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Abstract

e AIM:. To observe the changes of nerve fiber thickness
and vessel density in macula and optic disc following
femtosecond laser - assisted and conventional
phacoemulsification cataract surgery through optical
coherence tomography angiography (OCTA).

* METHODS: A total of 65 cases (85 eyes) that diagnosed
with age-related cataract and received surgery in Aier Eye
Hospital ( East of Chengdu ) were included in this
prospective nonrandomized controlled study. The patients
were divided into two groups according to the surgery
choice, with 23 cases (30 eyes) in femtosecond laser
assisted group, and 42 cases (55 eyes) in traditional
phacoemulsification group. OCTA was used to compare
the changes in central macular thickness, thickness of
nerve fiber layer in optic disc, vessel density and blood
perfusion preoperatively, and at 1 d and 1 mo
postoperatively.

e RESULTS: BCVA of patients in the two groups was
significantly improved and IOP was significantly reduced
at 1 mo postoperatively (all P<0.01). The macular nerve
fiber layer thickness of the femtosecond laser - assisted
group was increased at 1 d and 1 mo postoperatively (all
P<0.05), while there was no statistical difference in the
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traditional phacoemulsification group before and after
surgery (all P>0.05) ; there were significant differences in
nerve fiber layer thickness in optic disc, vessel density
and blood perfusion in both macula and optic disc of the
traditional phacoemulsification group (all P<0.05), but
there were no differences in the femtosecond laser
assisted group (all P>0.05). Furthermore, there were no
significant differences in foveal avascular zone area in the
two groups of patients (all P>0.05).

e CONCLUSION:; Femtosecond laser - assisted cataract
surgery had less impact on retinal vessels.

o KEYWORDS . femtosecond laser; phacoemulsification;
optical coherence tomography angiography; vessel
density in macula and optic disc
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JNR R 2 AU R AR ST 2 T RS 19 52
WAl AH DG SE 5 A0 o Ol 2 A 1 W7 2 494 10 8 AR (optiical
coherence tomography angiography , OCTA ) J& — Ff JC A1 #3411
W RUAR TV T VLG T 3 R A A R A A ] L )
FRJZ R MLAE K NSRS, HRTE 80 2 0 H T R
PR, ARG B AEIET OCTA JTCRIKI T, %) b€ Rb
G By S AL GEER S LA 1 N R TR S R R A X M 22
LT YEJR IR R % B AR, LAWK A 22 4
[ Fof i 3 i ARS8, Ak IR 5 DG R I 0 MR i A B
FATEAH S0 1Y A TEAT A R TR I B 5 3 1 T R

1 &M E
1.1 X% miBEPEARBENLAT FEBT ST, 49 A 2022-07/10 fi

FRAR X 2 R IRRY = B 12 Wt Ry A 9% FH O 1 11 P B O A3 B B2
ZFARIGIT B 65 1 85 IR, Hr A5 1R 46 i, Z2HR 39 il
B33 6 41 HR 4 32 ] 44 HR ,4E % 50-80 %, RIEHH
B BB ATy 2500 RO B4 23 1 30 IR, 1548
FEF R 42 191 55 0, A9 ABRHE. (1) I 50-80 %
PYAFE IR A OCHE I MB35 (2) TN BRA% B E Emery 4321
S 11 =T G0 A% 5 (3) T HR S AH 2 95 S M5 LAt IR . 2 7

JGHR A s 0 0 R 7 45 HEBRARE . (1) AEAE IR AH G
PEF IR 5 (2) PP BREA% R Rl A% R R ( IV 9 L I
) 5 (3) HRESA I HAAH PG B & 5 (4) R ARG &4
FARMKIFRAELRAE ; (5) AL bV E 2 B . AW
FEHIECHREIE T ), B9 R4 AR X & /R IR B
= e fe # Z D3 25 PF A 3 5 (dE A4 5 DQATER20220405)
P BB EF AR B A R E T

127 WMAREZERTE ARG EMRE. R B H,
I0L Master 700 A T fRARTHE A A MY K] THIE o
Ve OHL BN SR A . R L d A 0.5% 22 AR D &
TR AR 6-8 Wk, F ARt R — i & 50 F & =4
SERL, AR FTE I FEME R B AR RS AR R 4 YR T8/ Bl |, £
iR AT DR IR R AR IR 3 WK AT #4535 1wl R B, 154
LA R S ZLAR AU T S ZLAE R HIAE 2.2 mm
TR Z: A D) 1, 3 S2 30 W 4, 7S LA AR A% K 2
TR 5, BELS A G R TSR T B A T R A, R 2K 2%
Yo, CRMEOLE B4R BN B RO TR R G
17 R RO B 5 ZLAL N BRI BR RGBT, ARAT 1 d
il PR S v S R, B B 4 ok, H A 25 IRl i e e 3L
A, A P AT 0 R A bR R RD SO L B 78 B, Ak
VEFfE G BSR4, ARG P2 B 3 34 il FH 2 A B b
FERMATHIR B AR, 5 H 4 K, F52E 2 wk; i 0.3% 3%
BRI IR .0.5% 22 5803 V0 L T IRV 35 7 9% 25 T R Y
FORIR B H 4 K FFEE 4wk,

TESEARHT AJG BAERF IE 7 SR S 60, R T, AR5
1.d,1 mo ffiFH OCTA X MR JiS 85 B Kz 41 4% X bf 28 27 4k )22 )5
JEE R A % B R AT R A [ R OE 2 BE 0 TG I A IX
( foveal avascular zone, FAZ) T 1, OCTA ¥ 2 % H
AngioPlex Cirrus HD—OCT 5000 %! OCTA 1%, Y& ¥ % &
840 nm , M B 45 nm, A 44 N B F 68 000 ¥k, kLB
PER ALY 6 mmx6 mm X I #7045 300%350 &%
B H#Z, Hk OCTA BURHEAT 2 k34, LU L BR IR BkiZ
Sthilk, BHRME S 58 > 6, WA H i B 0F B sl il
DX 000 A J22 00 W IS 4 i 267 IO L 9 %% B L FAZ TG AR
(El1-4),

Bt 0307 . R JH SPSS 25.0 Gt 2# #4743 B, K
iR Kolmogorov—Smirnov #5450 #EAT IEZS A 10, £ 5 IES
AR GORIL xts R, BT HLECR F A ST BEAR ¢
K86 VAT R IA U R X RS ¢ 46 56, B 8 ) i A 4
KA 7 2550 M, W LR T LSD—¢ A 56, 1T 4K
FORLR IR B ZRR A ] LR ROk, L P<0.05 2
ZERAGIFE L,
2R
21 MABRERN—MRER LS WAL HRE RAT— %
R 2 G4 X (P<0.05) , L 1,

F1 FHHEBEERT—RERIEE
ERIX ML XL FEREIX ,
wRC e ] e -
x| GRS (Bt ) (54 ) (e YRR YRR - , I % L
’ ’ (X%s,%) (XS, um)  (XES,um) (A4S, mm’) (X£S,mm™") "
REMEOCHBE  23(30) 15/8 15/15  65.65+7.35 235.03+23.9 91.07+8.31 0.16+0.09 10.5£4.06  0.24+0.98
Eg A FLALEH 42(55) 18/24 22/33  69.29+8.07 247.16+£22.85 89.35+7.91 0.15+0.14 8.79+£2.5  0.23+0.75
/X2 2.973 0.79 1.789 -2.557 0.923 -0.816 2.315 0.51
p 0.085 0.374 0.078 0.059 0.359 0.372 0.23 0.612
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22TEAEEFABIE BCVA MRELLE WAHEHF AR
IS5 ARG 1 mo BCVA AR R A 22 R LG22 B L (P>
0.05) , %4 HH T ARET G BCVA FIHRIE LK 2 R EH S
P13 X (P<0.01) , W52,
2IFWHEBEFATNGERRHETLEEEELLE W4
BB PR 8B X A 22 41 4 J2 TR b A ik ) 22 |4
HZESAH G L (Fyy =9.136, Py, <0.001, F ., =
13.211,P,,; <0.001) , H 1] 22 F TG 112 B L (Fyyy =
7.327 P, =0.09) . CRPHOG AL B E TR R B BEX
LR YRR R LA 22 S A ST L (P<0.05),
M 58 8 75 LA 8 3 TR TS 08 0 DX 28 2 4 )2 5
P 22 8 e gii 22 L (P>0.05) , W3k 3,
QATHABREFANGUERHEFEEERELLE W4
HRE TR 25 DX 22 27 4k J2 52 J3E He A I [ A A2 1A
FHZESFH R 24T L (F oy = 18.857, Py <0.0013 F o =

2o,

2 " ‘s A
2 &N P 1.3.6 mm MEHE,

3.176, P, = 0.044) 4110 22 5 LG iH 4 B L (Fyyy =
0.332, P,y =0.566) . L5887 FL AL 4L AL DX P 28 27 4 2
JREARE 1 mo SR, ARG 1d EEFHARITFE
X (P<0.05) , W3 4,
25 MAEEFARAG FAZ EREILE W4l H FRAr
J5 FAZ TR LB 22 R G i 2 B L (Fyyy = 5.417,
P, =0.08;F,, =0.578, Py, =0.555; F ., = 0.674, P, =
0.414) WLk 5,
26 MAREF ARG HENX I E = E MM TR EF LR
P B3 TR I 2 X I 7642 32 R IV 1 L
] 22 A it L (F,y,, = 11.878.7.125, P, <0.001)
R FAC HAE ] 22 5 o Ge i 5 L (Fyy = 0.314,0.102,
P,y =0.577.0.75; F ., =2.089 .0.896, P, =0.127 .0.41) ,
HE— PP LR AR LR 6

/ 7 .‘v

&3 ,v.ﬂ Vo B i LA Vi
4 PR 1.3.6 mm MFR#EE,

Fx2 WHBHEFAHG BCVA FRIELLE xts

4 . _ BC\{A( LogMAR) _ EE\E( mmHg)

AT A5 1 mo ' P AH AJGF 1 mo t P
TRENEOE B 30 0.63+0.48 0.16+£0.17  8.108 <0.01 14.28+2.86 12.26£1.93  5.602 <0.01
e AL 55 0.50+0.38 0.15£0.16  5.264 <0.01 15.44+2.52 13.06+2.43 729  <0.01
t 1.228 0.33 1.869 1.543
P 0.223 0.742 0.067 0.127

R3 MABREFAINEEMRHBZALEEELRK (X£S,um)
o AR %L A HI ARJF1d ARJF 1 mo
REMHOLHE B A 30 235.03+£23.9 237.55+25.16° 241.07+£24.69"°
fegi s 7Lk 55 247.16+22.85 246.94+22.9 247.63+23.05

7 P<0.05 vs [RI4IARHT;P<0.05 vs FIZIARJE 1 d,
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R4 MABREFATNENEXMETEEEELE

*5 FWHBEFARG FAZ BRI

(X£S, um) (X£S,mm*)
vax il AR%E  AHT ARF1d  AKJF1mo x| R %% P N} ARF1d ARJF1mo
RENEOGHBIZH 30 91.07+£8.31 90.87+8.79  94.9+9.94 RO Bh A 30 0.16£0.09 0.2+0.1 0.16+0.12

EGHRFEFA LA 55 89.35+7.91 91.96+13.71 99.15+13.07%°

Eg RS 55 0.15£0.14  0.22+0.16 0.21+0.14

7 P<0.05 vs [RI4IARHT;P<0.05 vs FIZIARJE 1 d,

*6 WHAEEFABNGEDX 2 NS B iR #EE L xxs
sra s _ OEEET) - AT
AR Hj ARfF1d ARJG 1 mo P N R 14d ARJF 1 mo
KRN B A 30 10.5+4.06 11.41+4.93 12.25+4.02 0.24+0.98 0.26+0.12 0.28+0.11
L4 8 7 A Al 55 8.79+2.5 11.31£4.69"  13.03+4.03"° 0.23+0.75 0.27+0.12° 0.3120.11"°

1 :*P<0.05 vs [A4 AR P<0.05 vs ARG 1 d,

2T RAREFANEMNERNETES M EELE
V20 R T A T A0 8 X 7 8 5 O T Eh A

()R ) 22 52 S8 1124 38 3L (Fyyy = 5.015,5.864, Py, =
0.028,0.018; F,y, = 11.273.7.5, 3 P, <0.01) , &8 HAEH
ZR LG E L (F,, =8.39,0.332, P, =2.926,
0.057) , HF—LPIPHLELE R 7,
3itie

1PN T A TP 200 190 O O B ARG, A A0 2 T AR B 1 S
#R43 1 OCTA 22— i R4 AVE R B AR, 1 132 3
X LU G R AR AR i 43 BRI A B, , 72 JLRD B N AR i
EHwEg A S RN, T H T AN EAR G
IR I 5 A WL5%

ABEFE R OCTA 5E it A AF I8 AR DM 1 P B R 3
Fe 2 REPIOLHE B P P R TR AL Gl 7R LA N T
A AR T 5 B AN LA X b 0 £ A 2R B Il A
JEE M PEVECE I B0 . BEAEAT B 9 40 1 9 B P LA R
Jii R T N R AR R STV IS DA 178 6 JRE DX 00 P 2 3 34
TN, JEH SRR PR R I i B0 AL R
Jo BT DX A A 2 TR B B I A G R RN T
ABEFEINN, (1) FARGEFE LA I R B i 23 %o B B
PR A 2 R A T 32 T 453 93 1000 ) 7 B 5 (2) R
A1 3t 22 e A T B0t — R ) R 57 S 11 T i D
B, AHFSE BT ALER A AR 5 B B DX Bl 20 27 248 )22 R TR AR
DGR B G IS B 0, A e R P FLAL RS 1 mo BEAS YK
SRR, X T RES  CRNEOEAR Hh 87 IR X 38 B A A i
PERIAT & AETFR G D B BEK B 80 4 4 o vl RE-S T 5T 40
B R B TCHR R A, % T AR A1 3K 1) 5% ol i 52 1 T
VA 5 | Bl 14 DX IO JE 3 A i T A 296 e 7L 2 A
B R U2 IR AR TR BN, 5205 50 2
T30 AR5 I v R 3 AR X i ., 9 /2 08 T R 1
VRO RN S S5O 19X S Aok 228 1 240 i R0 2 4 )22 e o 1 00 4, %l
GEFET AR AL ZRET AR I RDIOG A B 0 4 X
G YRR TR WG T B O AT EOR h R
e, T2 e MR A 00 o ) S5O ) JBE 1 i 1y 2 %
JCERT X400 o P52 R I 7 7™ A 5 W), ROl B 41 1A
WO TR A% 5 A e 7 LAk s ) s 2D I R R A, 1R
PO FRPEE VP A, 5 R 5 A T4 o, ol 400 ) 5, g % JE K
SUEHALFII. Zhe %50 08 L 5085 AL AR T3 mo
AL 1 A5 2% B 3 5 R ol 28 21 A 11 el 28 YA ) S 1 A
KM H T ARG RAE
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FAZ, THUBR A3 O 55 2 B DX A0 P 62 A4 I 45 PA) 28 R I 8
AR EATOCT [ — 2l F OCTA 4347 FAZ 1A
PRI PRATT 5% 32 B2 4 b 7 PR 0 X FEE5 A8 | I Jeb 7 Bl 25 4F
B B, 0 P90 5 L3 > 5 FAZ T BB AR oG
AL FAZ T ARG LR EZR, X —&
MATgE e m FRANMS 5E Tz 2 5% nE R, R
J T P8 AAS A J 2 RN A iy el A TG A I A8 AR
B B A 00 A 5 T i S RO R AR TR

[F] iz FH OCTA 6 o7 T PR 19X B Py 3 B 381 9 DOIR )23
PR )= BRI N, ke BT 20 68 L 41 0 B DX 00048 5% B e
L A YA AR AT AT N, X5 Zhao % A
FEGE I — 3, ol (o YRR 75 2L AR S BB DX I A B
AN, T VAL 1A % RS AT sy A~ E A
F (1) BT AT IR AR B0 P B AR S5 1R 6 1l 4 20
S G (MR I 37 8 2 38 5 B /N AR ) B i A R
HETI) 1O (2) ARJF RAEERESE (R RIEFME A EIL), X
BB X -2 UM BTk R I — R0 0 B R A AR
(3) S RERE i (' B i mT BE 5 EOUL R R 38 A€ gt
e RGN, [ B AN [ 38 1 A9 D64 i2E A HI P 2 TR 3 B BRE [X
OB PR 2 L A6 DX 4 I S R sl ) 1 AR R R R R Lk
JGHEHEIN  JAE PR A5 X 3R A S AN R R A i R S
B DI IAE 5 E A 0 o [) o 92 R A 0 A8 ol U
AR S5 B AT HE I, A0 25 TR D) R o, A8 T 20 ik o, s R HR
JEZ A ~-A B AR A I RS 38 A v B IR R e B AN 2
25 F0L D0 B 7 9T A S R ) (A R e A P R R K
S BT DA SE A Y G e R 4 ot 9 0
12 — R KPR 18 (ocular pulse amplitude, OPA ) BI7 5K
RN 4 W1 R 2 2% Hilton 251 % 30 3 PN g SR 0
OPA L. fdt FlE HR A, R J5 OPA #%jin 5 IR /& 2 74 %,
Karabulut 25" BF5T % B 45 1045 28 1 (0 G2 43 o B i
ML % ) SR RN 2 AAHSG, X 5RATHMR 2L,
PAZH R AR MR S B0 AR G R AT, 0L 28 5 85 B M B 1 1)
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R7 MABREFANEMNERNEZRES MFEETR xts
sren o _ OEEEGT) - MifeE
AT R 1d AJ5 1 mo y N A 1d ARJF 1 mo
KRN B A 30 11.82+2.63 13.3£3.58 13.26+4.31 0.29+0.06 0.32+£0.09 0.31£0.11
G448 = FL A4l 55 12.66+2.58 14.33+3.45° 15.36+3.53" 0.31+0.06 0.34+0.09* 0.38+0.09"°
t -1.353 -1.257 -2.311 -1.175 -0.989 -2.96
p 0.18 0.213 0.024 0.244 0.326 0.007

1 *P<0.05 vs [RI4H AT ;°P<0.05 vs [FHAE 1 d,

BARRIA AN FREEE 3, H R RNEOR A TR A 5 e 2:
S BRI TFARIE R 25, RATAIABMAFEN
T AR X0 HIR JEC I 785 % R R AR A A OGS ), R
T Bh AL s BN T eSS T RENEOLHT BI AR RO
WEhAE e, B CENEOEH B AR SR T Ak
W 5 | Sk i1 e AR 1K, I B 6 W 75 | 3k 7 v HIR et A g T3
Kerr 2542 38 8 G 5K W 5| 30 18], SF 2 IR R T+ 11,4+
3.3 mmHg, OGS BT T IR AR 0085 2% )5 10 5% 21 04 (E
IR EF-14 36.0+4.4 mmHg, B35 1 52 5 K4, TCIF K E , H
i KRR R B WA T4 s kO, R rh e Je R s 51, X
e 57 RGE P R R 4 B LA 75,90 em HE IR
1, A2 T 55.5,66.6 mmHg AR HE IR R IE L F AT H
PN i 7 LA TR X B AR RV I 3t el A 155 0 TG P
Z5, CRROEH RIS AR B IS, AR OB
RS JF i 765 5% B R Ml Y 3 R AT 5 7R e A I 22 5, DR 3R
TACH REP O 0 H W 5 | 2o R 48 4 HL I A2 1 R4 19,
TCRDIO G B AL S AE T T VR RS B %) Hh S IR 4 4
HEEE AT T A AR G N T AR B OB A R 4 R
Ay HR P9 44 B 1) B o/ M 75 RE | BRI, H AT T R
el Bl A N BT AR RS M4 52 i ) B 320 (U TR T 4R
B EHERR T RENEOE R S X B A R, KR
SCHH B PSR 5 B BEG J5  A o ELRR B AR R
CENEOCET B AN ETF AR S s B AL TFARM L, 5
5 | A I — R 5 R SR T B R R BT Rk
T, AR RS I 28 FE 3 T A a] B = AR P, AR IR IF 5T
2 RE ARG IR R Y 3R A 3 R, ARG B T
A S5 CREGE BE S 0, vT REAFAE 1Y 22 S AEAR G RIETE L,
AR P U E RN I 2 5 | & A R A I R 98 E 5 |
LA S AR RS I8 280 5 84 n B ML 36, AR R R OB
PEFWERZ S 1 D R A s ] S AR 2D | [R] Bsp RO 2
T AR AL, AR A FHAE 55 AR 98 25 GRS SR IR ) |
HAE FIHLE A PR AL EE COX-1,COX -2, BHITRTA R &
BRI BEL L S A S5 % HIS 358 B 8 S 4 3, AR5 RE
B/ A HIR G I A5 4 B R AR B /DN BRI AT AR SR ) 4 B D Y
FARERE, (EARIR T HIE LD | 5 AT M AL, 3
TXRELET E], DA 5 2 5 B U A IG IR &5 58 e X R
R JEC 1t 257905 1) SR PR 4 i AR O ik 4
ARRMFA —LeJm BRI (1)  THAREA R, 245
ATREAHA a1, (2) ARJG HBEVIE] 1 mo , AHXT B [H] 4%
o (3)FRMNTHGIA T REBAT 4 B M9 it 1 A IR EB 9%
SR, JE AN AT 220 ], JE R S B s R TR i
FH OCTA WLEL [ PN [ T AR L3 35 1 22 A9 20
S Z 3k
(1] EaEse, TR, A6, R A NS 2 BURE RS &
BB FLALA 5 3 BE X Ik 4 155 7 40 485 1 345 25 3 25 Ak S 56
5%, IRBLHTHERE , 2020,40(10) :963-966.

[2] MAEBEE, SRAPED, ARSI, M RT3 1 P B R 2 B X R
SR HLE A BLALITTE. EIBRIREHALE, 2017,17(5) :888-890.

(3] 7y, 4¥3L, WIZRH, . NI OCTA P4l Py b 8 24 i A 3,
A5 AR R o JE I P R i 25 38 P A . P AR IR DG 2 5 L0 B
Pk 2023 ,25(4) :271-277.
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