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* Effect of femtosecond laser-assisted cataract phacoe-
. mulsification on cornea in complicated cataract pa-
: tients after trabeculectomy

: BAO Xian-Yi,WANG Yong,YANG Yi-Tao,SUN Ming,PENG Ting-Ting

* [Abstract] Objective To investigate the effect of femtosecond laser-assisted
phacoemulsification and conventional phacoemulsification on cornea in cataract patients
after trabeculectomy. Methods A prospective study was performed in 100 eyes of 100
patients with complicated cataract after trabeculectomy in our hospital from January to
. December 2017. Using random number table method, the eyes of patients were divided
into the experimental group receiving femtosecond laser-assisted phacoemulsification
and the control group undergoing conventional phacoemulsification, 50 eyes in each
group. The best corrected visual acuity (BCVA) before operation and uncorrected visual
« acuity (UCVA) after operation were recorded in both groups. Corneal endothelial cell
¢ density (ECD) was measured by non-contact corneal endothelial microscopy ( SP-

*

* 2000P) before operation and the first month and third month after operation respective-
? ly. The central corneal thickness ( CCT) and corneal volume ( CV) were measured by
Pentacam analyzer before operation and the first day,first month and third month after
operation respectively, and finally, the differences in the intraoperative ultrasound pa-
rameters and the postoperative indexes were compared between the two groups. Re-
sults There were no statistical significant differences in nuclear hardness grade , oper-
ation time and perfusion volume between the two groups (all P > 0. 05), while there
were significant differences in ultrasound time, ultrasound energy and ultrasound cumu-
lative release energy between the two groups (all P <0.05). There was statistical signif-
icant difference in UCVA between the two groups at the first day after operation (P =
0.025). There were no statistical significant differences in preoperative BCVA and in
UCVA at the first month after operation between the two groups (both P >0.05). There
were no statistical significant differences in ECD,CCT and CV between the two groups
before operation (all P>0.05). At the first and third month after operation, ECD in the
. two groups was compared with statistical significant difference (both P <0.05) ,but no
statistical significant difference in the percentage of ECD (both P >0.05). CCT and CV
were compared between the two groups at the first day and first month after operation,
and the difference was statistically significant (all P <0.05) ,but there were no signifi-
cant difference in CCT and CV between the two groups at the third month after opera-
tion (both P >0.05). At the first day and first month after operation,the percentage in-
crease of CCT and CV in the two groups was compared, and the differences were statis-
tically significant (all P <0.05). At the third month after operation,the percentage in-
; crease of CCT and CV in the two groups was compared with no statistically significant
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dlfferences (both P >O 05) Conclusion Femtosecond laser-assisted cataract phacoemulsification can reduce the dam-
age of corneal endothelial cells by operation,shorten the recovery time of corneal edema,reduce the risk of corneal endo-
thelial decompensation and enhance the safety of complicated cataract surgery after trabeculectomy.

[ Key words] femtosecond laser;cataract ; phacoemulsification ; trabeculectomy ; corneal endothelial cell density ; corneal
central thickness;corneal volume
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W P20, 4 B A 4T AV R R B 0 AR 7 LA T ReG iR BE L0 Ao 4T IUAE 7 LA F R st BB 4, A 40 & 50 4] 50 MR, 2 afa
B K] mAEHF EEAL 71 (best corrected visual acuity, BCVA) & K )& #-8EAL /1 (uncorrected visual acuity, UCVA) , A JEH:fik /A I A
B A4 (SP-2000P) 43 F R AAG 1 A A3 A ARZE A BEA K mie% E (endothelial cell density, ECD) ; 1 Pentacam 44
By FRITERE 1 d1/A~A 3 A AR E P kAR Z (central corneal thickness, CCT) #= 4 324k 4% ( corneal volume ,CV) , xJ
WA R P AR EABRARG SRR GEF, ER AABEBRE B F RN EEREML, ZFHAATFE
(A P>0.05), HANEAEE K EEE RLERREREEZNE, ZFARAATFEL(HH P<0.05), ARG 1d
UCVA #RI £ B %t 2 &L (P =0.025), KT BCVA o K5 1 A A UCVA @ittt 2 F ¥ R 4it 2 &L (4% P>0.05),
RETH %69 ECD.CCT.CV ARk, 2 FH AL FEL (B A P>0.05), KE1AAI3ANA MmN ECD Ak £ % ¥ H %
HFEEN(HH P<0.05) 12 ECD WV FA 2 FHALAHFEL(HH P>0.05), K5 1d.1AAFHLE CCT.CV 4akk £
FHHGRITFEL(HHP<0.05),mAE3ANAHmAE e CCT.CV AL LR Y ALEHFEL(HHAP>0.05), K& 1d.1
ANA,#4aiE CCT.CV ¥ mE Ak 2 F A4 FEXL(¥HH P<0.05), KRE3 AR, muEF ey CCT.CV ¥ mE b £ 7

HRG%ITFENL(HHP>0.05), &it

CAPBORI B 09 A8 B SLAL T KA B R T K AT A A A e AR F , YR AR A KA

W], AR ARG A B A B R ARAZ W R, R 3 R ite R FR R G R IEF R ey & ok,
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ANREDIBRAG A A B T METR 1R N B
(g —Fb Rl e ] A B OB IR AT /NI BR AR 5 I K
MEAEE " T NRYIBRAR S I & 1A B
IR PO ID B850 I 7 R, A8 A0 it il s A 1R 22
FARIRAEZ B/, FARSRAE X IR Py 4 2L % vl i
R R X 0 R DAY B 40 5, T 4 3 B
TR B A o /INBRDIBR AR 9 1 N B A T e 7
FUETFAR, T FARBEIICSE S — Rk WAL
T I ) E A A TR ZR G T LAEA T AR E B PR
B TEFRZARATE , T 1 R B4R A R i
AEfL, MERIN T FARMA RN S 4 A
PO D) P LA T AR /INRUTBR A S 5 K 1
A PR R P I8 PR S A TR 25 A 52 ) i A
SCHRARIE , ABIFTE BT A —BIF 5, At PR 107 FH 488 {3
2%,

1 #mRSHE

1.1 —f&EM FiEMEmTs. EE2017 4E 1 H &
12 7 B ah WP A B DGR T/ NI BR R J5 9
PR Y B H 2 100 151 100 B, F1) 7 Bl LB 26 1
PR3k 2 4, Hod AT RARMEO G B % 8 75 FL A
FARE ARG A7 A AT AR E 3 B4,
FREH A 50 5] 50 MR, i3 A AR % 64 ~79(72.3 =
3.9) % W BEAIAEIA 64 ~80(73.6 +4.1) %, HER
PR : HEBR IR B B > 24 mm 2, 25 i fL AR AN
REHCR R 5 mm #F  RFTIR KT 21 mmHg(1 kPa =
7.5 mmHg) # , & IF B RSN 5 BRI A
HOGHR TR LA A P9 R TR sl 5 25 IR P 48 4 g 52
4, [E) B HE B 0G24 /NS BB 7R W 51 3R L 4%
Emery 732835 00 AR TTAS A 1 SRR T3 2

1.2 ®EFZE KHBRHEAR logMAR # 7] 3Rid
ST 2H BB R T B ST IE AL J7 (best corrected visual
acuity, BCVA) N AR J5 #f IR # /7 (uncorrected visual
acuity , UCVA) . R ] TOPCON 7 w] A= 7 1) = 42 fiih
A B 2B (SP-2000P ) 73531 T AR Hif ke R 5

KA AN EIAT R DR TR A A R I E R P AR A AR AR

AN F 3 AN H b R A B8 o B v o DR A7 37 1A IR
AH SR TGS (9 11530 AL 485 B 400 JE 3 00 6 £ TM-
AGEnet 2000 X [& 4 it 47 4b B e o3 Bt , 71550 H A I
PN FZ 4 2 %% i (endothelial cell density, ECD) , 3%
Oculus Pentacam HR IR B 45 43 #7450 8 T AR B S AR
Ja Ud LA 3 A D 4 AR IR A e e S
JF ( central corneal thickness, CCT) F1ff JE AR FH ( cor-
neal volume,CV) . 43 iC sk P B & B 04 T
AR () PR R B B8 75 IR ()RR RE R R R AR
B RE R

1.3 FRFEE A TFARBYERF GRS RF
EITFAREINTER . R4 T RS B i
AL TR CWEMEOE RGN 36 B & R BEA | B
LenSx, JFRRAS 2.3, B BT B4 1D, AR MR 2 10 R
M, SR 5 | 0 ] MR BR, "R ARRBOG B U] T 2 5001k
BRI EZES mm, JOGRER 6 W, JEBREE IR 5
pm DEHEEER 4, {9 E D) AR E T 300 pum,
ATFYI300 pm, CRP O FTEIE DI IS AT 08
B, EFARYI O . FUH R A# LTy 2.2 mm i
WIfAREY) O BN LT 3 R, I B ERIT O
BWOGHIVER =100 X By U B, i B i ARG SRR e
Je T AR R RT3 [E % R Infiniti
FULAAT 2.2 mm [A) 500 08 A AR R AR . XF
WA P AT 8 FH Bl ARIR = 1
JRIE , ke b7 U ARy 2. 2 mm 37 B AR ART)
F 5 3 s Bh i Fa B Sl B U) 1 i B T AR
G LR, TR 28 [ % /R B Infiniti 875
FLAAAT 2.2 mm [A) 3000 R RS LR A R
Ao SR OZIL 15l 75 T4, SR 2 T 2
R HARNE S AL b AR AR A LA R R, AT R
Seih e iR A AR AA B T, A i 5 B AT 47 2B K M
PURBR TR N L AIRIA (SN6OWF)

1.4 RHARME WAHBREARE1AHHMH
FHZ AR 3R M IR IR R IR , K 4 WG RS 2 8]
PR H 9% S IR O IR, B R 4 R ARG BV
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LadsgARE1d 1IAH UCVA, RE1d.1 40,
3 4~ H ECD ,CCT.CV, [l s# ARG I K AETE I
1.5 ZitZEa# R SPSS 21. 0 Geit# ik 1 7
Bl i o THREEE R A ¢ kg, RS RER R O
R B8, K6 K HE e =0. 05,

2 #R

2.1 —fRfESR PrA B F AR 5E B, F AR
REEF, ARJF 1 d, iR 12 HR X HRZH 26 1R H 3
AFIREEE MBI ARJE LA H B B A K
PHRAH R . WAARJE 1 d UCVA ML e Seit
FEX(P=0.025) , AL ARHFT BCVA FIAR)E 1 4A
UCVA tHHZ S RG22 8 L (28 P >0.05, L
1) ZRFEVIIR,JC 1 IR BUET AR )5 PR
2R R SN B RAEESE I AE o

£1 MABREARHAREAABIEER
iH k4 MM i P

AHif BCVA/logMAR 0.68+0.32  0.62+0.34 0.675 1.562
ARJG 1 d UCVA/logMAR 0.18+0.12  0.21+0.17 -2.189  0.025

AJG 14 H UCVA/logMAR ~ 0.15 £0.07
2.2 PMARBRSRBEARATETBESHMELE M
R TR oy G T A I [] 9 B A B, 22 5 2
LGB X (3 P >0.05) . PALBE RIS
W] A RE i RS RBUR L RE AT L, 2 R A
Gt L (2 P <0.05) . W2,

x2 MARERISRBRADITBAESHAIILER

0.16 £0.09 0.348 2.156

S e Xt B4 PAY

534 2.9+0.9 2.820.9  >0.999
FARHFA]/min 10.4 £12.8 11.5+14.7  0.219
FRFE ]/ 38.3+30.2  43.4x28.6  0.018
TR AR % 38.3+30.2  42.5+28.6  0.012
T R BRI AR R 23.5+10.4  27.7+10.8  0.011
R i/ L 62.1+15.2  63.7+24.7  0.365

2.3 WAARFERESRH ECD,CCT K CV KL

ARAETHILL ECD ,CCT #l CV # L, 22 S G 12
B (¥ P>0.05), RJF1AH .3 4H PN
ECD ML, 22 5+ 4 Ge it 7 L (¥ P <0.05)
AJE 1 d. 1A H#igE CCT CV A 22 539 A Siit
FE (P P<0.05), ARJ5 3 A4 HM4LE CCT,
CV AL, ZR TG F B L (¥ P>0.05) . R
Ja VANH 3 AN A LB 9 ECD b R AL, 22
FRIXGET X (B P>0.05), AJ5 1 dA
LASH AL CCT F1 CV 3R AR L, 22 73
At AR (¥ P <0.05) . RJa3AH, M4l
BFEI CCT 1 CV BRI L, 2252 B G T4 B
(¥ P>0.05), W3,

®3 MABEARFERELECD,CCT & CV

Bty N ) X HR 2 P1{H
ECD/ + mm 2

VN 1213 =211 1211 +207 >0.05

ARG 14A 1005 +254 845 + 156 <0.05

RIE34H 1013 + 146 902 + 126 <0.05
CCT/pum

A 543 +32 545 +36 >0.05

RI51d 560 +47 580 +60 <0.01

KRG 14AH 555 +40 570 £51 <0.05

ARG 34A 547 £35 554 +45 >0.05
CV/mm’

PN 59.2+2.8 59.3+3.3 >0.05

ARG 1d 64.2 £4.2 67.2+5.3 <0.01

FNERE:| 63.3+3.7 60.1+3.5 <0.05

RIE34A 60.4 3.0 61.9+3.3 >0.05
ECD /b %/ %

ENERE:| .6+8.5 8.2+13.1 0.126

NEEREN:| 4.2+7.3 7.3+14.2 0.211
CCT 14N/ %

RIG1d 12.2 £21.5 45.3 £32.2 0.009

NEREN:| 1.2+2.4 4.2£3.2 0.012

RG34 A 0.1£2.6 0.5+3.5 0.327
CV #4923/ %

RIE1d 4.3£3.5 8.1+4.6 0.006

ARG 14A 2.9+1.8 6.5+2.1 0.011

ARJE3MAH 0.5+2.3 0.9+2.2 0.428
3 itig

P A B35 JEHRAT /N RRUIBR A5 I K 1 N B TR
THEAE BRI — R ORI A N R 4E
JR AL RO o MR s O A0 A0 9 M PR B 200 ML P )
BRI RE , S BRI B )2 R AU R T HEA S
FFEIEE O Hh 5 | R R A b o o A AR 0 BEL i 4 s K Ak T
(RAECIRASFE A 1 0 B P9 B2 A i AR o 53 40, 77
TR F AT 5 TR A2 LA SR Hh 22 3835 3R (0 i
B2 AN A . ARG HHT b5 19 A A 2
FEAME N B AR o AT EUR IR N A0
PSR RE T L B L s

AT HATE MO B B ERAXZ
T INRYIBR AR G KA P9 B R AT R
LT AN AT AT, 2 5 o B 3 P8 o i) A3 2807
Ko HMMETTCIRIT/NRUIBRA G I K 1k F N B
B B TR e AR, BV A 1 P S 400 M 4 KK
MR VS Z N, KRRt & = B — & &
JEE BRI, X P B S ) B U, S )
SRS, 3 O K e L 2 A R P Bz AU A O
RAERAES S 30, TR AR S, i
BT AN B 53, 525 5y 461405 A I A B 240
L, S B0 K I S R kA
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TRENEOETE I PR AR AU ) 0 IR AL &
JEM— R BRI RO R T T B A
BT AR ) 0 R A T PRR o 5 R P R g IR
PR 21 e A ) L8 T i A T BE . [RIE, TR
DR A B AZ R, i A i R s A/
FERE R L AT DO T IT, 1R B B A IR
1B R e A REB BRI

ARG KB, R R AL R AR T 2 4 ik
A 25 AR B0 A AR 7 B[] ER P RE SRR e R AR
JRE AR BAR T X B, 22 R E G (B
i P<0.05), FH]CRMEO S B 088 S 24 TR
REME A RUFARAE ETH G, 1T 2 F AR a], i 2] 1
PRI P R 40 H o

T P Rz 2 T 11 A BT R A0 58 2L 11 it 1 25 44
SEAER A T W A S B A LA TR R Al
G 123 X5 1 RPN B A = A= 2 . ECD 2 s e £ A
N A RER T B s bRz — . ABFRE R, A
RIS ECD [H] 22 55 BG4 X (P <0.05)
BARE 14H 3 4H, B4 ECD M2 34 481t
RS R AAR G ECD B B T R4, )
RO B HE 75 ZLAL TR, R a8 9l T AR X # 5
R A %5 o AR S A T K e 2 o J5E A iz 24 e 45
Uil BRI Z —, X s AT LA CCT K& CV 978
fEiREL, RJG1d.1AH 4] CCT & CV ¥
RF XA, 22 A G248 L (¥l P <0.05),
FE IR0 2 A 45 495 A G 0, 2R B R A K i
JEE AR

AHFFE A XS AR J5 W4 8 & ECD ,CCT FI CV ()
AT T B0, SRR ARG 1A 34
H,Widl 8% ECD Jfi/b At 22 R LG i 24 5 L
(#°8 P>0.05) HAJE 1 d.14H, 54l CCT K&
CV 38R I AR T X IR AR 2 ARG 1 d 2R E
B, 05 CRNEO A B 75 FLAL TR L, 1%
Se )R PR LA T AR KT A RS PN Rz 20 i ) R ) R R R
KoARJE 1 d ABOKME™E, SE585 TR
FHEE, RS B 1) 68 75 3L AL TR v (o 1)
RE AR, /D T N TR A 2R, 0D T g i &
T 0 OB, R AR RS P B 240 T 7 5 T B /DN
L0 20 T A s ) 248 2, 3 1 1 ) o B ik >
ol HH A I P B 200 2 1 b 4 B B R, 1B 2
F Tk S S R S 2 ) T AR SR B I 4 X IR A
S5 R UL T AR, R EOG S B AR
AT ARAENEDIRA G I 1% 1 N B 5 i g
FHEE BAR S, BoR T 5 A FH R o

S INBEYIBR R JE 1 P R AR R R i A P
S ARk, 47w R P 2L AL T RS A N R A i

FRBWI LR TIEW IR, 5 206 % 1) T AR
20 F AR AR LU S 0 A 15 P9 B A0 r A
I/ R T 252 R RO 40 K T 0 B2 A I ]
FEARA R AN B AR R R . CRPOE A B Y
A LA TR RE 88 DBl A B P B A A, i
ARSI 1] FEARAR i A1 PR B O AR B8 XU, e K
BIRBE 3R i TR B & 4, O B 2 A 28 N e AR
FRE LT AR,
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