et MEES200/AMs sl 2 & X7
A= 3E0-0| a1, HAJS] SLUZ0| o Mo 0|8 MY + U= s=wyolat sHAlch
(CHEHOLT}EHE| K| 2014;55(1):66—72)

S 2ol A1 ZHre] oF3Ql Zhupity], mieay B 2= (Z—square) 52| theFgt A meFo] Zhdkg st
SRl RS AlASHL, Fofete] Ao ® dAAT= v A7z AESHA A 4= slen Aol k=
Wi o2 A7kt Zin ) S 7hRl ZhakEEr shxtol| A A3 Aol ek EZE ol2|et Rt Y] Y sl
Zhapo| Ao Aok e o R AAE U o] 4 of Ztuho] HEWS SV EN 7] SAE AlA E
WY AR ol AF A4S ZHafu] & HESto] o] A1 WA o] iR whE AgsEe Grsts Zyo] ok’
FRES] WAy oA AT E a7z Aolth vhd o ofof] AAEL & koA o3t HEZRYO|AE o]&=t
HorL 7|eAHog offal, ¢xp7| glAudto] =25 o AHE g =71aro) A< (IntraLase femtosecond laser—enabled
7R AL JAXRoZ dals] Uy H $aAl7to] deep anterior lamellar keratoplasty; IE-DALK, HIEx4|
2ol 4 gick Aol AP AW & F UYAAE vl Edjuiel

2 5= FE xg o] A (Femtosecond laser)= Nd:-YAG (manual trephine, Barron vacuum trephine)& ©]83} 4]
oA e} vzl 2dule] ZFF7|(ultra—short pulse HxZ7iato]4lg(Manual DALK; M—DALK, mj#4H)<
duration) & 7HA31 9lo] © 2 FATHshock wave)oh  A|aE SE0) QBT YISO FHA 1B B
7S WAL o)A Aol AE Zute] Yok Aol o] w]w HAskA Bkl
ceet o) ek MY FRsele] dees 2Ajalol
S “':}1%“]3 4%@7}13 TEA ek 2 f"f‘—’i A71E CHARD} BheH
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Fo 3301(339) = Ry Ef el o]%-
ESZHarol Algg BRE 209H(20%) Eis WEZE
o]#|(Intralase FS laser, IntralLase. Corp, USA)E o]&
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uREE o (209D A HA7} 168E, FF0p
27} 42k, WE R o) AT HE 13e REo|A AL
7 Ak,

S L R B PR G ERS e

3] Anwar and Teichmann7} #|¢F8} “big bubble technique® &

o] &3sto] Ffjzlo] ZmHlE](maximal depth lamellar dis—
section) HHHL AL835}SITh

Fojztuz 4047%94 ZH]—E— el )

olzyakg Zhat %ﬂl«l 2/3 7‘°li ﬂ FaNet ¥ 30 guage
FARS 2HE e st 715 F=8lA] big—bubble
dgt & 7Haat Eﬂéﬂﬂ‘% ‘i =) Tor SF3ATt. Beaver blade
2 % 3605 S Hre|sto]

lm

A A5 Hof] Vannas scissorsz
g RS Sinsky hook& tﬂ/\UﬂUP AR DB

ZA a9} 2 (spatula)S o] 8ato] 23 B4 A

Recipient :Ring lamellar cut

~~~~~~~~~ 7

Oversize 0.2 mm
Donor :full lamellar cut

100pm residual cornea
Endothalium

Figure 1. Settings on the FSL to create a partial-thickness
mushroom configuration in the recipient and doner cornea as-
suming a minimum corneal pachymetry of 550 mm. Vertical
cuts overlap 0.2 mm horizontally and 20 mm vertically with
the horizontal lamellar cut at a 90-degree angulation to the cor-
neal surface to ensure completely cut intersecting wound edges.
The posterior side cut depth was calculated by subtracting 100
mm of residual cornea from the minimum corneal pachymetry
(solid line, FSL cuts; dotted line, manual dissection by the sur-
geon).

ot &2l AEe] WHoem o ¢l= 1+ Vannas
scissors& 1%@01 A o Hfrz2e AlAsEH
of e e 1A Hamere 9s] B A o)A
ofoto] ZH|E 2735}t Fojztake Trephine bladeE
o] gslo] Y& AN3F 3 smooth forcep L& lﬂ—L]@r gl A
92 BlaA] A9 glo] fA & AASHALL, o] FHA FH
Zbatol Al H S 4roi¢tof| &8 &1 10—0 nylong o]-&
stol 1670e] T4 $3e AlFstar.

HEze o] AN = efiEdesioA ofztut)
Fojzhar Bz 60—kHZ B & Zd o] A (Intrarase®, USA)E
o] g30] 139F ol A MEZ Q] 422 M (straight cut)
o B3l 7]AZA o+ (mechanical stability)o] $-4=3}ct
I 4EA e AR (mushroom configuration) &2
ANUA wHpulse)E ALSHES 7|Alo] At HHE

AT Sojztete] 24 HEE o] sl Ha 129
o 100 umE EAUTE. 24t b 2mah Alo] S B
23] 915 AR ST PO Helg AR
tH(Fig. 1).

E3E pojziufa} e AR E v 8 ot

ol A ul(artificial anterior chamber) ¢jof] &3 &

og;—‘_;o (Balanced Salt solution: BSS)& ZH}ol 93]
AR, el

o F4 gl 34
Z

rﬂ
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_{

2 Zlupdge /\]zsﬂ o}oﬂl:}(ﬂg 1) a2 FolAg 4
oJzha 9o A3 YAA7] H wiRdZT UM

10-0 nylonoi 167]19] th Balke Alaystdo)

224 3 1% prednisolone acetate (Pred forte®, Allergan,
USA), 0.3% Gatifloxacin (Gatiflo®, Handok Pharmaceuticals,
Korea) & A= 315 241 b}, Ak 55 43] s}

2o BE SRl 4 7 AT 717 ek Ay
A, ASERNAAL L AFBIAS o 28

A}, ZHE=A] 24 A (SP—3000, Tomey corporation, Japan)
2 e, 52954 (0M—4, Topcon, Japan) &
Skl guleko] FA7FS 245t o ZEdr oF
o o} 74](GAT Haag—Streit, Switzerland) 2 QHFHAIE
S A d7PderE2 (Visante anterior
segment Optical coherence tomography, Carl Zeiss Meditech,
Germany)& ©]-8-5}o] 4=0fZkute] A/} =ohs A%
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L SPSS 17.0 for Window (SPSS Inc.)&

suigo] ojald % 2 7he] Aol Hlm

ann—Whitney U testE o] 83t} pglol
A4 BAHoR gojsia B,

B:EJ
o J
Z—E
’

f

i Eupl(miwdd) ot HEZ
o|AI)E o] &7 AFESZdfo]4] 3
139+9] 222:4] HF A7 40.10 + 11.75 (

35.14 + 16.52 (23-63)A, Hot FHIA7|HS 28.9
(12—48) /0 Yx} 12.7 (9—18)7H9—J°l‘ii‘:HTable 1.

Ziabo] Al sH| | A-35S 7t PR HolFal glom
HFZhdro] = o mRoA] 7R =2 v]E-S AAISkL 9191
o} = F7to] ©ojst 2= 919tH(p=0.533, Table 2).

5 iLOM 77y & T HYugAg e Hsks & ¢ 270

Upro] A Ay} 24402 HE Y|

lZFLOﬂH E2 AEE S48 & 5 47194 logMAR
w2 HEZ o] AHollA 0.23 £ 0.15, wirdt
o A= 0.45 £ 0.288 Aol A §-2JakA] EUTHp=0.034).
% 7 2, 67HEA logMAR H i gA g2 HE Zeo| A
ofA] 0.31 + 0.17, 0.18 + 0.14, ujHAoA 0.55 +
0.41, 0.35 + 0.222 HEzdo|ALoA Algo] 2oL} &
At o2 Fofgt xfoli= §IH p=0.060, p=0.332)(Fig. 2)
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ste|X| 20144 X 55 H H 13-

FE T 2, 4, LA As=dAdA A ZAGA
(refractive astigmatism)Q} B2t A| (keratometric
astigmatism)= A4 02 ez o] Aol A vlAz}
ALy AR Bk Wekou ZF - WA (refractive as—
tigmatism) 9] §-oJ3t Apol= & F 27§UA, A
(keratometric astigmatism)= & % 2, 47] 4] v 1o
ARE Uebstt Absa A3 ALl ot 28 d A= 270
A HEzYo|A oA 3.96 £ 0.55D, viwdatollA
5.80 + 2.359tH(p=0.032). & % 2, 47§97 Hzbat
HA] 2478 HE g o] AtoA 5.35 £ 1.57, 4.24 +
1,979 1, mlFdtS 8.32 + 2.75, 6.80 £ 2.500.2 &
2 FAE Byon ZAHOR {8k tH(p=0.031,
0.041)(Fig. 3).

Table 2. The indications of transplants in the two groups,
IntraLase-enabled DALK and manual DALK (p = 0.533)

M-DALK IE-DALK

Keratoconus 10 (58.9%) 9 (69.2%)
Corneal opacity 7 (41.2%) 4 (30.8%)

2

p=0.875

__ 15
i
<
=
g 1 Z
= p =0.060
. \\ A )
@ os \\p:"%&

0

Preop Postop 2 months  Postop 4 months Postop 6 months

—®— M-DALK —i— [E-DALK

Figure 2. Postoperative changes of log MAR mean best-spec-
tacle corrected visual acuity (BCV A) after manual trephine us-
ing deep anterior lamellar keratoplasty (M-DALK) versus
IntraLase- enabled deep anterior lamellar keratoplasty (IE-
DALK); Postoperative BCVA improved gradually in both
groups. BCVA in [E-DALK group was better than M-DALK
group postoperatively, but the differences between two groups
were statistically significant at 4 months (p = 0.034).The stat-
istical analysis was performed using Mann-Whitney U test. A
p-value less than 0.05 is statistically significant.

Table 1. Demographic data of the patients who underwent M-DALK and [E-DALK

M-DALK IE-DALK p-value
Number of patients 17 13 0.435
Proportion of males 9 (52.9%) 6 (46.2%) 0.460
Proportion of Rt. eye 6 (35.3%) 6 (46.2%) 0.122
Age at operation (range, years) 40.10 4+ 11.75 (18-75) 35.14 4+ 16.52 (23-63) 0.67
Follow-up (range, months) 28.9 (12-48) 12.71 (9-18) 0.350

Values are presented as mean + SD.
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Figure 3. The cylinder measured using autorefractor in both
groups of M-DALK and IE-DALK at 2, 4 and 6 months
postoperatively. The refractive cylinder showed lower value
in IE-DALK during follow up periods, and the difference was
statistically significant at 2 months postoperatively (p =
0.032) (A). The keratometric cylinder measured using manual
keratometer showed lower value in IE-DALK than M-DALK,
and the difference was statistically significant at 2 months (p =
0.031), and 4 months (p = 0.041) postoperatively (B). The
statistical analysis was performed using Mann-Whitney U test.
A p-value less than 0.05 is statistically significant.

Central comeal thickness
p = 0865

700
600 8% B¢
500
400 -
300
200
100 -

Central comeal thickness (um)

O 4
M-DALK IE-DALK

Figure 4. Difference of postoperative central corneal thickness
between M-DALK (535.75 + 54.0) and IE-DALK (530.14 +
31.2) group (p = 0.865, Mann Whitney test). Pachymetry was
performed at 6 months postoperatively (both group).

& F MEA ST SAAGFAE AEZRY oA
A 530.14 £ 51.81 um, w3 AolA 535.75 £ 54.0 ymz
BAH LR froft Aol S HolA| (ktH(p=0.865)(Fig. 4)

& 5 6719 ST Aol A e PR OIAL

Specular microscopy
p =0.880
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Figure 5. Difference of postoperative endothelial cell density
between M-DALK (2361.60 + 320.5) and IE-DALK (2559.00
+ 531.75) group (p = 0.880, Mann Whitney test). Specular
microscopy was performed at 6 months postoperatively (both

group).

ol Al 2559.0 + 531.7 cells/mm’, HjFAol A 2361.6 +

3205 cells/mn’2 BEZH AN A ZH=IgloLt

BAH0E folg Holi= Holx] elrh(p=0.880)(Fig. 5).
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Figure 6. Anterior segment photographs of the patients 2 months after surgery show the clear central cornea with well attached pe-
ripheral flange in IE-DALK (A), and mild edematous cornea with well attached graft in M-DALK (B).

Figure 7. Six months postoperatively, Visante optical coherence tomography of IE-DALK (mushroom shape) (A), demonstrating
the perfect match of the recipient to the donor. In contrast, conventional M-DALK (B) may show the lack of precise match of cut

between the two pieces of tissues and protrusions such as hills.
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Buratto and Boshm'’-& #E 2 80|42 Al&ale] 7712
ZHapA ol oHA| AR she Zhat AHS vhso] Fofzutat
ojZiut Afolo] HEWAE TUMAA FIH R wET
o] $2 A 35 9 SEARR I HAE Y 4 U9
ohal By & o] Aol oAl Y] vskE
& 52704, HY, 670E R Uiro] A E ATt A&H 0
2 FEzgo|ATolA =2 AlES FA8Ih & 5 474
A logMAR FH YA 22 FE ZH o] #elA] 0.23 £
0.15, mjFAo A= 0.45 + 0.282 HAofA F-2l5H
Z9H(p=0.034). & 3 2, 671YA]| logMAR ZH A A]
2o ez o] Ao A 0.31 + 0.17, 0.18 + 0.14, vj%
Ao A 0.55 + 0.41, 0.35 + 0.222 HWEZH o] AL
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=ABSTRACT=

Comparison of Early Clinical Result of Deep Anterior Lamellar
Keratoplasty Using FSlaser Versus Manual Trephine

Eun Yeong Kim, MD, Jin-Heung Park, MD, Yong Eun Lee, MD, Choun-Ki Joo, MD, PhD

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

Purpose: To compare outcomes of femtosecond laser-enabled deep anterior lamellar keratoplasty (IE-DALK) versus man-
ual trephine using deep anterior lamellar keratoplasty (Manual DALK, M-DALK).

Methods: Seventeen eyes from 17 patients underwent manual deep anterior lamellar keratoplasty, and femtosecond la-
ser-enabled deep anterior lamellar keratoplasty was performed in 13 eyes of 13 patients. Postoperative clinical outcomes
such as best corrected visual acuity, refractive astigmatism, keratometric astigmatism, endothelial cell density were com-
pared between the two groups.

Results: The mean log MAR best spectacle-corrected visual acuity (BSCVA) was 0.31 £ 0.17,0.23 £ 0.15,0.18 £ 0.14 in
the IE-DALK group, and 0.55 £ 0.41, 0.45+ 0.28, 0.35+ 0.22 (p = 0.056, p = 0.025, p = 0.313) in the M-DALK group at post-
operative 2, 4, and 6 months respectively. The mean keratometric cylinder was 5.35 + 1.57,4.24 + 1.97, 3.65 £ 1.31 in the
IE-DALK, 8.32 + 2.75, 6.80 £+ 2.50, 4.54 + 1.25 (p = 0.031, p = 0.041, p = 0.370) in the M-DALK group at postoperative 2,
4, and 6 months respectively. Endothelial cell counts in the two groups did not differ significantly at postoperative 6 months.
Conclusions: The IE-DALK showed better results in BSCVA and keratometric astigmatism in the early postoperative peri-
od, in comparison with the M-DALK, and can be considered as a valuable method in deep anterior lamellar keratoplasty.
J Korean Ophthalmol Soc 2014;55(1):66-72

Key Words: Deep anterior lamellar keratoplasty, Endothelial cell density, Femtosecond laser
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