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e kA7) = (crescent knife) S5-2 0]%—5?

o Z1AAQ ANE ol 7FESt A} 22 A8
IoF(mushroom—shaped)’ #-oZuta} 4o zbak-2 ]Z}s}
o] T B B8l ZtoldleE Aldsklth Be HA
=2 o3 AuH(artificial anterior chamber, Ketana.Inc,
S g M (Balanced Salt Solution:
BSS)& Aol Fsto] ZhatolAeE AlYstaint. 2+
7+ A2 gAY 2 AFE HYHNE 5=
dotaA o E g5 Fol AR G=ESHA (Universal
biometer DPM3, Fluke biomedical.Corp, USA)Z QIS
S75k3laL 4, 8, 16709] B8 = AA8] =3 A4
2ol dojd wfo] fe 7|55k cH(Fig. 1).

2006 9L€RE 2007¢ 6¥71A] 69 692
‘B Al ek (mushroom—shaped)” 2FAMHE Zhato]2]
yatiet. toli= 18~404|2 Hat 2934190 25
B2 $-Qbo] 2, #Qto] 4Qto|gl om Zhukel i}y £ A 7]
aregro] 2¢h, HFZtapyFo] 42to]gitk(Table 1).

HE Sl = A 9 s & Ak 7)3hset 2
HugA e, Al=sd@ndaAlL HAAAL As=AAAL
(Auto Kerato—refractometer KR—8100, Topcon.Inc,
Japan), A= AAL SAZMEE7IE7(Pachymetric Analyzer
Medel P55, Paradigm Medical.Inc, USA), ZFtA &= A A}
(Orbscan I version 3.12, Baush & Lomb.Inc, USA), z+af
5] 73 0)7 AAHKonan noncon specular microscope,
Konan.Inc, Japan), 223} XA &u]74 AAHHi—scan,
Optikon, Canada), Z+a} H7bAdck=2(Visante OCT,
Carl Zeiss Meditech, Germany), QFFAAF 52 AJa85tic)

HE Fojzhal 4 sojZdutrE o] oF=ulo HE 2 oA
(Intralase FS60, Intralase. Corp, USA) & ZHFA7/|1E AJ8)s}
Ak A Fojzhake ol 3 A= artificial anterior chamber,
Ketana.Inc, USA) H°1 A2t} B3l (Balanced Salt
Solution: BSS)2 Aol FUste] A3t okete (4|3}
ATtz 4 Oﬂ HAIE shaL glo]A 9] ¢ ql=ofef
FHfol FAHE U= T AT A77F Hot 8.3 mm
(8.2 mm—8.6 mm)o] === 42247l (cylindrical cut)&
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Figure 1. In porcine eyes on artificial chamber, wound burst pressures were recorded by digital manometer after
4, 8, 16 sutures. (A: Conventional PKP, B: Mushroom—shaped keratoplasty)

Table 1. Summary of age, gender, treated eye, diagnosis, preoperative BCVA, data of donor corneal cut of patients

Patient Sex /Age [ Treated eye Preoperative BCVA”™ dgsign of d‘onor graft
No. (yr) (LogMAR) (Anterior/Posterior/depth) (mm)
1 M/36 Corneal opacity d/t corneal injury Right 0.4 8.2/6/0.32
2 M/27 Keratoconus Hydrops Left 2 86/6/0.3
3 M/40 Corneal opacity d/t corneal injury Left 1.6 8.2/6/0.35
4 M/28 Keratoconus Hydrops Left 2 8.6/6/0.32
5 M/18 Keratoconus Right 1.1 8.2/6 0.3
6 M/27 Keratoconus Left 1 8.2/7/0.35
"BCVA=best corrected visual acuity.
o2 Hi 6.17 mm (6~7 mm) F7]9] Y7kR] £=FHA) 2F 300 um Zo]oA +=H A (lamellar cut)E A3y}
(lamellar cut)E AldYetil HET-E WE7] Yl Zraa7y of frojztutol A S-S ehds| Eelstditt. ol
£ o]&sto] FHR Zhguieo A B AR Fojziut oble= sl tel RAE o & FojAute] ®E S
< 98] Eestsich(Fig. 2, 3). w2717 FYE FAAIHTV| R At =240
BE 223 7)(cylindrical cut)= ZHbEdHy} 90 22 (cylindrical cut)ES A3Ys}gich o]& Fojzbaks f=ozta}
Alaietgiom HHE Fofzhat o432 Optisol (Chiron flofl AekstA A7 F 10-0 nylono 2 w592
Ophthalmics, Irvine, CA, USA) H=Ho] HIs}ich A &EFAT) 4243 0.5% Moxifloxacin (Vgamox®, Alcon,
Zojzhar E5F Foj ety ZHe AL R E ukET] Q5 USA), 1% prednisolone acetate (Pred forte®, Allergan,
HEZH0|HE o]&sle] A Tojzhute] ofF ZulHrh USA), 0.1% hyaluronic acid (Hyalein mini®, Santen,
oF 0.2 mm =4 $=2A A7) (cylindrical cut)& A8t o Japan)& <ttt
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Figure 2. Donor cornea mounted in an artificial chamber
under the femtosecond laser and applanation was done.

ARt BE TERMA A= dvl HA
o Zhafa} ojzbubrhe] Aeel f)
A 25 TS 5 QIh(Fig. 4). WAL
(mushroom—shaped)” AHAHE Zabo] 242 A|3§3t B %]

HEL

=

Figure 3. lustration of the femtosecond laser—shaped
penetrating keratoplasty “Mushroom—shaped” graft
configuration.
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52 4, 8709 B Foll Aol dofub= 2tele]
4+0.55 mmHg, 27.447.37 mmHg2 A dukzel #
Zhato) A4 AJ§eE %0 B 1.2+1.1 mmHg, 16.6+

6.23 mmHg¢} EATH o2 2Jo]do] ¢ldtHP>0.05).

AU 167]9] 28 o= HiF 133+24.6 mmHg oA

FAEE0] dolgomA] dubAel HFZutoldle 39|

Hat 78.4419.71 mmHg Ht} Qkelol| i3] =

Ho|ETH(P=0. 008)(Table 2).

e SRl A 5 %

Fa A= Oﬂlmh’# FolZFake] skl et

PR Hol A w2 Y o TS E

A okxeh(Fig. 5). FojZupduds 1

71744 Bt 2.7+0.8YU0] ARt & & Bt 15.846.2
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Figure 4. Histologic examination of rabbit’s cornea show accurate and stable wound structure.

Table 2. Mean burst pressure for traditional PKP and mushroom keratoplasty in porcine corneas

No. stitches Traditional PKP* (n=5) Mushroom keratoplasty (n=5) P—value
4 1.2+1.1 2.4£0.55 0.10
8 16.6+6.23 27.4+7.37 0.10
16 78.4+19.71 133+24.6 0.008

" PKP=penetrating keratoplasty; Values are mean+SD burst pressure (mmHg).

www_ophthalmology.org 37
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Figure 5. Postoperative slit—lamp photograph of patient
2 after
clear central cornea with well attached peripheral
flange.

‘mushroom—shaped’ keratoplasty. Note the

BEA AIA .]_Oﬂ 55:}% u| 1137,
T HA Rtk =& %
3t 2430+182 cells/mm

A 2

o

ZF 717+ W 45.8+1350]9 3 Hof iy_;g/\];:%% 22 A

o vl ;e & SAEE FdE BAL s A o 0

1.6
14 |
1.2

0.8
06 ——
0.4

0.2 e 0T

Preoperative 1 month 3 months 6 months Final visit

BCVA

Figure 6. Changes of mean best corrected visual acuity
(BCVA) after Femtosecond laser—assisted ‘mushroom—
shaped’” wound—configurized keratoplasty.

A ge Bt 1.3540.63 LogMAR, 4% & 2% g 2%

A gL FF 0.1740.1 LogMARZ A =it (Fig. 6). 7

I F e S Y 67 hTte] foldt AlE S

HAARHP=0.023), 67§14 o] FHE HF WAl 7HA]=

Al o] Bzl A9 igich BE SHAolA] 5 T et

Bt 15.4+4.2 mmHgo 2 HAro|g o upz|at 1H A =
9

[e]

ok 7P W 559450 mol k. +4 T B}
Z 2LA3] AAE o]l YA Aldisr Zhakz|E = A AR}
Sim K’s astigmatism& H+ 3.0+0.9 Do|¢x AAZ4H
AMY Z- o)A Wt —4.79+5.7 Dol Qith(Table 4).

_I

Table 3. Summary of preoperative and postoperative endothelial cell count, time of suture removal and follow—up period

Preoperative Donor corneal endothelial endothelial cell count at last

Complete removal Follow—up period

G cell count (cells/mm®) visit (cells/mm?) (week) (week)

1 2375 1400 20 68

2 2157 1916 24 47

3 2364 1431 28 45

4 2577 1645 25 40

5 2427 2188 27 28

6 2680 2136 21 47
Mean+SD 2430+182 1786+345 24.243.2 45.84+13

Table 4. Summary of refractive results, spherical equivalent, postoperative BCVA, corneal thickness, intraocular

pressure after keratoplasty

Patient 6 months Spherical equivalent at Postoperative BCVA™ at Corneal thickness Postoperative
Sim K’s astigmatism (Diopter) final visit (Diopter) final visit (LogMAR) at final visit (um) IOP (mmHg)
1 3.1 1.25 0.2 554 11~22
2 1.5 —4 0.1 610 12~20
3 4 1.75 0 543 10~15
4 3.8 -10 0.2 511 12~18
5 2.8 =5.75 0.2 509 11~19
6 2.9 -12 0.3 630 15~20
Mean+SD 3.0+£0.9 —4.7945.7 0.17+0.1 559+50 15.4+4.2

"BCVA=best corrected visual acuity.
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=ABSTRACT=

Early Results of Femtosecond Laser—Assisted Mushroom—Shaped
Wound—-Configurized Keratoplasty

Byung Jae Sohn, MD, Hong Kyun Kim, MD, PhD

Department of Ophthalmology, Kyungpook National University School of Medicine, Daegu, Korea

Purpose: To report the results of femtosecond laser—assisted ‘mushroom—shaped wound—configurized keratoplasty” in 6
patients based on the results of experimental models in rabbits’ and enucleated porcine eyes,

Methods: Mushroom—shaped donor corneal grafts were designed and transplanted in 3 rabbit eyes and 10 enucleated porcine
eyes. The histologic findings were observed and wound burst pressure compared between penetrating keratoplasty (PKP) and
mushroom—shaped keratoplasty. The ‘mushroom—shaped wound—configurized keratoplasty’ was subsequently performed in 6
eyes of 6 patients,

Results: In all eyes of the rabbits, histologic findings showed stable wound structure, In the porcine models, mushroom—shaped
keratoplasty showed a better resistance to IOP than PKP after complete suture, Patients who underwent the surgery showed
an improvement of over 2 lines in Snellen visual acuity after the operation, The mean follow—up period was approximately 11
months, Complete suture removal was performed within 6 months and accurate and stable wound structure was identified,
Conclusions: Wound—configurized keratoplasty with femtosecond laser and mechanical dissection’ has shown several
advantages in the lamellar structure of the wound, Stable wound structure, less astigmatism, rapid suture removal and visual
rehabilitation was achieved,

J Korean Ophthalmol Soc 2009;50(1):34—-43

Key Words: Femtosecond laser, Mushroom—shaped keratoplasty
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