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Abstract

¢ AIM. To compare the changes of dry eye symptoms and
signs after femtosecond - assisted laser in situ
keratomileusis ( LASIK) and conventional LASIK by
Keratograph 5M.

e METHODS.: Sixty patients (120 eyes) who underwent
corneal refractive surgery from June 2017 to November
2017 were enrolled. Thirty patients (60 eyes) underwent
femtosecond - assisted laser LASIK and 30 patients (60
eyes) underwent conventional LASIK. All patients took
examinations of Keratograph 5M dry eye related
examinations, routine ophthalmological examinations and
ocular surface disease index (OSDI) questionnaire before
and 1wk, Tmo, 3mo and 6mo after surgery.

¢ RESULTS: One week after operation, the OSDI scores
of two groups were significantly higher than pre -
operation ( P<0.01), but 1Tmo after operation, the two
groups recovered to the preoperative level ( P> 0.05).
Noninvasive tear film break-up time (NI-BUT) in the
conventional group was shorter 1wk, 1mo and 3mo after
operation ( P<0.01), while it was shorter in 1wk and 1mo
after operation in femtosecond laser group ( P<0.01).
There was significant difference between conventional
group and femtosecond laser group at 3mo after
operation in NI - BUT ( P<0.01). Tear meniscus hight
(TMH) and the thickness of lipid layers of the two groups
all decreased in 1wk and 1mo after operation ( P<0.05).

e CONCLUSION: Whether femtosecond - assisted or
conventional LASIK will affect tear film stability and cause
dry eye symptoms. The degree of influence decreases
gradually with the time after operation, but femtosecond
laser group can recover more quickly.
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*1 BAREFREERESERAALR (X£S,LogMAR)
24 5] R %% ARJG 1wk ARJ5 1mo ARJ5 3mo ARJF 6mo
1540 60 0.04+0. 14 0. 00+0. 17 0.04+0. 18 0. 10+0. 55
KRbe 60 0. 00+0. 15 0.00+0. 14 0.02+0. 24 0.06=0. 27
t 0.878 1.772 1. 402 1.578
P 0. 383 0. 652 0. 152 0. 120

*2 MABREFRWEERESTFRERITESHILR (X8 ,51)
24 5] HR %% AHT ARJE 1wk AJE 1mo AJF 3mo AJG 6mo
1540 60 11.34+6. 82 26.87+7. 46 13. 15+8. 21 12.33+5.74 12.16+4.76
Y 60 12.16+7. 88 20.13+5.76 12.89+9. 05 13.01+6. 15 12.58+7. 06
t 0. 199 -0.352 -0.504 -0. 186 0. 049
P 0.393 0.013 0. 506 0.433 0. 092

*3 MARMERBETSEILE (X£S,mm)
24 ) HR %% AH AJG Twk ARJ5 1mo AJF 3mo ARJG 6mo
15540 60 0.21+0. 08 0. 15+0. 05 0. 17+0. 06 0.20+0. 10 0.22+0.09
Kb 60 0.22+0.09 0.16x0. 03 0.15x0. 08 0.23+0.07 0.21+0.08
t -0. 096 -0.099 0. 065 0.113 0. 088
P 0. 840 0. 834 0. 948 0.721 0.921

FARREAENG 00 . T HRAH SCAS A | fh W] — Il FH IR R 25 5 43
WA T 6155 H 3T & BE (tear meniscus hight, TMH)  JE{Z
AVETE BR A 24 B} 18] ( noninvasive tear film break —up time,
NI-BUT) , 3 & & K 4E & A 2k 1H B ik 24 B a] ( first
noninvasive tear film break —up time, NI-BUT) IRSGEY S
A TE RERE 24 0 1] average noninvasive tear film break—up
time, NI=BUTave) I IRIV-5> JRBTZITLL IREL 34T,
1.2.3 RERAA MWHBEARFHSTZAERMIEK
PATH IR YK 4 WK, 22 Twk S5O 1g/1 UK T 3 R 8
BER 4 WK BEE R IR 1 R, FFEE Tmo., 3 35 TR 4R ¥k FIR V03
MR, BEK 4 R, FREE Tmo,

AR BRIT 43 .0 43« KA IR TCHR R 5 1 43 B AR AR SRR <
1/3;2 43 B B R B 26 > 173 H < 2/3;3 4> i M iR Bk
K>2/3, sk b TR TEr Z M (0~6 73 ) , 70 B,
PRGN BR 2 o E A (R T2 R R4 R TR K
JRIEEE G = A 1 G2 GOm 3 9, BN IE R,
W NG B A O, e B2 0 W 5 WA BT )2 1 Ry
F ORI RR T2 8O IR BT 2 1 4 . R
Oy e IR BT R T M

Gt b v G B SPSS17. 0 R4 5 a4y
Bro HEGERIDL xs Fo A F AR Z A F AR5 I 5
{BLAY 22 5 SR FH 8 52 I 65 7 22 0 A, 20 O T 7 L R
LSD—AG 45, 2H 18] L HOR HIM S AR A ¢ K56, L)L P<0.05 4
AR L,
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2AMARAERER ARJF 1wk, 1.3 6mo B FH IR )
BTG 235 SR DL 1, 2 [] 4% it 77 P[] R R AL T3 155 O AH
I, 2R G L (F=0.506,P=0.378) , i K5 A
[Fi) B 17 B (B BRI 7 oA, 22 5 JE8e 327 38 L (P>0.05) .
RS B WL I TR 5 19 20 A 3 P ) T o7 ' R 0
2.2 MRREBBHEE TS WA AR KA &I 8] 51
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R Fe P T B0 (0SDI) P43 WL 36 2, 1448 LASIK 415 & #b
WO Z 8] OSDI 43 22 R AT Bt L (F=29.736, P<
0.01) , FAZHAS IR B i/ s} [6] OSDI ¥4 2 A G it &
X (P<0.01) , ARAFEIFES REPL R 12. 16+7. 88 43, 1%
Gl N 11.34+6.82 40, Al 22 5 LG IT¥¢ R X (1=
0.199,P=0.393) . RJ5 1wk, CFPLH 217540 H 20. 13+
5.76 4y ABGUL R 26.87+7.46 4y, REMEOLA 515541
BB T AR (1=-11.074 . -8. 974, P<0.01) ,
P Z A A 2R A S X (1=-0.352,P=0.013) ,
OSDI W43 AR5 1mo WA AR &2 B AR FI K- (CFPA .1 =
-1.822,P=0.073;154%:4H.t=-1.253,P=0.066) ., RJ5
3.6mo P S5 RATHK, ZER YLK I HE L (KEPA.
t=—0.293,P=0.771;1=-0.135,P=0.893; {5 G 4l .1 =
-0.369,P=0.796;:=-0.154 ,P=0.823) .

2. 3 Keratograph FER# &4 R L&

2.3 1 HATE  ARATFAR G £ a] 5 78 7 75 B 45 5 0
3, A Z BHW & EZ R TSI FE L (F=0.974,
P=0.103) , A ] B 15 B (8] JH 97 85 B 22 3 A e it 22 B X
(P<0.01) ., PRAIARTIHN & B L 2 7 gt 8 X
(P>0.05) ,KRJ5 1wk, 1mo JH 7 /2 BE 4 5 R A B4R, 22 5%
WA E X (KR .= 16.317.18. 257,35 P<0.01;
B4 4 .1=17. 219 .19. 214,34 P<0.01) , RJ5 3 .6mo &
WA, 2R GFm L(kFP 4. r=-1.681,P=0.078;
t=-1.537,P=0.098; {6 5 4H.t1=-1.732,P=0.069; 1=
-1.643,P=0.087) ,

2. 3. 2 FRNMEHEM A E AT ST £ B A 53R
1R TH Bt 24 A5t ] (445 NI-BUTS #il NI-BUTave ) , il
24 .5, M4 NI-BUTf NI-BUTave 2234 G122 X (F=
2945.178 .1769. 142, ¥ P<0.01) , W £ A [5] i 17 i (8]
NI-BUTf NI-BUTave 2 S ¥4 4115 & X (P<0.01) , P
ZHARFj NI-BUTf NI-BUTave LW B 22 % (1=1.178,P=
0.087;¢=1.235,P=0.091) , fE5 A ARJ5 1wk, 1,3mo
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* 4 WMAFARAEAREREHRE N-BUTE EbE& (X%Ss)
20 5] AR %% AT AJE 1wk ARJ5 1mo AJ& 3mo AJG 6mo
L5854 60 7.72+3.08 4.21+2. 68 4.45+3. 14 5.01+2. 03 7.89+2.98
b 60 6.75+4. 16 4.68+3.05 5.36+4.22 6.61+3.82 6.55+3.96
¢ 1.178 -0. 876 -1.024 -2.376 1.376
P 0. 087 0.328 0. 093 0. 003 0. 076

*5 WHEFARBIEARERESEE N-BUTave (b (XS s)
211531 HR %% AT ARJG 1wk ARG 1mo AJ& 3mo ARJ5 6mo
eG4 60 11.21+2. 86 6.78+3.95 7.82+2.54 8.22+2.73 10. 87+2. 54
kb 60 10. 75+1. 84 7.07+2. 83 8.42+2.05 9.55+1.74 10. 37+2. 02
t 1.235 -0.915 -0.933 -5.901 1.587
P 0. 091 0. 548 0.218 <0.01 0. 086

R 6 FWAFARBIFAREFE T E B HRIRITE S [L B (X% ,%5%)
211531 HR %% ARHT ARJG 1wk ARJF 1mo AJ& 3mo RJ5 6mo
eG4 60 0. 86+0. 69 0.77+0. 63 0.83+0. 71 0.90=+0. 47 0.78+0. 70
Kb 60 1. 06+0. 72 1. 03+0. 86 0.99+0. 68 1. 12+0.77 0. 95+0. 56
t -1.215 -1.233 -0.918 -1.089 -1.387
P 0. 103 0. 099 0.415 0.112 0. 086

K7 WAFARBEARERESEBEREREERLE (x£s,%9%)
2H 5] MR %% ARAT ARG 1wk ARJG 1mo ARJG 3mo AJG 6mo
fea 60 2.30+0. 58 1.51%0. 71 1. 38+0. 68 2.1320. 62 2.38+0. 46
kb 60 2.19+0. 72 1. 50+0. 83 1. 44+0. 49 2.16+0. 55 2.14+0. 79
t 2.535 0. 153 -0. 634 -0. 367 1.879
P 0. 103 0. 877 0. 405 0.732 0. 097

xR 8 WARBAGEN B SRIIES LS (X£s,53)
25 AR %4 AT ARJG 1wk AJG 1mo AJF 3mo ARJF 6mo
fE55 21 60 0.77+0. 31 1.03+0. 30 0.80+0. 18 0.79+0. 23 0.75+0. 20
kb 60 0. 71+0. 27 0.98+0. 25 0.74+0.21 0. 77+0. 30 0. 76+0. 26
t 2.535 0. 153 -0. 634 -0. 367 1.879
P 0. 103 0.877 0. 405 0.732 0. 097

NI-BUTf \NI-BUTave ¥J LL R i 45 5, 22 F A it % 2
SL(NI-BUTf: £ = 20. 685, P<0.01;¢=18.376,P<0.01;¢ =
9.546,P = 0.003; NI - BUTave: ¢ = 19.175, P<0.01; ¢ =
12.457,P<0.01;:=8.975,P=10.003) ,fH7E F K5 6mo
NI-BUTf NI-BUTave % & & R Fj /K (¢t =-0.884,P =
0.624;:=-0.598,P=0.552) , KFHEOLHARIG 1wk, Imo
NI-BUTf NI-BUTave ¥ L RFT 46 50, 2 A Gt &
S (NI-BUTf:z = 15.316,13. 428,34 P<0.01; NI-BUTave
1=14.376 11.258 14 P<0.01) ,{B7E T AR5 3mo K E EAR
B 7K F (NI-BUTf: 2= -0.925, P =0.302; NI-BUTave: (=
-0.524,P =0.59), RJ5 3mo, KF#OLH ML g4
NI-BUTf, NI — BUTave 2£ 5 4t it 2%2 & X (P = 0.003,
<0.01) , R B CEMBOGIR T 2417 Y4 3H k24 i a] B i
[ERE L

2. 3. 3B IEN RIBREER  ARATAIA G 5 A H) &4
IS AR 4 UL 6, A2 =22 () G A IR P 0 25 S R G T4
X (F=1.432,P=0.297) ,A[a] i 17 I ] 22 S B o e 1t 2

B (P>0.05), AHiHIARJG £ 0f 6] 5508 B2 7 9% W
7, A Z NIRRT 22 TG 2E L (F=0.954,
P=0.335), {H [ bl 5 05 (0] 22 5% Ge b % L (P<
0.01), RJF 1wk, 1mo WIZL g2 5 B 8 AR AR 1, 22
SYHESGIT B L (K. 1=-2.144,P=0.039;1 =
-2.457,P=0.020; {6 85 .1 =-2.053, P =0.041; ¢ =
-2.698,P=0.017) ,3mo LAJ5 IR )2 5 BE ¥k B & AR ik
T EZ R TIG I FE X (P>0.05)
2. 3. 4RO ARIAIAJG £ 0F B S AR P53 WL3& 8,
WHZ R M Z T LG4 BE X (F=2.392,P=
0.257) , ANFBEVI ] 22 5% 4 S22 8 L (P<0.01) , K
J& 1wk AL IRHR BB AT R, Z R A ST EE X
(1=2.399,P=0.022;:=2.330,P=0.024) , 4[] & 2% 5
WG E X (P>0.05)
3itit

61 1o T AR 3 o 45 s 42 5 | RS VH Y 4 5 RIE
PEARTRRE , i BB o fR 3 & A T AR, BOM 52 W FR S R

927



EfRIERIEE 209F 68 F19E FoH
E815:029-82245172 85263940

http://ies.ijo.cn
BB {578:10.2000@ 163.com

BEMEZERERS BETIER LA THR R 2Ot ER
TH R 2 (8] 55 R TR AR A, 75 240 28 6 Z iR
TR, T TR T T LA VA P A mT A s 22,
Keratograph IR LZEA 73 BT U —FhAE R ATE IR K255
SYBTASC, R R A R Hb T PEASURS: #A5 JR 3L, i pRa ORG o b 155
FEPEH T B AR 1t S IH R A W D R S T AR TH I
JEE TH R 240 (] RT3 i 5 2 L2 | G A i IR A 1)
SmE TR, HATe A LT R Keratograph
R 25 G BT AUCHE T ARA2 W J7 T A 48 s B O PR, A H
FESE IR J5 7% , Keratograph B9 4G 2% T8 4 &7 3 , K 2r 25
BB, 2K AR T 4, FRATAERT 5% bt & B,
{8 1 Keratograph HR 3% £5 &5 43 0 U8 & e & BE 4, &7 3 vk
e, SR B W R R

LASIK A2 H i F i A R G F AR S i/ A
BAT) ) SFe i A R %) JeE SR 2 AR B8R 96 i D A IE 1Y B
M. fE458 LASIK AR A AR 2 00 0k il V8 8 B A+
90~ 110wm A B, RO LASIK W FFH FD bk oh e
1 2 B] il 7F 90 ~ 100 wm A BRI, SR RO il 7 £ i
e LASIK F AR HATC £ 2t F ) 2 IF R, A ki
0, KA LASIK ARJ5 T HR %96 N 8% , 2 J1 4 ff it
M LASIK FARJ5 TR & HEH 46% , B AT — L 5% 45
HUORENEO R AR T A R RS YA R RO
KAE L5 HUA T JC B B IX ], AT AR BoR, R
LASIK #:4% 5t LASIK 78T HRAER Ty 1 HA — 7 IR H, 5t
FLIE R IR REAT L (1) AR A A R AT LOKS A
il , ¥ G855, W T ARG A IS 7 1) A e A R
PR (2) AR e B R T S O 0 B Sk 2D, 2 A
U5 (3) ke T DRI A AR 2 U0 vl BE S 200 4 R Ak
BA S5 n) L

REAEWF I E R, BB ML 48 LASIK F AR 2 Kb
B LASIK FAR AR5 IR (1) 32 22 J PR R i i 48 21 4
TE £ TR o R P g DT, O oy 6 I o 46 455
THEAT TR A2 AR, X A5 A AR T R, R
PEVHR A3-0h s K, RIS, S SRR A4 A58/ | 5 i)
THBEAMG S ITE R 2 &, AR % X LASIK AR5 4
FA IR I AL b R T A8 5 R 9 R, ARG 3mo
LAy RADL A i 2 A B PE I AL S8 LASIK 41, A
BP9 VH s 24 I 8]0 5 A5 48 LASIK 41, X 5 A
WML —50, 340, R f e W 5| [ e AR B, 3 1
RS HEARR 20 M 451475 LA B AR v AR5 258 i (il FH 25 530
FHR,

AW R IL, CEMEOE 5 1 Ge 20 75 20 1) S 4 AR T M
AR A% T A5 B AR B0 TG B (2 22 1, X R B LASIK -
AN AR TS A B, TARSE 1wk, 1mo AYJE A2
JEL A AR T B S AR o FRAT T A, e o I 02 1T g
HTRHIREA L. (1) FARS R0 T 1 R 3 m i il sl
B | T A A R S BTG 2 S A AN
TR F7 B (2) LASIK F AR YIWF T £ BE 8 40 b 28 £
Y AFAS A A EGR | B E D BE AR R HE R S D

928

ABEFE ARG PR AR ST, A IR IR AL
FERBAR AT IR, Bl A SE R Z #8EE , R )5 1mo
BHEATERRC FEATH L, U] LASIK AR BAHCERES
BN R R 5

Zi BRI, ot WP HOL I LASIK 21448 LASIK
ARHRATSZ e TH A RS RE P, 5 R 1 HRAE AR, 572 e e J3E Bt AR
J R 1) 38 5 05383, (HL R i 0 i B PR &2 R K -
Keratograph BAGG R T IR K A 0067 4, 25 SR &0, X HR
RIJRERYITAL BTN 583 , 76 TR A A A B et R 5%
AT AR 1) 1o T 5
%3k
13REM, XUTRK, SRR, 45, "REMBOL S A BT B 5+
TG AR RS J5 HL5E BT % L 3 A, i AR IR A2 5 e B
2R 2013515(7) :409-413
2 Albietz JM, Lenton LM, McLennan SG. Chronic dry eye and regression
after laser in situ keratomileusis for myopia. J Cataract Refract Surg
2004;30:675-684
3 Ambmsio RJ, Tervo T, Wilson SE. LASIK - associated dry eye and
neurotrophic epitheliopathy ; pathophysiology and strategies for prevention
and treatment. J Refract Surg 2008 ;24(4) :396-407
4 Liu C,Xin B,Wan HJ, et al. The experimental study of corneal nerve
injury and recovery after LASIK and LASEK. Chin J Pract Ophihalmol
2010;28(12) :1365-1368
5 Yu CY, Li Y, Wang ZH, et al. Comparison of corneal nerve
regeneration and dry eye condition after conventional LASIK and
femtosecond—assisted LASIK. Chin J Ophthalmol 2015;51(3) :188-192
6 Toda 1. LASIK and dry eye. Compr Ophthalmol Update 2007;8(2) .
79-85
7 W, RXFE, TEHE, %, Keratograph SM HR R L& AW T
RIZ Wb 0 FABIFSY. T ARSI 24254k 2017;38(1) :11-16
8 YLiifH, BRiER:, XIZr1l, %§. Keratograph IR FRLEE DI 5155
TrEXHHBE D) GE WA 1) — Zrk 2 . [E PRIRBLZR 35 2015515 (5) -
846-849
9 Salomao MQ, Ambrosio R Jr, Wilson SE. Dry eye associated with laser
in situ keratomileusis: Mechanical microkeratome versus femtosecond
laser. J Cataract Refract Surg 2009;35(10) :1756-1760
10 3Kk AR, KBAE, XUME, 45, CRMHOLS RO A RE T H 3G LASIK AR5
HLBE B LA, ARSI IR R 2 RE 2016334 (6) 1527-533
11 Zhou Y, Zhang J, Tian L. Comparison of the Ziemer FEMTO LDV
femtosecond laser and Moria M2 mechanical microkeratome. J Refract
Surg 2012;28(3) :189-194
12 Salomao MQ, Wilsnn SE. Femtosecond laser in laser in situ
keratomileusis. J Cataract Refract Surg 2010;36(6) :1024-1032
13 Chuck RS, Quiros PA, Perez AC. Corneal sensation after laser in situ
keratomileusis. J Cataract Refract Surg 2000;26:337-339
14 TR0, 2TE, %, 55 AR TR A RO R 4
WOGIRAL F B s BRI RO LA, D A0S 2% 44 3K 201354 (2)
123-127
15 Rodriguez AE, Rodriguez—Prats JL., Hamdi IM. Comparison of goblet
cell density after femtosecond laser and mechanical microkeratome in

LASIK. Invest Ophthalmol Vis Sci 2007 ;48(6) :2570-2575



