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Abstract

e AIM. To compare therapeutic effect of three different
patterns of laser in situ keratomileusis: standard laser in
situ keratomileusis (S-LASIK) , aspheric ablation laser in
situ keratomileusis (A-LASIK) , and tissue-saving laser in
situ keratomileusis ( T-LASIK).

e METHODS. Retrospective Case Series. From February
2001 to October 2012, 66 patients (112 eyes), who
received laser in situ keratomileusis in our hospital and
were followed up for more than 6 months, were analyzed
retrospectively. The surgery was underwent with 217z
excimer laser of Bausch & Lomb and with the 110pm
corneal flap made by OUPI0 of Moria company.
According to diopter, corneal thickness and pupil
diameter in dark, different surgical patterns were
adopted, and thus the patients were divided into three
groups: S-LASIK (n=36), A-LASIK (n=40) and T-LASIK
(n=36). The preoperative nocturnal visual satisfaction,
nocturnal visual satisfaction in 6 months after the
operation, UCVA, BSCVA, spherical equivalent (SE), K
value measured by Orbscan Il anterior eye segment
analysis system, thinnest corneal thickness ( TCT) and
high- order aberration analysis (C7, C8, C12, RMSh) at
5mm pupil diameter were noted. Changes and relevance
of these testing indexes were observed and analyzed
preoperatively and postoperatively.

¢ RESULTS: According to the research on nocturnal visual
satisfaction in 6 months after surgery, A - LASIK group
showed better outcome than S-LASIK group and T-LASIK
group. In the same period, SE less than £0.5D in three

groups accounted for 96.43%. RMSh, C7 and C12 in three
groups all increased postoperatively ( P<0.05). These
differences were of statistical significance. In the three
groups, the measured ablation depth, compared with
estimated ablation depth, increased 14.94+29.81um, 11.2+
10. 94um, 5. 83 £17. 09um respectively and the ablated
depth per unit area and per unit diopter was 0. 85 +
0.27um/(D - mm?®), 0.72+0.08um/(D - mm?®), 0.59%
0.09um/(D - mm?) respectively (P<0.05). T-LASIK and
A- LASIK saved 30. 59% and 15. 29% of corneal tissue
compared to S-LASIK.

¢ CONCLUSION; S-LASIK, A-LASIK and T-LASIK can
correct myopia and astigmatism effectively. RMSh, C7
and C12 in three groups have all increased
postoperatively. The nocturnal visual satisfaction of A -
LASIK group is superior to the other two groups, which
may be associated with the less change in aberration.
Compared with S-LASIK, both A-LASIK and T-LASIK are
effective in saving corneal tissue. Ensuring the effect of
clinical correction, meanwhile, group T-LASIK reduced
the corneal thickness correction to reduce the changes of
corneal blomechanics as much as possible.
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B Y UBHE ST I0 S A RS I R () = Rl el 48
WRUERR 2L ( standard laser in situ keratomileusis, S—LASIK) |
AEBRE VIR, (aspheric ablation laser in situ keratomileusis,
A—LASIK ) F12H 21 5 24 #5 2 (tissue — saving laser in situ
keratomileusis , T-LASIK) yNEROLEZ S I .
Frik B 9] & 81, WESER R O 2011 -02/2012-10
TEFRBEATHE 3 F BOGHT I TR I BT 6mo LA 1Y
B 66 il 112 R, SRJUTEAE 2 7 2172 #ESr T HOLHL
HEATFA, Moria 22 H] OUP9O HI1E 110wm FIREMRE, A4 &
TG | A R JEE B G 6 R A R L AR A R AR
FIAF AR EIFE, 43~ S-LASIK 4 (n=36) ,A-LASIK
ZH(n=40) 1 T-LASIK 41 (n=36) . K455 4045 AR A &
ARJ5 6mo F8 7 1 [A] 1L 7 Wk 25 BE IR ) | A AT IE AR
J7 FFERLEREE  Orbscan I MR I35 4347 2 G0 00 42 AR JBE K {i
F A I JEL )& (thinnest corneal thickness, TCT) & 5mm f#
fLEREIME BT WS T 45 20 T A 5 & K6 I 95
NIRRT ES
ZR AT 6mo B IE] AL A7 6 A £, A-LASIK 4148 T
T-LASIK 01 S-LASIK 41, ARJ5 6mo — 41 45 BR i 7F
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+0.5D LIN 5 96.43% , KI5 =40k 2% RMS (RMSh) |
W (CT) BRE(CL2) BRI AR M, 274 %11
2F L (P<0.05), S-LASIK,A-LASIK Al T-LASIK £ ffi
FEESE BRI R B S VIR B2 43 13 Jin 14. 94 +£29. 81,
11.2+10.94,5.83+17. 09 pum ; HLAv [T AR 5457 i Y6 B (¥ VT il
JERE3 54 0. 85+0. 27,0, 72+0. 08,0. 59+0. 09um/ (D + mm®)
(P<0.05),T-LASIK #l A-LASIK ¥ ¥ /% £ st &8 s
3 S-LASIK 705152 30.59% #115.29% ,

Z5if :S-LASIK , A-LASIK I T-LASIK 34 RE 47 %5 555 1F it
PLHEE , R G B 22 BR2E R m B 1% 25 RMS {HA 34,
A-LASIK ZH A J& e 5 2 O At 19 25 % mT 8 5 A 22 1Y
AR/, A—LASIK Fl T-LASIK 3 S—LASIK 7] &
RO AR, T-LASIK ZH 76 AR T I PR 8T 1E 305 1Y [R] B sk
AT S ] RE I AR W) 12 E R AR A,
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03lF

T TIOCIRAL A FEEEEAR (aser in situ keratomileusis,
LASIK) 52 75 £ B A80HE 535 06 10 T Rl ik 21 i D63 1
BORMBOCT A, i THAREE T MR R 2 FIRTSE ) )2,
PAF G AR A5 B RAF I BN rE AR RS
TIMRIE D J DGR IR D ok HAT E A G TF AR B E R
Jra o AWTSE I8 i 10T B S A s o VR 1 0T S A
PBEEER (standard laser in situ keratomileusis, S—LASIK) . JF
BRI H]HE 53 1 306 I A5 1 B 8 R (aspheric ablation
excimer laser in situ keratomileusis, A —LASIK) M 2H 2175 24
B HE 73 O A IS BE R (tissue saving laser in situ
keratomileusis , T-LASTK ) =F A 6] AR, ) H i A RifA
JE T ARITRL
UBSE X 1b-Rr~
1.1 3% BEFE 2011-02/2012-10 7EF& Bef 75 F 0%
AT AR IFRE T 6mo LA B 66 1 112 B, H
rh B 38 5] 62 MR, 4 28 141 50 MR, 4Fi% 19 ~46 (°F-1429. 21+
7.18) % ERBIEE -1.00 ~ 9. 00 (F1-5.25+1.91) D, HOk
BEO~-4.25(F-0.76+0.76) D, 55 %5 B 85 ( spherical
equivalent,SE) A-1.25 ~ 9. 75 (F44-5.64+2.06) D, L}
LA logMAR /)N B 5%, R A7 AR AR A1 77 (uncorrected visual
acuity,UCVA) 0.2 ~2(F4#70.94+0.30) , 5 LT
(best spectacle—corrected visual acuity, BSCVA) -0.2 ~0(-F
¥1-0.040.05) . AR A DCRE A RS BE G OL R
AREAL B R ISR B FAR DI F H 53 S-LASIK
2H(n=36) . A-LASIK 4 (n=40) & T-LASIK #(n=36),
FEARGOR LR 1, WEHE B AR R WA T A-LASIK R, &
JEEIT R LIS P2 AT B 5 B 4T T-LASIK AR5,
HARBH ZHBAT S-LASIK, AR AT =41 BREE | SE i
LERZRA G2 E L (P<0.05), &l A 1R B
(thinnest corneal thickness, TCT) KR4 2522 % LG
EX(P>0.05) . FrA ARIRLHEER R A FHOCIR AN
B R FTBEARAE |4 B e Ph s , TTIR A5 B TR s

1990

F1 FHAERFMEKER xXxs
Eistay S-LASIK 41 A-LASIK 41 T-LASIK 21
I 16115 22 22 22
R %k 36 40 36
AR (%) 29.64+10.17  29.45+6.45 29.09+5.96
UCVA (logMAR) 0.87+0.34 0.92+0.14 1.05+0.36
BSCVA (logMAR) -0.05£0.05  -0.06+0.06  —0.02=0.04
BRE5(D) -4.18+1.68  —-4.83%1.43  —6.81x1.60
B (D) -0.50+0.53 -0.60+0.58 —1.21+0.94
SE(D) —4.43+1.72 -5.13£1.62  -7.41£1.60
NCT( mmHg) 15.63+1.96 16.62+2.31 17.62+2.63
2 K (8 42.86+0.78 43.18+1.39 43.82+1.91
TCT( um) 553.89+27.71 547.35%19.71 539.11+27.14
L L% (mm) 6.39+0. 39 7.05+0.70 6.51+0.52

1 SE : SRR ERBE ( spherical equivalent) s NCT ; JE4Z A PE AR . ( non—contact
tonometer) ; K {8 = (K2 +K1)/2; TCT: # ¥ fA I J& ¥ ( thinnest corneal

thickness) .,

1.2 ik
1.2.1 RETHRE  ARHTEIUH AR A5 BRI (E
PRARERL 7 26, 45 R L LogMAR /NEIE %) L AR B il MR R
FE IR 25 A I R S B0 BT AR B A
FRCHEE A HIR JES | A SN B | A R 0 IR il A S b T 38 i
B2, HERIREFRZEZUE, HE Bausch&Lamb
Orbscan 11 HR 51 7 43 M1 5 e 47 f I b T [0 4G A, i 5%
TCT,K1 Al K2 {8, it B W& F K H, A% H
Bausch&Lamb Zywave I FI{5 25 43 AT AL A7 #A B T 15 22
G (A ARG AT REE ) | SR AE G T L 0% % w15 22 B
J05% Smm HESLE AR F R EE 2 (C7) KPE2E(CR) Bk
25 (C12) M8 2 RMS(RMSh)
1.2.2 FRFAZE RHELEMH LA A 2172 #E5rFHOL
Mﬁﬁ?*,%ﬁﬁﬂ?ﬁi{é 193nm, fEim B 120mJ/cem,
AR SOHz, A5 A bk o 19 V1) & R 0. 25wm,, il 75 [
Moria 23 7] OUP9O — U TSk A 110 wm S0 35 £ B
B 8. Smm, MALYIHIAL43 R A/ T 3697 K36 A
T EOEHL N T E , IR A Orbscan 28 S5Smm X K
{8, VI X H 42 4% Orbscan ¥ 2% K5 G T i FL K /N 43531
5.5mm,5. 8mm,6. Omm , JHOEHEEEHR 1 ~ 2mm, — IR EFOE
YIl) . AR S E 0D, JoFk B 6, okl
R A 8l o 5 3 D) 68, 80 4% ff 5 5 R R ORI T
300 wm , £ RS2 18] ol ik | A7, A BRI 20 SRR T B T R
AR TR BT IR, 0F T 24 BT 0 G L A i
MEAE oL, IR A TR f Rl —107 3 T A B ESE AL
1.2.3 RIGAE  RJIFH 1wk 25 A RV B IR S0
W IR BRI, % 4 IR/d, 56 2wk EEABIRIGHREREIR
WK 3 R/ d, BRI — R 1mo,, TR 45 T B H
TR 4 Y/ d, D5 Wik IR 9 1 o/ M e T IR IR, AR
J& 1d;1wk;1,3,6mo 43 AT RRAR AL 3 AR & | H AR 360, R
Ji 6mo VA A H AN B3 R BE, AT A I b T TR R U T
B2,

B2 4307 . R SPSS 13. 0 e 8 #4752 Ak
PR TR G 25 T 46 b S5 bR 25 (x s ) Fom, F
ARG T GORNY BT ¢ K S UEA T HLE, 4% 21 ) T i %
LR B E Ty 2208, WS4 18] FL AR T SNK—g K 56, LA
P<0.05 BESAGIFE XL,
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F2 ZAFAFESMMEILEETENGRENSERKETH xts
o RMSh c7 c8 Cl12
AHi LA AHif NG AHi NE] A NE]
S-LASIK ZH  0.27%0.10  0.40£0.17 -0.12%0.26 -0.13%0.20 -0.01+0.08 -0.16+0.24 —0.14x0.14 -0.34+0.14
A-LASIK ZH  0.2420.12  0.32+0.11  -0.0620.19 0.17+0.24 -0.02+0.11 =-0.12+0.33 -0.10+0.12 —-0.22+0.15
T-LASIK 41 0.35%0.15  0.50%0.15 —0.19%0.37 0.1520.15 -0.01x0.27 -0.202£0.29 -0.1520.18 -0.50=0.27
%3 =ARKXFAHIF MAD,EAD,Diff #1 TCT & (X%S ,pm)
TCT
ax:l MAD EAD Diff R FY=
S-LASIK #H  102.06+40.76 87.11+27.57 14.94229.81 553.89+27.71 451.83+43.85
A-LASIK #  101.55+27.39 90.35224.61  11.2+10.94 547.35x19.71 445.80220. 10
T-LASIK 41 116.72+27.37 110.89+24.41  5.83+17.09  539.11+27.14 422.39+28.67
7E : MAD  SEBRYIHI R ( measured ablation depth) ;EAD ; Blig 1] HIRJE (estimated ablation depth) ;
Diff=MAD-EAD; TCT . 5% i ff i J&£ & ( thinnest corneal thickness) .
28R 100
A REREMABEERE  AJ5 R E S =
BB TR E RS R RGBSR AR AL, 2 9 I 85.0% 0
S-LASIK 2 E VR a0t 5 4], BZ0% 3 1l ; A-LASIK 2% S s | 778% 80.6%
5 45, 1% 2 5 T-LASIK 41565 4 6], 1256 3 B (K1), s
ARG W REIE 43910 77. 8% ,85% 1 80. 6% ; A~LASIK 41 i 20t
VAN NEY A HIE N D =N 5 e =8 0 V=R W R D=V s o)
T SAARJEHITCHRIR L 2k % T G IR | SR I8 60 r
FAE R SR IT RIE 50

22 RERBUAMBEEBRENRE —4REHIBU I
100% 5 B A B 8 IE WL 7, B IE AR B IR, =4l
BSCVA Z R Siit¥E L (F=1.12,P=0.32) ., AJ5 6mo
= EEBRBEAE 0. 5D LA (5 96.43% , Hi S-LASIK,
A-LASIK 11 T-LASIK SE 7£+0.5D LA 435 /5 88.9% ,
100% ,100% ;SE 7£+1.0D 4355 94.9% ,100% ,100% .
2.3 KRR ZEMZEWL ARJ5 6mo =41 RMSh ¥y¥4fin, 5K
HIAH 22 5 8 et 2% 5 L (P<0.01) . H i A-LASIK
ZH BN B Bt /1N, S—=LASIK , A—LASIK 1 T-LASIK =4 [t
BESASITFE X (F=15.05,P<0.01), A-LASIK 41
Al T-LASIK 4L R J5 6mo C7 [a] IE{EAS 1k, S-LASIK 41 C7
ARIGBARTR AR, SATHELZFASIT#E X
(P<0.05), B ERARITFE XL (F=17.43, P<
0.01), RJF 6mo =41 C8 AR AN, 5 AR L
ZREGIFE XL (P<0.05) , Hif A-LASIK 20 5 i fi
DR ZER LG E L (F=0.74,P=0.48) , R
J& 6mo —H1 C12 ¥ AN, S AT IL2Z R ARIT¥E
Y(P<0.05), Hft A-LASIK 48 hn/b, =4l i 4 5
FGi5E L (F=19.29,P<0.05,%2) .,

2.4 VIBIRE ARSI A 35 0 R B 2 AR 0 S T A o A B
JIHIE (9 EEIE A IR 5L R RN IO ML T3 H Be 1)
HIRE (estimated ablation depth, EAD) 5, SZFR 8 BE )
HIR BE ( measured ablation depth, MAD) &7 Orbscan II fj i
B A5 R AT 5 ARG TCT Y22, 458 Bn, =4
MAD ¥J 5 F EAD, 2 R A G il2# B L (P<0.05), =41
MAD % EAD 43538/ 14.94+29.81,11.2+10.94,5. 83+
17.09pm, —H B EF LG ITFE L (F=1.79,P =
0.17,%3),

S-LASIKZl A-LASIK4l T-LASIK#4L

Bl1 ARigémo ZHREMNHEEE,
10 r
0.85
08 F 0.72
T
.E 06
=)
E o4}
02
0.0
S-LASIKZH A-LASIKZ T-LASIK#4
E2 =ABqmERRAELENIEIRE,

2.5 BAIEAR B E X ERIYIEIRE A 1w BLEA 7
SR IR B = MAD/ e/ I SE | (v g Y1) ] v e X 2
#2) o S-LASIK,A-LASIK FI T-LASIK = £ BA{ [fii 1 B f7
JE G EE B TR EE 43510 0. 85+0.27,0. 72+0. 08,0. 59+
0.09pum/ (D - mm®) (P<0.05) , T-LASIK I HI| it £ 5 5L i
58 S-LASIK 7529 30.59% , A—LASIK 1] 1] %) £ [ JE 38 ¢
S—LASIK 52 15.29% (&l 2) .

3itit

BARERANEBREMNEXZR  IEH A g X 5 il
B, DA R T o 1) o R 2% i 23 528 sk /0> | HG O bR T
HEREEDE AR BR R A . HHTE H % LASIK 3 %) f
JEE L I 22 A U o0 A R e ok DX i 3R TR BT IE O
ANIERE P, BTG HRIR 15 3 3w (B AL 58

1991
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LASIK R FHER T DI Al A A BRI A8 & AR s, IR &
1% 2245 ) 2 IR BR 22 2 1, S B8O RE R w1 T
R ERRZ G SR DRI TR AR I U o R i A7 31
Xk, ABFSEH, S—LASIK , A—LASIK F1 T-LASIK R J5 14
ZEG AR AR BE (3 fin, e A— LASIK 34 i B B k20>
TRIPIAL, U H R AR S5 Bk 25 52 600 vk 38 ik 3%, i 5 2= 8
R I BNk 7 by N = 3 ) B N 5101
71 ,/H A-LASIK RJ5 6mo [ FIRE IS T [ AZOGEL
SR YR B FHALM AL, X 0] A -5 Bk 1 U H|
PRS2 B B AR DA
B2HRBAEERE EPRAIN LASIK RJ5 A BT O/ #
B JIREJEE 188 107 28 /0 1K 3] 250 wm L b, DLAR R TF % £ B0
SERCTE R A YU HUAGR | B 1E & A 4k & Ve R4 f R Bl
FHAR K, I VR R BE 4678k 110 ~ 160, £ 2
I 90 um TR %Eﬁ\%w ¥ H #1428 Technolas 217z
10 planoscan 1 2R 1AL LASIK , Hansatome Z160 1Y 7180
J13k idad A Ik A R B ) MAD H EAD 4
27.37+18. 02pm, A Ky 75 K AR MR KL B K e AR R B2
280pm NH . AW R BN, S-LASIK, A-LASIK Fl
T-LASIK 41 MAD %¢ EAD 4 A [FF2 BE B3, X 38 s X)
BETTREA VI A TR, 5 B0 VR 5 A A S XURS: 4R
T, AW 5 F ) R I3 DR S5 A J2 822 R 300 pm , A7 250 b £
UE T 5% B3 A B R 0 410 wm , U8 /0 A 5 (88 8 £ B 1) %
Ao AN ARTR] R B HE S T O EHILES B A IS B D) IR
S HEE VI TR BE 1 22 57 0] BB 45 AN A ], Zeis — Mdeitec
MEL 70 #5330 HLAS i #A I8 S2 BRI BE L 38 R
A 10w R 52 5 B A U 1R IO AR A 4 P 4 30k
ML R SCPRUIHIE R S SHLR A % 1, A =AU
HH T-LASIK F1 A-LASIK ¥R A 8501 29 B4 4, 3 S-1LASIK
349 30.59% Fil 15.29% , [RI, $5 7% X6 T £ i 8
o O R ) BB AT LA A SR ] T-5¢ A-LASIK /Y
RESCHEAT I , 9 H T-LASIK 7] DAE AR 30F I R 55 1F 3505
4D ] s 9/ D o, R/ A B A 1 T 2R i AR A

AT i A AE — 26 Sy KR, g T [0 JBs P 3 451 9
FRAE H A A DG A IS PSP RS 1 R O I FL B4, R
WEETFARVIHIB, RT3 5 il R BT EK 3 SE
Ko W i AR B A e X BRI R TCT
RAR 22 AR T TG 24 B S, 3 FE X 285 5 43 B AS i s
H 3070 AR X B OB B A A B N 4 TR A BT 57
Mo T AS RSN o V1) SR BEAN [, ST 15 £ R
JE AR AN 58 A AR ], PR e i e 3 A Bl D BF 5 P 75
et P I] — b S 7 A A I RE S T )
A S hRiE” (T IR A Sk T S A
il A0 AR B b B R Ak kMR IR B XU TR Ot A
LASIK A JF ], — MR A BN A i
M AE AT AR h A w1 H A SR A i
o EEAL TN O, R & T, 2R k&
IR0 0 B 110 (60 e T R 2 07 TR R O ZEAT AR
PR EAR T A Y ik 80 TR rel F o, RSk

1992

AR AR T, A BRI JREXE A — UM 1 S A2 1S o S i v
FEAENR]— - E M &, i Orbscan £ B JE K1 AT i
7N EAR 1mm (144 f B8R 2 K TCT, JF 7T k47 8 52 22 el
H, BIRA IS R, Orbscan I 5 1E # A BEAIAT D6
FARNBEAR B A G 1 g R B (central corneal
thickness, CCT)fE A" Ry T BF5E B A AT bk, i
DR S SRR A DR 3 B B 5 (B8] A T 2 TR I AR
5T e 9 £ B5EJEE B2 SR ) Obscan I 454 TCT {45 Sk B 5%
Eizy o

BN KT R B S AR R DGR A IR

LT ML AR R AR T AR, TR FA
HERAE BRI A5 B AN TEREAR R AAE

S 3k
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