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[Abstract] Objective To compare and analyze the higher-order aberrations (HOA), contrast
sensitivity (CS) and CS under the glare after FEMTO LDV femtosecond laser flap and mechanical
microkeratome Hansatome flap in laser in situ keratomileusis (LASIK). Methods This was a prospective
clinical controlled study. Ninety-two eyes of 46 patients were treated with FEMTO LDV as the
observation group, and 104 eyes of 52 patients were treated with Hansatome as the control group.
Wavefront-guided LASIK (Zyoptix) was performed on each of these eyes after the flap preparation. HOA,
CS and CS under the glare were evaluated before surgery and 1 week, 1 month, 3 months after
treatment. Data were analyzed using chi-square test, ANOVA, independent ¢ test. Results At 1 week
after the surgery, 59/92(64.1% ) patients in the observation group had uncorrected visual acuity
(UCVA) levels reaching or surpassing the preoperative best corrected visual acuity (BCVA),
while in the control group, this rate was 76/104(73.1%). At 1 month after the surgery, the rate of
UCVA =preoperative BCVA was 82/92 (89.1%) in observation group and 96/104 (92.3%) in control
group. At 3 months after the surgery, the rate of UCVA =preoperative BCVA was 86/92(93.5%) in
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observation group and 96/104(92.3%) in control group. The two groups were not significantly different
(x’=1.423, 1.112, 0.183, P>0.05). The refraction was +0.49+0.24 D in the
observation group and +0.35+0.32 D in the control group at 1 week after surgery, while at 3 months, it

after the surgery

was +0.10+0.18 D in the observation group and -0.14+0.22 D in the control group. The differences
between the 2 groups were insignificant (1=0.566, 1.178, P>0.05). Higher-order aberration. At 1 week
and 3 months, the HOA and coma in the observation group were all lower than in the control group
(¢ ,=-2.422, -2.295, 1;,=-1.957, —-1.926, P<0.05). There were no difference in spherical aberration
and trefoil between the 2 groups (¢, ,=-1.395, -0.779, ;,=-1.205, -0.922, P>0.05). The 2 groups
photopic CS was not significantly different after the surgery. The observation group mesopic CS
decreased to the lowest level at 1 week postoperation, and returned to preoperative level at 1 month
after operation. At 1 month and 3 months, the CS were higher than preoperation at 3.0, 18.0 c/d
(F=3.602, 3.216, P<0.05). At 1 week after surgery, the mesopic CS of the observation group was
better than the control group at 6.0 ¢/d (:=2.326, P<0.05). The 2 groups mesopic CS was not significantly
different at 1 month and 3 months after operation. At 1 week after surgery, the photopic CS under the
glare stimulus of the observation group was significantly higher than the control group at 3.0,
12.0 e/d (¢=2.173, 2.327, P<0.05). At 3 months, the medium to low spatial frequencies (1.5, 3.0,
6.0 c¢/d) the mesopic CS of observation group was higher than the control group (:=2.428, 2416, 2.507,
P<0.05). Conclusion Patients undergoing femtosecond laser-assisted LASIK have better quality of

vision after surgery than hansatome patients.

[Key words] Femtosecond laser;
sensitivity;  Glare

B AR IO il A ) R e TR B B Rk R

1 AR ) A 1) 22 AP TR0 e R o S P R R AR O

RAEB AN, Ry T RENEOG A 7 O T

Keratomileusis,laser in

situ;  Aberration;  Contrast

MSTREAR ¢ IR Z R LG Fm (£ 1), BfH
AT Fe M AR o AR B AS B B8R, i AT R B
Yo g Rl iR AR S 1R 1A H

O T IOG AL EEEE AR (laser in situ keratomileusis, 34MH,
LASIK) A J& 4058 53 5 (14 5% Wi B2 i, JR AT Ee oy A7 T 1.2 #&%5ik

FEMTO LDV RO A Al Hansatome HLAK i 5
JI M AT R 2251 2 19 LASIK F AR a0/ 844 5t
TR (contrast sensitivity ,CS) & izt CS )48 1k |
B mr

1 XM&REFE

%

W 4E 2010 4F 9 A = 2011 4 4 H #% FEMTO
LDV "WRM O H M LASIK F AU 9L 46 #1(92
HROE W24 | IR 3142 %2 Hansatome LA A IR T 4
B LASIK TR # 52 1] (104 HR)AE R 4 BE2H W28 4]
P21 B, 2 25 ], xFRR A 5 28 i, 4 24 1,2
SRR 22 S e Ge 7 L (x°=0.656,P>0.05) , iy
BEBHERR LASIK FAREERE 2 48 H AR 55
ROERSE WAL AR JRYTORIX DR AR B 4
®1EHEARN— M (xxs)

1.1

KA AR ] (uncorrected visual acuity,
UCVA) K % IE W S (best corrected visual
acuity, BCVA) . BERHUREL T FE 585256  Orbscan- 11
£ B JE [ R #2 Ml TOLMaster 3 5 | 3 2 fih =C IR
FE D& H B2 AR o0 BT CBHT IR 22 K A (CS K A
FUZ G 3 | A IR P I JRE | 8L B KT A Ay K IR IS
o 2

U AT AR 2% K A R 1% E Technolas 24 w6 1Y
Zywave P T8 2240, T Hartmann-Shack Ji 38, it
S ML AN 6 mm PR 2E1E, HIREZK
A 3~5 W, UG E e B8 B /)y BSR4 1Y ]
18,18 5% 7 R AH (root mean square, RMS)

CS #i#r K fZ ot CS K4 & H & [ Stereo Optical
A7) OPTEC6500 12t CS A4, B 58 B . 5 1L
THARBRHER 3.0 cd/m?>, TN 85 cd/m?,

2753 1R %4 ERRELE (D) AEIE (%) i FL A2 (mm) HITIEIX (mm) £ T JE (pom) LI B (um)
pUEZS4| 92 -5.88+1.65 22.7+4.4 4.61+0.48 6.1120.22 541.6+32.0 94.8+20.4
it 1 4 104 -5.78+1.05 22.0+3.5 4.33+0.40 6.050.13 548.2+35.2 88.6£15.7

¢ fH -0.204 0.365 1.764 1.125 1.246 1.675
P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05




FPARIR G SIS R 24K 2013 45 7 A5 15 85 7 Chin J Optom Ophthalmol Vis Sci,July 2013, Vol.15,No.7 <411 -

DAL ] R I G R A B . SRR XSS A28 Ix,
BT o 135 Ix, A8 76 B — > 5 B O i ik 2
5 min, KA EARNTIE & A PR AR B R
iR, AR5 1.5.3.0.6.0.12.0.18.0 c/d,
1.3 FAR7*®

WL . P AR B B 110 pum, EL42 8.5~
9.5 mm, % B T U7, AR R, R 2% T IR
MG, 26 B AR 3 R TG A D AR 22 1 TLS SO AT
I RO R A7, U S R R SR AL [ 2, FEMTO LDV
RPN IR A O BT AR I S R AT 0 iR 22
| T (R A3 OGTE il ARET ph BRI 52 A7 A

XTHEZH . W A Hansatome 7B AR T 216 T3k
(Fr7R 110 pm £ B ) 0 E BB , BLAR TTik 8.5,
9.5 mm, #fF b5, AR AR AR A A R
FE AT RS | B8, A RSO 5 ) i 4 J 2R 4 i
BUNE DL, 005 2EAT I R 2251 S 4 306
TRl AT T vk I 5 7 1 B

JI A FAR Y A 250 0 i 6 TF A B 4 & 0T
AR HETE R
14 %itFuk

HREPEIG RX BB 5T, SR SPSS 15.0 ZEit4%k
T, FM LR R TS 22 40 etk T 22404,
ZH R A 2 5 H AR Dunnett ¢ 865652 2H 18] AR
MSEAEA ¢ K6, LA P<0.0S WESFARITHE L,

2 H#R

2.1 RE24MHki

ARJG 2 41 BCVA BT N, ARJG WA T
PRI WS T X RAL, & R, 2 A2 RIS
R (&R 2),

%2 ARJF 241 UCVA=ARET BCVA H 1 AR [IR %L (%)]

22 RE24RKERE

WA ARG 1 JR B RO A B s
(+0.49+0.24)D; Z AR )5 3 N H B HARE , M
(+0.10£0.18)D, T HRAA AT 1 JEWJE S BE A (+0.35+
0.32)D;3 M H AT MR, K (-0.14£0.22)D, 2 4
) JiE 6 B 22 A G it 2 X (1=0.566 ,1.178,
P>0.05),
23 RJE 24 &M 1% £ (higher-order aberration,
HOA) b 45

ARHP 2 206 HOA Bk 22 2% | = it By RMS
HAG S0 25 RGEITFE L, XHair 2
HAARJG HOA Bon, RJE 18 K& 3 4 HE & HOA
FKEEZM RMS{H 2 M 2 R A 5023 X, W
AT X ARG B3R 25 L =R RMS {H 2 410 22 35
LG L (WK 3),
24 ARJG24CSrE

HIRLT 2 AR5 4wl a5 CS {22 R gt
FEN, WFEKA4,

LT WS AL CS (E AR 5 25 B 8] 4 e 1 JR
B RS RATZER LGSR, A AR CSED
IRBIARFAKSE, I 1A A # 3 ASARF3.0,18.0 o/d
ib CS R T AT (F=3.602.3.216,P<0.05), 2 41t
BOARE 1B 6.0 o/d b WEEAL CS H = T 4l
(1=2.326,P<0.05) , K J5 1.3 A~ H I 2 48] 2 5 L5
IR (WES),
25 RE2MEFEK CS LR

ARJG 1R 3.0.12.0 o/d kbW EE AL %% CS H
TR R4 (1=2.173,2.327,P<0.05) , KJE 1.
3AMAR2AHMESFRAGRITFEX(WEG6),

AL T RO CS {E 1 JE B 7E 25 [ R A 3.0,
6.0 c/d &b 2 AR 2 7 A G it 27 X (1=2.124 2.691,
P<0.05), RJ5 3 A~ HHB,7E 1.5.3.0.6.0 ¢/d 2 4

Lanil AR %4 ARG 1JH ARE14H ARE3 1A
WAL 02 59(64.1) 82(89.1) 86(93.5) ] 22 54 Gt i 22 2 X (1=2.428 ,2.416 ,2.507 , P<
i IR 104 76(73.1) 96(92.3) 96(92.3) 0.05), AJ5 4B E SUELH CS (H 3 & F X 4
X i 1.423 1112 0.183 (W% 7),
P >0.05 >0.05 >0.05
K3 ARIFE2HFG 2T L (Z+s, um)
R R 31MH

Zin R — . — -

SR B 5 22 Hx I RE Bk S 15 22 Hx P RE Bk 2z
W5 241 92 075:030 0268025  0.06:0.07  0.45:0.29 0.61£0.30  020:027  0.04£0.05  0.44x0.28
s e 41 104 095:027 043003  0.08:0.08  0.59+0.21 0.89+0.25  0.39:037  0.06£0.07  0.55+0.17
i 2422 2295 ~0.779 ~1.395 ~1.957 ~1.926 ~0.922 ~1.205
P <0.05 <0.05 >0.05 >0.05 <0.05 <0.05 >0.05 0.05




-412-

F4 2HTAFFEHIT CS ML (xs)

AR IR A2 5 B B A

2013 42 7 A% 1585 7 Chin J Optom Ophthalmol Vis Sci,July 2013, Vol.15,No.7

23 ] 1 %

AHT

ENERUL]

AJF1AH

ARJE 3 H

(c/d) WAL (92 M) XFARLL(104 M)  WAZEAL(92 M) X FRLH (104 ME) WIZLLH (92 MR) *FFAZH (104 M) WILELH (92 ML) XF AR (104 )
15 16030169 1.609+0.196 153820097  1.558+0.136 17320150  1.613£0.257 1.695:0312  1.670+0.144
3.0 174420125  1.693£0.209 18080117 17140208 18530125  1.8260.145 192220158  1911+0.177
6.0 17080248 1.699+0.241 1.832+0.185  1.629+0.430 191320214 1.814£0.239 19230180  1.812:0.195
12.0 12500506  1.268+0.378 143110321  1.188+0471 1508+0238  1.379:0.264 15190290 13380242
18.0 0766:0491 067410532 0770:0570  0.583=0.501 08420274 067210642  0885:0559  0.835:0371
x5 2AFARAFEREAT CS XL (F£s)

25 LR A R 18 ARJE14A ARIE 34 H

(c/d) WEELL(92 M) XTHAZH (104 HR)  WRZEZH (92 M) XFHAZH (104 M)  WREEL1(92 ML) XFHAZT (104 M)  WWEELL(92 ME) Xt HEAL (104 ML)
15 16680164  1.675+0.248 16920168 15670423 174320172 16770216 1.835:0254  1.712+0254
3.0 1.731+0.146 1.720+0.207 1.690+0.139 1.522+0.381 1.858+0.198 1.783+0.199 1.932+0.198 1.828+0.177
6.0 1458:0412 148250241 16000225 1.295+0.482 16710186 1.615%0.150 170320276 1.648+0.242
120 07210613  0.885:0479 0.846:0387  0.747+0.594 0970:0578  0.979:0418 1.132+0390  1.140+0.533
180 0.133:0306  0.273£0.391 022740446  0.042+0.189 0520£0.524 03860416 05690492 0.502+0.569
F6 2AURFHM FIZE CS R (Fs)

25 iR ARG 18 ARJE14H ARJE3 A

(c/d) WAL (92 ) X IRLH (104 1)) WEELH (92 1R ) X AL (104 FR) WLEELH (92 B X IRLH (104 1)
15 1.70920.174 17000216 1.857+0.157 1.71120.208 1.853+0.167 1.80320.246
30 1.92020.183 17570249 193520.119 1.902+0.168 1921£0.123 1.912+0.260
6.0 1.813+0.201 1.654+0.483 1.882+0.203 1.837+0.200 1.923+0.229 1.898+0.153
120 14830236 1.186+0.462 1.496+0.232 140520264 146420322 1.459+0.160
180 0.778+0.584 07470483 0.907£0.373 0.808+0.573 0.981+0.492 09170437
x7T 2ARFHEUTIZE CS X (v£5)

E(UIETES ARJE 1A AJE14H ARIE3 A

(c/d) WLEEAL (92 ] ) ST HELL (104 HR ) WZLLH (92 1R ) X IR (104 HR) WAELH (92 IR ) X HRLH (104 1))
15 1.587+0.156 14810434 1.65320.189 14930206 1.668+0.195 15100265
3.0 1.584+0.177 1.415+0.381 1.789+0.233 1.627+0.252 1.792+0.285 1.637+0.225
6.0 14460214 1.11120.585 1.6130.205 1.25420.460 1.6030.246 122420421
12.0 0.741£0.531 0.440+0.559 0.923+0.485 0.856+0.769 0.937+0.560 0.867+0.503
180 0.04420.174 0.03520.156 0.309+0.453 0.249+0.626 0.392+0.386 03020432
N M0 ARPETT T, 2 ARG RRIR A ) B AR BIR

CAPHOEAE LASIK A A iy i F 5 £ FEEH £ il
YEREA = 8 T — B2k, FEHIE 0 fa BT
Ay — BN i T R RO AL A R T AR )
A Y 2k FR AN TRD AR AR R P s RN TR AR RO
MR o g A AN /], =35 R 5 HOA K& CS 1] g
225 MR TR CRPEOG TG B LASIK R J5
3E T AE O, FRATTRE A b T 2 o Oy 5K
LASIK A J& 2

F 77 R S BE T, AR BF 5% 45 SR 2R LASIK A
i S AR EOG R A B T 2 b AR LA R 45 1
GRS, ZetIrm,2 AR AT
HH J8 52 0 40 ) P A2 1 I RE R R A B AR IEAL )

R B BT, AR DGR 45 R 442 0r HARE
S RAEA A DGR T T 2 2H 34 FRAR Y 25

H ORI IA HOA f4 38 ] DL 5| B 00 58 5 4 %
ST B AR YB3 4 i 06 TR 19 & e H w2
R BE M R 3R S5 HOA B i £
T 5 1) 38 2ok 2RO T Rl P BR | 36 R R R A R
RYFCEUINCERE, AT SR T R4S B 1 45
SO TR R o R O o R A5 E)
ORI I R R TN M A ELA DR, RS
HOA MU H 5 52 3 0CHE , AWFFEXT 2 #r 2 ZHAR
JG B HOA BR22 HEMm=mfHEM, K5 1.3
A H BPIEL L S HOA K 22 RMS B I8 T % BR 4 5
BR2E Je = 2 RS S5 R0 . 2 4118 HOA R



AR IR DG 5 SR 223K 2013 4F 7 A48 15 %55 7 01 Chin J Optom Ophthalmol Vis Sci, July 2013, Vol.15,No.7 +413 -

], 2% JE AT B8 — 7 T2 5 SR OG IR R A B )
TAREXST T BB JBT R A J LAl g 2% L i s e A [m] ) AT
1 HOA BYZRAEA RN, 55— i, CRMBOG TR
34 5 — B0, A RSE R B RO — 250 [ A
MEMTEA R X FE CFMEOEAR 5 R 22 58 i A
Fb, B s RO RS aR DI b T
VEANEAES Y HOA

CS 26T AR5 PR A 3 0T 1 1) — FOE 5 A6
AR, B R WL R G876 AN R 52 B A5G T XA [
25 RS 11 1E 52 6 2 S0 1R RE o, mT [ 42 sz ke
PIARTEAL IR I i 2 R B i . FE— R EE B
W T CHIR B A0 50 B 1 0, R AL T X S ] A AR R
SRE T A, JEHGE G T A B O RIS AT
R as R R, LI T B EmE N WA AR S
H ) CS KA 25 R E T L LT R s
1 JAI} 6.0 c/d Zb W 2L CS B & = TR, 1
MFAJE 18 3.0.12.0 c/d AW EEAL X% CS 6
XYL, R 1.3 A2 dm 25 %E 5
TR, WAL 45 3 2R 4 % % CS H T
XFHRZH U 1 R AEZS R Ry 3.0.6.0 o/d b,
3AAME1.5.3.0.6.0 c/d LRI EZFA G FE X,
DL 45 SRR R LS 20 55 % A AL AR J 7300 B R AR A B
I CS &4

AHGEWNR, BriE R EW ) s 5%
M CS i HOA FZ &8 22 pkas P e 7R KR
JFE 52 ma AR CS™ AR FE 45 0 R AR S5 e 4 £ 22
RMS B AR X5 REZH  ifif [F IR 58 40 CS KA 45 1AL T
XL RZIEXT CS M52 R/ X IR . FRATTIA R
MR A TG CS KA 25 50 T X5 R, 38 20 et DA 2 U
T RADHOG AR f B B i, RS AR 253 b,

Montés-Micé #1 Charman!® % # 31 iF 52 7 HOA
5w 2SR CS M &, LASIK RJ5 & B4 2
I | B AT I = A I P G e A . A T N
Montés-Mico ZF2H23E | IntralLASIK A J5 i) HOA ik T
BUAR ) LASIK, "CRPEOGHIAR J5 CS w25 1] 45 2%
WAL B S5 R0 T HLA ] I, FRATA S A2 2 4
ARG REEXT CS 520w i) 25 57 32 28 3R BULAE rp Ik =5 () it
AL FRATTIYZE A5 SCHRARGE S BN [R5 v el T
Va2 AN A A AL AN [R] IR AR AN R o
I3 F WA R DL B3R yT 7 RN i S8, A%t
T CS MR RE T i m R A A5 R A R E
ARHG X CS Bz iz 6 i g mm % CS{EM 0,
AR AR S BV A8 A RZOEHICR CS A P BE AT, A5
Ah b Ie Ik &I, T REE BUR E SR X CS R AS
Z LIRS X 5 AR S0 A5 R R BR A G,

BOR 2 BT R AR B 0t CS K, kT A ]
105G 2 it ZERAPEA Rk — 2 BF T

SE

[1] Binder PS. One thousand consecutive Intralase laser in situ
keratomileusis flaps. J Cataract Refract Surg,2006,32:962-969.

[2] Kezirian GM, Stonecipher KG. Comparison of the Intralase
femtosecond laser and mechanical keratomes for laser in situ
keratomileusis. J Cataract Refract Surg,2004,30.804-811.

[3] Montés-Mic6 R, Rodriguez-Galietero A, Alis JL. Femtosecond

keratome LASIK for myopia.
Ophthalmology ,2007, 114 :62-68.

[4] W& FKRE, TTH,%. Intralase FS60 Fl Femto LDV KFb 4
O A F R YRR AL R AR IR IR 2 5O aE B 2 e A
2011,13:4-8.

[S] Marcos S. Aberrations and visual performance following standard
laser vision correction. J Refract Surg,2001,17:5596-S601.

[6] Applegate RA, Hilmantel G, Howland HC, et al. Corneal first
surface optical aberrations and visual performance. ] Refract
Surg,2000,16:507-514.

[7] Yamane N, Miyata K, Samejima T, et al. Ocular higher-order

laser  versus  mechanical

aberrations and contrast sensitivity after conventional laser in
situ keratomileusis. Invest Ophthalmol Vis Sci,2004,45:3986—
3990.

[8] Chalita MR, Krueger RR. Correlation of aberrations with visual
acuity and symptoms. Ophthalmol Clin North Am,2004,17:
135-142.

[9] Mrochen M, Eldine MS, Kaemmerer M, et al. Improvement in
photorefractive corneal laser surgery results using an active
eye-tracking system. J Cataract Refract Surg,2001,27:1000 —
1006.

[10] Krueger RR, Seiler T, Gruchman T, et al. Stress wave
amplitudes during laser surgery of the cornea. Ophthalmology,
2001,108:1070-1074.

[11] Miiller B, Boeck T, Hartmann C. Effect of excimer laser beam
delivery and beam shaping on corneal sphericity in
photorefractive keratectomy. J Cataract Refract Surg,2004,30:
464-470.

[12] Montés-Mic6 R, Rodriguez-Galietero A, Alio JL, et al. Contrast
sensitivity after LASIK flap creation with a femtosecond laser
and a mechanical microkeratome. J Refract Surg,2007,23:188-
192.

[13] Pietild J, Huhtala A, Jaiskeldinen M, et al. LASIK flap
creation with the Ziemer femtosecond laser in 787 consecutive
eyes. J Refract Surg,2010,26:7-16.

[14] Grosvenor T, Goss DA. Clinical management of myopia. Boston:
Butterworth and Heinemann, 1999 .155-162.

[15] Miller D. Optic and refraction. New York: Gower Medical
Publishing, 1991 :15-23.

[16] Montés-Mic6 R, Charman WN. Choice of spatial frequency for
contrast sensitivity evaluation after corneal refractive surgery. J
Refract Surg,2001,17:646-651.

[17] Montés-Mico R, Charman WN. Mesopic contrast sensitivity
function after excimer laser photorefractive keratectomy. J
Refract Surg,2002,18:9-13.

[18] Montés-Mic6 R, Espaina E, Menezo JL. Mesopic contrast
sensitivity function after laser in situ keratomileusis. J Refract
Surg,2003,19:353-356.

[19] Oshika T, Okamoto C, Samejima T, et al. Contrast sensitivity
function and ocular higher-order wavefront aberrations in normal
human eyes. Ophthalmology,2006,113:1807-1812.

(Wi H 91 :2012-11-26)
ESe ESUE TS





