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Abstract

o With the rapid development over the past two decades,
femtosecond (107 s) lasers (FS) has become a new
application in ophthalmic surgery. As laser power is
defined as energy delivered per unit time, decreasing the
pulse duration to femtosecond level (100fs) not only
increases the power delivered but also decreases the
fluence threshold for laser induced optical breakdown. In
ablating tissue, FS has an edge over nanosecond lasers as
there is minimal collateral damage from shock waves and
heat conduction during surgical ablation. Thus,
application of FS has been widely spread, from flap
creation for laser-assisted in situ keratomileusis ( LASIK)
surgery, cutting of donor and recipient corneas in
keratoplasty, creation of pockets for intracorneal ring
implantation. FS applied in keratoplasty is mainly used in
making graft and recipient bed, and can exactly cut
different tissue of keratopathy. FS can also cut partial
tissue of cornea, even if it is under the moderate corneal
macula and corneal edema condition.
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g IR 2 A% T 2 JE BRI 2, AT /0 15 | ] Pl 2H 48
T, B BRI AT FEIR S BN RO AR /A
PR 23, BRSO B T R 53— 0T AR BB DA s
ARG R T RENEOCH BT 0 M RS A A | ff B
FIAEANR . CEMBOCHAT AIEBAE TR, EEE T E
TR AT LUTHIAE f JEAE R IR, 1AM D10 351025 )23 0 28 ) i
L2, RV 5% B 1Y) £ RS 55 R0 A S /K i st 0 AT DA Sk )
R UIEI H B,
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KFP IO (femtosecond laser, FS) J&— i L1 #3 4 ik oh
Waa i I 21 AN O, FS R FH D B2 A AR 2 1 ik
PPERE B8/ IN R G K i RE S 50 T LA SR AR AR e 1) W (1 ) 23 LA
K EA N R FERE J7, AT DATE A= W 20 2 D9 58 UK i Y U
#, FS AT TR, L2 N FS AT LUHIAE f i
L FVRELIR , A DD 1) 2% 205 78 A RS 2H 21, R 7E % BE 1Y
FARGELESE A AR K st ] DLIK 203 o Ul ey 5 1y, ik
AEAE /R R ASF RS 5 FS % & 4240 R B b =X
AR PR Bt 5 A U177 X, % B DT ( standard
cut) FLTEIE (top hat) 1 V] | B %% JE ( mushroom cut) #19] |
SEUERS JE ( christmas tree ) 31 Y] fll 22 FJE ( zig — zag) i/
PILo nT LAE G XA A ELAR AR R IR AR
KB EARDYIROR . HET, FS FE N T A BRELT AR
(refractive surgery) , {HAE A — T T H. | KR AE £ IR AS A
(corneal transplantation) AR H N FH AT B8 T 12 BRI 5
1 FARERIE

B BREL R (penetrating keratoplasty , PK) 1877
T JR A B2 4 A JEE AR AR A — Bk a], 73 25 1Y 10a B IR i
JZ AR AR (deep lamellar keratoplasty, DLK) 74 ¥7 5] 4k
£f1 I (keratoconus ) 2.2 74T, 5 PK AL, DLK BYAE A5 K .
B N B2 HE R B9 XU, A AR TR 0922 2k 40 R 5
AT ] AR/ P B 4t M 25 2 kS A0 53 1 18 I R AT
SRR B B R A AR RUBT R 19 %08, DLK (1
ROR MR B P, B b BT R BT 52 FUOL Al 3 0A 1)
B B (R AR RE AR 3R S B A T A RS BT A AR, DLK
LR TE N E U B A R I o s o 2 355 P ) IR A
AR, DLK A] Lk 3] R 47 5 Je 5 U0 o 28 8T 3k A 1 I
HEF B9 AU
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11 EFEHARBEFHNER PK 2R AKRSZIR
TE— Y 5 WO S IR W TR T, ek A
FE R FIAE IR A&, 3820 AR S5 i AN IE (refractive error) |
JUH RIS BOCIE i, IRFHE I — B A SRR 1 A
FEOIEI T, FS AR ARAE S8 I 04l (cutter) |, il 2547 il
FELIR , T 1) T B 45 UE 43 F 3406 (excimer laser) B S 0ER
W) BRI R E A N S T s i R R
FETT ., HAT FS At mr A b Bz 1 D0 0 At 44 A 1 o 2>
TN BT ED B SO R R S AR B R 25 5 R T A
FREIRVERA X A, D ARG EOG, FS 2838 1 /A RS A
IR et M FS fIVERE R R R a] {5
U A BE AT A ARAS AT B I 2T AN R R
U RER N2/ 3 PN <3702 2 N Y 7] o A Y 7] =
M 456 1 AL R AN 2R A A o 4 R A IR AT i) %
ARITEEA, TR E S A0 3 15 0 1 A VR DR 1Y) 422 ik T
HOMUA R TG E885 Rl D5 S HERs , /T B iR 2l
P , 18 68 b7 10 A 7 A T 50 0 BRI PN A0 s g it ok i) 284
B, 455 /N P9 R T T N R R OB 8 % A Buratto
FEVORIFE FS EFXE 7 A R A S AR A R 43 )R
B s s A g g R AR, AR ER, RS 3mo
A AR RRAR Fr 24032 WA, LN Bz 240 M 2% AR e, A IR JRE 2 35
WA BN EF I, <RI TR E X T R AR Y
FARES, LA R A 1% PRz 1 T AR T 2 s =X D070 10 g 1)
WIGF SETHE AR o AR FE L4 X T 5 75 B 40 fi a5 5
A0 PN e A 728 G 880 AR B, A R R R B9 LA
FEE AR R S GG A R SR 3K AR B U E K P R A
YoeErvkret R e g Wos Ul DB RE ) tufg g bl H
FLE TS N 240+69mmHg, Mif£ 4t PK<38+11mmHg,

1.2 EMEREBERFAFWER i THR)ZMER
FEF A (lamellar keratoplasty , LK) A ZMEFAR A9 24, %
AR HE R ROV A JRURS: , 46 AR I R A A B R, AR S
FS 8 Bl AR JZ A B A T AR B X v, A )= T D)
VR B R AR MR PR G, T LR A A O B e 1 4
Z FEHAXAEANR , DAEXE Z 998 ¥R PK, i 5
1 2 RIR A IR R BEEVIRR . PK RS A AE S
HEFR SO U0 A I G £ A i P 2k Dy e A5 XUR: , B
AR AG Ak 22 1149 B AW o) T PR B I P 8 28 1) A R i S
AIRERE LK, {HAE5EHY LK F AR A L ab 8 R 5 B i A
REfS 3N 2T, FS AT LIAEHA 2 B DI H), 0 RE 5 i1 B
KENNIBIEAR R AR, 3 IMASE B, FS b ml i AE 1 4y
GRIZAR IR R, Xo A v JRIIREL DA 140 8 88 R0 9 32 P 2 ) 12 e e
i, % ) BRI ZH B AR/, AR BI85 A T iz B FH i
S, AN, FS X A IR BEES 45 () 2F 1A e ) 25, X SE ] fig
2 LK FARJG BIRCR , 75 245 T R FNIG IR B= Ui 78 52
PR AR b dh AT A S50 AR S R G . T RS K
Wb E 25 LK H#52k THE.

1.2.1 ¥ B BHNIREREBER RO
BB RTARJZ M A2 A K (femtosecond laser—assisted anterior
lamellar keratoplasty , FALK) 7] i& & F ¥ AUZ £8 BB IE A
PRV SE 2 E A R A, Y n] BE 85 90° H ) 1, ik A
RS2 MRS AT ORGSR 5 Fe BT A A fi 5
2wk oY [E G 4% 26 2wk HF LR B AT, K KU /D g% 4 R It
FAEN

1.2.2 ¥MBAHEHNRNEREBER LSRN EHR
E AR F AR WMD) FA M FS i,

REAR K M {7 16 T R 20 B B i T AR 2 4 1k R0 o e 1k
VisuMax FS AJ#]4F 0 ~600wm BYAR)ZERE , fnE KA A 1R
IR AEAR TR AT A IR, R A wT AR
6 36 IT 1 A8 B U1 EI R ( phototherapeutic  keratectomy
PTK) , ELIAJ )2, WAl BEA )2 )3 A58 T TR Bk
R Z R WEARZE B HE A T A2 R
IR TG T B R A BT R TR P 2 A TR S R o R
AR,
1.3 EAENEBEFAPHEA MIENEBHEAR
(endothelial keratoplasty , EK) B VisuMax FS il /A% P9 52
AN EE A 2y B8 T I 8 P B TR S A A i HL R T
el AR THAIE G B AL BRI A IS S B )
JZ B B RS A A N B2 R A PN R A0 B A 1 B e 1 — e
1AERBERINENROE A 5009 BEEE A
AFR (intracorneal ring, ICR) J& K FH 5K ) 28 0, FH T L.
5 AT AR 2 R 538 HA s MR R s . A
AT HCHER FS HOA HIAE f R B AR i Ol $2 5 T T
ARG PE R 2 ek, 0 Wb A e T R R H
HT T S [ B A B R R P TR T
( ploymethyl methacrylate, PMMA ) #4 %}, 5 A T R & —
R, BA TR W E AR AT UK IS . FAREASS,
AT LA, TR TE A L) 400 wm 1Y IREESTT N, DA
WASC A ANET 2858, Fl AR A fil i — A JLF- B A
Ko —TWFFE LI, K FS A #f 5 P 3 T Al A A % B
FH TR # B T BB DD T [RIAEAG 2 . DF9E A, D
AR T e 30 v 8 (630 o I e 0 SO D 7 £
BEEER (laser in situ keratomileusis, LASIK) AR Ji& i I 5K
BRE T SRR

[ — TG , ] kS HEAT f B BT PR AR YT (B
HEFAIEE, 32 i) 50 MR G M0 FS i i MR AT A R A
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JiE o 50 MR (VG : 46 %% ~0.8) 14 IR (28% ) A4 =0. 5
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M 39 HR (68% ) #Y B A 55 1E A ) 7 fi J — Uk Bt 15 A £ )
PG T 1 ~4 T4 . A 2 11 2 1R us 0 60 A e ( I )
B (4% ) KB T RAEBFIEA S 2 7T ARG T &
Carrasquillo SIS FS BUHLE YT 7 Al A INTACS
£ LN BE BT PR YRR AT T A IS A 45 29 191 33 IR
B 16 RGN FS 10 17 IRAA AN VI 24, 2B U5
10. 3mo i, 47 33 HRABFH AURRIRAL J7 MUK 0. 1 3%
P 0.6, 2 7RG G L MUY IEF FS 4 B
ARG Z A BEG ¥ 2R
2 HFEMEEAMER

H X T FS 78 A IR A TR vh i g | 5 J 219 1)
RUE XA PO ENBOE Mz R AR, BRA —E
HY SIS, (EL IR R A 9 %) 8 3 B A ) X T Il R S B
o H AT e B () A 7 i — 2D Bk
2.1 XBWENSEIRTE  FS H AT PR 2 H T e e B
E AN LI AVE LASIK # R, H 2 8O X 25 5 €
X T AT AR AT I3 728 A T 1 TR ok /K i, JEHE AR
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T B P 22 1 A ) RE LU AT IR, 2 RAMRO L A%
5 R0 Mok %) SR TR B SEART 5 A M 3R X T A A R
JCHY T2 B
2.3 XRHM RS  BIR FSAE LASIK AP YL 4
PEC 23 BIUESE  (E0 T2 A D) I 5 2 R i Ot e
i, HEOCH B RN HZUE T, FS 8 T RO, A ]
REXS R AL, U H 2 Rl RS 105 00, B T A5 40 15 7
FS UTHII i 5523 H A0, DRI X He 22 A P il )i ik — 21
WH5E.,
2.4 ZFERMHILA FS S HFE M MrA% & 5t W2 R
HAE A NER AR P FEFIN FH R 2 —
3 &iE

FS TE A IR AE T A b 19 7 BIF 50 9 4k T2 26 B B
IRAFTEVE 22 ) 2 e {H FS X 3 IR ZH 200 1 1085 1
P AT S R A 5 T R A AL B, 28 R LA A IR
TRARIT TG B AT HT S, B FS 78 LASIK T
AR R8N, B 22 A IR AR R U AT ML 24l TR ANEO
i X2t FS ISR A AT ST, TR I ) T X 2 Y
A, FS ARy — R Bk R BB, BT AE
PR AE UG AR A0 T, BEE FS B 132 W7 58 35 1
e PR IS T 28 56 P A BT 2 T, a0 BE A A2 T AR BRAE FUR S i
YR 45 05 TR Iy k3 f R A T AR R e
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