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Abstract

e AIM: To evaluate the therapeutic effects and safety of
femtosecond laser assisted penetrating keratoplasty (FS-
PKP).

e METHODS:.
cases (48 eyes) with FS - PKP holds were analyzed.

In the retrospective case series study, 46

Preoperative best corrected visual acuity (BCVA) was 2.35%
1.01 (with a standard logarithmic eye chart). Opacities
were all from epithelium to endothelium, including
keratoconus, keratolukoma and corneal scarring etc. The
full - thickness corneal donor-recipient grafts in different
diameter and incision kerfangle were made by
femtosecond laser in keratoplasty. The patients were
treated according to the conventional penetrating
keratoplasty after surgery. Evaluation indexes included
preoperative and postoperative 1, 6, 10mo uncorrected
visual acuity (UCVA), BCVA, corneal astigmatism (CA)
and surgical complications. Forty-three cases (44 eyes)
with traditional PKP were as control group. The data of
two groups were analyzed by mean comparison of two
groups and Chi-square test in SPSS 18.0.

e RESULTS. All the

successfully, postoperative visual acuity of all patients

operations were completed

had different degrees of increase. Comparison with the
postoperative UCVA of traditional PKP surgery, UCVA was
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3.48 £ 0. 43 and 2. 97 £+ 1. 14 at 1mo after operation,
respectively, with statistically significant difference (P=
0.009). The UCVA was 3.86+0.25 and 3.74+0.73 at 3mo
respectively; the UCVA was 4. 04 £0. 23
and 3.98+0.29 at 6mo after operation, respectively, with
no statistically significant difference (P=0.146, P=0.56).
In FS-PKP group, BCVA was better than traditional PKP
surgery group, with statistically significant difference ( P=
0. 002 ).
difference between two groups of BCVA at 6, 10mo after
=0.132, Py, =0.47).
complication of FS-PKP surgery, such as postoperative

after operation,

While there had no statistically significant

operation ( Py, The incidence of

astigmatism, postoperative intraocular pressure and
postoperative incision dehiscence were significantly lower
than the one of traditional PKP surgery( P<0.05).

e CONCLUSION: Compared with traditional penetrating
keratoplasty, FS-PKP provides significantly faster visual
recovery in the early postoperative period, and induces
significantly less corneal astigmatism and lower incidence
of complication. It reflected the clinical superiority of this
new technology .
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F5 ik ¢ IS BT 46 151 48 R FS—PKP AR, A [ A
BRIEL TR 2.351. 01 (FRUEXTECI 138 |, #f1 B 48 R K
2 AR A A BE SMAYERURSE . SR A RO
HVEAS [ ELAR AN IR i) 4 2 A R 5 5 R AR | 2
TTABEBHEA , RGIHIT S5 F M ESEAEBEAR (L5
PKP) #[F], PPN FE AR LG AR HT ARG 1,6,10mo I ER IR
LI (UCVA) BB IEL S (BCVA) fIEHEOE (CA)fE
FARIFEAE . B[R 52 1Y 43 151 44 IRE S0 PKP 95 4
X HRAL, PRI B R SRR E SPSS 18. 0 Wil ik it
) PR A AR 550 LA RN X R 56

SR A FARBIR 5E 8, A5 01 ¥4 AR R B A 3
s FESES PKP W S, AR U AR 5 UCVA FEAR
Ji Tmo A3 50 3.48+0.43 F12.97+1. 14 A B FE NS 1T
HFEF(P=0.009) ; K5 3mo If UCVA 43512 3. 86+0. 25
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F13.7420. 73, RJ5 6mo B 535 & 4. 04 0. 23 F1 3. 98+
0.29 , TG 5 (P=0.146, P=0.56) ; FS—-PKP 4
ARJG 1mo BCVA fEF1E4: PKP FARYL , 22 54 B E5 i1
E X (P=0.002),1MAE 6,10mo, FiZH ) BCVA HA TS
2R (P, =0.132, P, =0.47) ; {H1EAR G HOE &
R R B 2454507 1 FS—PKP 20 4 & A R AR T4 4
PKP 4, 4iit2% 25 57 (P<0.05) ,

&0 5EEmnEE AR L, RO B Y 2
B AR A G R ARG D f BB E R &
9iE 1 2 AR R R R A AR BT X — B R AR I R e
KR CENHOE AR s 231 5 A RS 1B ; A R
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235 1 A B RS A R ( penetrating keratoplasty , PKP) J&
BITECE TR AR I R T AR, (HEES PKP T
A AR R, DD HIRS B AR ) AN 38 23 36 A A
MR G R AE, B T PKP ARG AR . Wl F AR
BRI JT OG220 ) b 17 H50 A2 £ RS R4 £ B
g 19 T 13 B AR A 3K B X — AR, KB OE
(femtosecond laser) W F Tl R , 3222 F T 1 B 6 F R
BITRTT , I RASCR b 7R CARD O A T4 1 0 DD I e | 3 0
PE. BEE CENEOCHAE 588 | B AN KA R T REREOE
FEBHEAT R R (Y G 2 . [ 2013 ARRESL ST IR A
SR SR BOE T A R R A 5 (02 G (11 PR
IR Z . L, FRATTXT 46 1] 48 HR R REMHOEH B Y
FAERAR AT 1 I P 5Y , FE UL T 51648 PKP R
AR A I AT S5O0 AR5 1Y I & AE , A B N I IR T2 T g
T AR BRI R
1 MRFFTE
1.1 345 W4 2012-10/2013 - 11 767G 5 1 45 — I Be IR
TR B VL RS MR F8 3 89 3 92 MR, MR AE v FiAH
PRHIE D5 R[] 43 A W52 . FS - PKP 41 . 4B PR FAE J B
BRI FS BBl 46 5] 48 R 55 25 {4 27 R, £ 21 4] 21
R ;1258 PKP TR 41 . A8 PR FAE R BUBE R FH 170 3147, 43
fol 44 R, 55 25 i 26 W, Zc 18 9] 18 HR ; iy F & AR it 4%
BAE FREAS . TS N IE . f B AR R A R A R
HEMEE AT BE A IBE IR R4 IR X IR A
TEAL ST (best corrected visual acuity, BCVA) <0. 3 ( PN
HEXT B 132 o I3 BIHEBR bR o HEBR BN B OGIR AL
P2 A2 S IR ARG o HRBR 4 B Sy PP , I X ¢
R R
1.2 ik
1.2.1 ¥ WBALHBFELHREBER RAHEN
WaveLight® FS-200 €RMBOGHR . ZF AR h A —AR#H 5%
B, BTN < (1) fR A 00 4 . AR A A AT L3

K BIRBEIR (P T 4L TR PR ), 75 A A G R 5 2
B 2 X A AT A v 3 AR SR AT I A A B
(3) CEHOLRGESHOR B . AN ) E A R T
I 90° , AR 4l 32 14 A KL g5 A5 P S5 0 91 FELAS ) 5 >R A s
RN R YD E, UIE K opRE R 1.2 ~ 2. 0pd, KO
VIR A E] 4.0 ~ 5. Opm; AT [E#E:2. 0 ~4. Opum,, (3) fiE
1A Ko 2 AR AR IS0 R DD« AR A 5 1 58 N TR b 2
B8 FH— RV Patient Interface 8 /8 IRk 227 11 5 5 £
I 1 R T A, KR 90 2 S T %) AN TD 38 3 v R R iR
BV LA, BRG BELIE R , A i A I gl 057 5 K A8 3
[, UE PLEE S Uk, REPR ST BOBYIHI e s, FARIK
P REMEOLER T e F AR WA T 10-0 J& Je 2] Wi
416 ~ 18 £,
1.2.2 4% PKP FELK L Hessburg—Borron TEHEE NN
R ARG S AR S LA LUAR R K 0. 25mm 5% 0. Smm,, 10-0
Je e LRIl K48 & 16 ~ 18 4, BSS WK JSLHT 5, A28 11 35
FKRERE
1.2.3 R/4IE FS-PKP 4 5144 PKP 40 A J5 &b FAH
6], eyl B 4= B 7 DAL A R FOBE B i R I6 97, 2wk S5 I
IhHEH 10g/L 40 2% IR AN 0. 2/ L F6K e 1% 1R ¥ 35
AR #R8e0d H 2a; KRG 1,6,10mo & #AS A UCVA,BCVA |
AR ZABEUKT | A 5 3 0 A 5 P Rz 40 L, R 5 6mo AR
A HR R SR A FN A LA SN 15 DR PR MEPRBR 482K

Gi 25 o M [m1EE 5 9 B9F 5%, %03 SR FH SPSS 18. 0
SR IEAT 00T . XTI S RORE JRYT RCR MO R E H
B N FE ST BEAS ¢ K I FN A5G, L P<0. 05 NS
IE-3'&
QLR
21 BEHM WA RE AR A HE5 R ANE N
SYATREE IR 1, WAL R R RTAEIS M L BCVA |
AR R K R oy A B T e 24 25 5 (P>0.05) , B AT Hedk
R T VP L AL TS ) PR B 200 R T 0k 5 IR 2R 4 R 1
AR PEAR 4, FS - PKP 20 F1 4% 48 PKP 20 53 5l o 2493 +
233 cells/mm*Fl 2518 +293cells/mm> JERLGEITFEE XL
(P=0.24), FS-PKP ZH Bt 032 (K48 09 B AR 53 ) 2
7.42+0. 13mm F1 7. 13£0. 23mm; fE/E 55 PKP 21 40 1 Y %X
B3 912 7.5140. 12mm F17.30£0. 13mm, FrA TAIMGF|
SERL, ARG T YA R R RE B AR L R T GE AL TR
0, Bt H ], A 0 B T R A R 4 2 s B 15 0 3k R
PR AY-F- 24 B[] 2 6. 28 +£3. 22mo,
2.2 MAMEER FS-PKP 4 54 PKP AR J5 UCVA
TEARJT Tmo B350 3.48£0.43 F12.971. 14, F &
Giit #2257 (P=0.009) ; R 5 6mo I} UCVA 73 5llJ2 3. 86+
0.25 F13.74+0. 73, RJ5 10mo W43 /& 4. 04+0. 23 F
3.98+0.29, A LA LG+ 2 HF (P=0.146,P =
0.56) ., FS—PKP 415144 PKP 41 AR5 BCVA il ] 254k,
TEOLILE 1, X} FS-PKP 415145 PKP 41 R J5 BCVA 4y
4 1,6, 10mo B [6] 5 A7 BC AL 8 31 09 W RE AR B0 50 ¢ £
I FS-PKP 41 AR J5 1mo BCVA 1 T14: PKP F R4, %
SR BESIFE X (P=0.002) ARG 6,10mo, PiZH K
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. ) JELE T
2H 5 5l HE 2 iR (% 5 % XHii BCVA R & H,
) PR FR(P)  HACKHE%) AW I () e B P i A F1BE Fuck R TE R B
FS—PKP 4] 46 48 56.13x17.05 45.7 2.35+1.01 16.32+2.01 15(31.2)  10(20.8) 21(43.8) 2(4.2)
(17 ~81) (0.2 ~3.00)
145 PKP 4H 43 44 55.79+16.71 41.9 2.27+0.94 15.94+2.78 9(20.5) 8(18.2) 24(54.5) 3(6.8)
(23 ~85) (0.3 ~3.00)
P 0.707 0.531 0.307 0.762 0.932
%<2 FS-PKP 5% PKP R &KtiE & CA LR xES
20 5] %R R % AJG 1mo ARJG 6mo ARJ5 10mo
FS—PKP 41 46 48 -4.18+1.55 ~3.04x1.54° -2.58+1.54"
145 PKP 2H 43 44 ~3.78+3.44 -3.97+1.56 -3.18+1.32
t(P) -0.71(0.48) 2.87(0.005) 1.99(0.032)
*P<0.05 vs PKP 4 K JFZHARJ5 1mo,
437 %3 FS-PKP H5fE% PKP HARGH LB R (%)
. .
° —+—FS-PKP 4.18 . i . It RAE
T ) RIMUE  DITAIE S
§ 35F FS—PKP 41 48 3(6.3) 2(4.2) 1(2)
= 4l 145 PKP 21 44 9(20.5) 7(15.9) 6(13.6)
=
o5k 2.3 X 7.93 0.549 16.37
v P 0.048 0.037 0. 001
2 9 97 1 1 1 ]
AHi AJi1mo  KJi6mo KT 10mo
IS i)
3 itig

B 1 FS-PKP @51%4% PKP AR BCVA RERfEIZL1ER,

2.3 REAERNE MWAHARE1,6,10mo A CA ALK 2,
FS-PKP ZH AR5 6,10mo i CA 1823 AT 1mo B f [
K, A58t 2 5% (P<0.05) , RJ5 6mo F1 10mo 1Y CA {H
AR, W TS 2 5 (P>0.05) . FS-PKP 45
45 PKP APALIRIARJG CA {H HLEE, RJG 1mo B, 41[H] CA
HEB SR ITFE R (P=0.48) , ¥ A MLPEHOE; AR
J&i 6,10mo I}, FS—-PKP 41 CA {H¥/NT145: PKP 41( P, =
0.005,P,,.,=0.032) , A4il¥%E5R,

2.4 RIERNE WIS AR5 10mo B, FS-PKP 41 515t
PKP 20 (4 B P Bz 240 BT8540 4302 1679 £353cells/ mm”
11638 +543cells/mm’, WAL [A] LB E G it 2422 5 (P =
0.47) . FARHL R PR A0 BOE AR AT Z ARG 10mo
HIAE AL, FS—-PKP 2l 5 14 45 PKP 4135 5 1 pdi i 45, Wi 41
(B AL 22 MY LR B G 24 L (P=0.32) ,

2.5 HRERAIE FS—PKP 4 51445 PKP A A J5 3 &
JETE L WLZE 3, TEARJG B IR IE ARG VI 0 24 1 FS-
PKP () &4 RAE TAL 48 PKP, A5 i it2: 22 5% (P<0.05) 7
HESE RO 7 25 A B X (P<0.01) . FrA IR ETHE
AR T D45 R B o s 2 MR, JInFH 10/ 1L B0 28 IRV R 56
R R BRI R I IRV AS 5 2 W R, B A DA A R8s
DA @A AR R TR I 7 247 i 57 )3 DL B 4 )
FEE KT ARG A3 A HEF SN T LB B2 B 2 R 3
K4 G G H R B AR E I
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PKP A Hh i Ay 5 5 BT R A A A R Y 4% 1 5 4%
B o G RAE (B Y132 S AR 5] OB B RS |
R R R W) A5 B AR A5 PR 240 1T BB 2 R BOR J5 1 1B IR
BRHOE, TR i A HR R0 AWK A2, R Tk 3 2 i)
T HRRL 2 SR I A T30 EIO6 S5 UEAT A0 5 A
R R B A0 DLk TR i A 2 (H
P TV A ) ad K 500 S AN I R Rt ) IR

KAMEOLH T PKP R E E 0y BK
SRR VI EI O RS e B AR RS B 3R £, X
YIHI X AP RAR , S e MO Tk LAY, AEAR 5T
T FS— PKP 41 48 MR A Ji5 1 2 8 W 35 P L )7 (UCVA,
BCVA) B3, H 6mo Ji M J1 S Fa @ #a %, 55 Hoffart 251
Xt 9 fil & 4T FS—PKP 597, RJ5 UCVA il BCVA Y48
WM R A, RIFHR K E , FS-PKP
HAJG 1mo [ BCVA B FE L FIE4% PKP F R4 (P=
0.002) ;3% 5 Bahar 25" #4411l A 52 1% 15 45 S — 5%
PERA G RIS RS RO R % 58 BT R
Y1) HE RO B VT E (52 A 0] I 285 LASE IR AR %o
BRI R R Y A e, < R T T L fl 7
VRIRAS T 22 04 N B2 L 20, 6 £ B PN R 6 78 o LA A R 3
T BE IR ) 117 380 1 8 P e, 7 D v ) o R T
a7, LN B A L, AT RE T A OB FRATTAR 8 £ B AR
FIAS[RE S FS=200 CRMEIEH penetrating BIH T %11
top 5 bottom A ] FL A& AT LALAS 2 AR A S BOB AR A« 5518
G U0 LB R IRYY . HEK top 5 bottom
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o FRATZRRT TAS AR BE AN [m] 325 W B2 1) fR B2 2 25 7
Ak P e A R BE S SR B RLR S T — &
FAY I PR 22 6, (ELATY R A AR BA 8 RS i 1 £ J8E 2 B 35 )
JEE (R PP LA 21 45 A v 0 10 08 B S8, FRATTARE I - 3
WIS AT RE 2 3 A FS—PKP RS 6, 10mo -3 A H A& 4
PKP {45 R0 O i i A
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VAR R AR D) 118 4 g 5 D S G 28, 3800 1 Hess Pl ke
AL DAY 1 2 2 s I 4 R e AR AR IO AR =
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HOHRIE "7 2 R TE 6mo LA FS—PKP 21 Hf£ 45 PKP
W T R B ROG R, X S AR H] FS-200 &
FHOE R R I IR WS 25 A R A [R], A4 AR JF 6,10mo
i, FS—PKP 2 A IO (CA ) ¥{EI/NTFAL 58 PKP 4H (P<
0.05) , B FRATAY) 1 618 7 i S50 & A B
Y7 R g e v

ARG FS-PKP 41 51648 PKP 41 F AR5 f B
WO T G2 22 7 (P=0.32) , 5 LA ¢
RO B 2 B M A RS AR Y SR R R RE Y
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LR PSRN | T /0 14 5 W 1) £ S P B2 2, A
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