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Abstract

¢ AIM: To analyze the efficacy of bevel-up phaco chop
versus bevel-down phaco drill in the treatment of hard
nuclear cataract and the influence on corneal
endothelium.

e METHODS. Between August 2018 and April 2020, 94
patients (104 eyes) with hard (grade [V - V) nuclear
cataract treated with phacoemulsification were enrolled in
this retrospective study. Among them, 50 eyes treated by
bevel-up phaco chop were included in the control group,
while 54 eyes treated by phaco drill technique were
included in the observation group. The time of using
ultrasound, ultrasonic energy and accumulated energy
complex parameter in the two groups were recorded. The
best corrected visual acuity ( BCVA) in 7d, corneal
endothelial cell count in 2mo, the proportions of normal
hexagonal cells and the degree of corneal edema in 7d
were compared between the two groups.

e RESULTS: The time of using ultrasound, ultrasonic
energy and accumulated energy complex parameter of the
observation group were shorter and lower than those of
the control group (P<0.05). The BCVA of both groups
increased after operation, and the observation group had
higher BCVA than the control group at the same time ( P<
0.05). In 1 and 2mo, the corneal endothelial cell counts
and the proportions of normal hexagonal cells in both
groups lower than those before operation.
Meanwhile, the corneal endothelial cell count and the
proportions of normal hexagonal cells in the observation
group were higher than those in the control group ( P<
0.05). Besides,
observation group than in the control group at 24h and 7d
after operation ( P<0.05).

¢ CONCLUSION: Compared with bevel-up phaco chop,
phaco drill can significantly shorten the time of using
ultrasound, reduce ultrasound energy, promote visual
recovery, and reduce corneal endothelial cell damage.

e KEYWORDS:: bevel - up phaco chop; Phaco drill; hard
nuclear cataract; corneal endothelium

were

corneal edema was milder in the

Citation: Wang MH, Jin HL, Mao ML. Application of different
phacoemulsification and chopping techniques in hard nuclear cataract
surgery. Guoji Yanke Zazhi(Int Eye Sci) 2021;21(9) :1589-1592

1589



EfRIRRIRE 2021 F98 F£21% £
815 :029- 82245172 85263940

http://ies.ijo.cn
BB {5%8:10.2000@ 163.com

03l

P B A H AT AR A R = R 2 —,
Horp e B PSR R, A 2K E
JES BT I A R A LA R AR R 5N T
AR E AR S AAE N B R R T3
FHU R R LA TR 0 AR T IO A A 0k 0 BE RS
PRARAZ S, DT 50 S A g L B AR (] B ot — AR M ok, 76 R
ol P LA Sk 1 BE U DA FLAR &R Sk A9 R4 i 1) A1 B E 4R
S, 3PP i A AR S I PR 1 0 T ek, H AR R PN B A5
P B ARG I RAE , JUH R B AZ Y BEA A 43
BN FLAL R T B 2 AR X R4 2 i 4
B RIS AR R P R A LA AR i 2
T S Ak 1) b FLAL AR S, X £ B i A5 — % 40, i
Phaco drill AR A8 75 LA EF Sk & a) F 2E 47 SR A 22
B, HORE R A I AR R Phaco drill | A3 322
AR A A Sk B e EFL B R 5 Phaco drill RTE
T 2% 1 PN o T AR v 6 o7 D %o M 4 Rz 20 B S ), 285
mr,
IBSE il b~
11 X% [EBPEBESE, PEEL 2018-08/2020-04 & Bl
RIRERZ (IV ~ V&) AN RS 94 1 104 BR, 49 A b5
HE (1) HYE Emery 23905 8112 IV ~ V Gzt 11 i i
(2) IR BEIE R, JH Y6 <-6.00D , B K <21mmHg, K
PR AT ECA SE T (3) A s 5 H R R A
RTINS, & B AE R B A5, HEBRAR . (1) 3L 3mo
A IR BB 07 55 F- AR 55 (2) & IF P0G A8 | R A
ML JCEEBL A T2 T ARRIT & 5 (3) TR A4 AR % |
£ IEARVE SRR PR S IR R 4 B PR, AN R R e
EFRZ T it
1.2 7% ARuiHFLUM S BT BRI A 5 B S
R A, 0 H BT AR T B N B A )
(Emery #2050 BE 434 ) %) SR AR HEA T RIE J5 T A 2% 3:00,
9 10017 LA 15° %5 il TR 56 B U) 17 | % 21 P11 $05 4 o A8 3%
Jei B 3. 2mm ZEH JIVER( S ) 0 E 5 3E WA AR O 11
7 FLAREL Sk HEAHT B I AR ) LR ) R 6 IR AR
KRR FLARE Sk pbim ) E LB R, R AR
K H Phaco drill R, FLAK FeR A o 6] 56 43 J5 i A 42
TR BY 200 SRTR AR AZ B 28 Rl K e, FLAL IR PR R A e, 1/ A
IR it DA B RS A, T A 1) D T e N T
PR ALY (P B 205 B BN TR B 2l a5
W e f U0 DK A B R FLAE B K BE i 50% ~ 60%
KRR R, B KR A 300mHg( 1kPa=7.5mmHg) , ¥
oM 30 ~ 35ml/min, I/A H K i & 400mmHg, ¥ 13 i =
80~85mm, #75 FLALAL [ i sE AR H R RE R (%) K
FRIHE] (s) , BB A E = B 75 BB (%) xiB A I E] ()
AR FH A B R R AT IR W, 3 IR/ K, T 6wk S 15
25, FARL W E— AR AR E ISR, WESEhR: (1)
ISR ZH SR R BT R R R s ) R R R e R RE R R
EBESEG () X LB FE AR ARG 1.3.7d I ERF E M
73 (best corrected visual acuity, BCVA) ; (3) KA R
MRS H iR R I IE AR ARG 1.2mo £ N 2
AT E L B SR (4) ST RIB ARG 24h,7d
£ E K i 55 YR BE AR I Kausar FRifE S #-17209%,0 92 N A
AR HR 1 9k A I R A B BRI L, 2 A 1 B TR ik
FEEE M 1 G, HRT P A R TE T, 3 G ok R T Gk

1590

WREL B fr HAf BT, 4 9 R Jo ik WA BT 2544, H
£ EH IR M

BiiT2F 500 . R FH SPSS23.0 A EATSE 124 ab B 3T
BOFORER 2 (%) TE A F0R ] L BCR X R 50, 114
VERLR A (ks ) Tk F0r%  PUALAR R 7 ] B8 5 At
FRE AR S HCECR IS AR K5, A B E
BCVA A P e 200 B 1450 1E 5 75 08 40 L 36 L AR
o D i A (0 7 22 00 A, i — 2D P LR LSD— A
o8 WIZH H AR EK I 4 2 2R F Wilcoxon BRFIRS S , L P<
0.05 hEFAGIFEX,

28R
21 MABRER—MARLER  IRKEAHBEAFLLH
Sk B 1) 43 A 6 B (45 91 50 HIR 8 s LA AT Sk A

T 1) L AEEE R AR ) WS4 (49 ] 54 R, #8745 FLAL &
SRhE 1a] R 58 B AR AR Z2BR A, BRI Phaco drill R=U) , M4
HEH BRI ZER LRI E X (P>0.05), I
1,
2oOMARERFTBEMENBEAEERENESHE
SHILR WY B E AR E AR X RRES
RETE SE BT AL, 22 7 A g it2# 2 XL (P<0.05) , WL
2,
23WHAEEFAAG BCVA LR WHEHE TAREG
BCVA HA 25 Gt 2 38 L (Fyyy = 46.79, Py <0.05;
Fyy=57.69, P, <0.05; F ., =22.64, P, <0.05) , Wiz
FHAJE 1.3.7d BCVA BIIETARAT, 22 7 WA S22 X
(P<0.05) , WL AJE 1.3.7d BCVA 4L TXF B4, 2%
A G L (P<0.05) , 1L 3,
2AMAREFANERABENEARITHMESE LR
WRELL R bR PR E TR A B 40 B A e
WESA G F T X (Fuyy=687.97, Py <0.05; Fyyyy =
73.56, P,y <0.05; F ., =28.16, P, <0.05) . Pi4lFAHi
JEIEHE RN MWL R EZR A G EE L (Fyy =
267.45, P, <0.05; F\yy = 53.41, P,y <0.05; F ., = 69.46,
P, <0.05) . ARJF 1.2mo P2 A M5 N B2 4045, IE 5 /S
WA LT AR AT, ARG 1.2mo MK
Fe AN TEL QE F 7S Y A0 R Y X RR AL, 22 R 8
HYG2FE L (P<0.05) 1L 4 5,
2E5FWARERERABKMBRIERE MWHEERE
24h,7d WABOK GO R Z RSB A S22 E X (U=
2.36,P=0.018;U=3.20,P<0.001) , WL.5£ 6.7,
3itig

B FLAAR P B G SR AR BRI R K
HEIVEVRIR Y AEA PN T AR AR 5 B S FLAE TR
Fit ] SR P T 38 02 1 B 75 FL AL T AR A B g | S A
PR B R TS FE R R S M T B, IR
IRRE AL B S 52 B Tié e 4 Sl il 380 £ R PN 2 240 L Bt
A3 AT X e g 15 B R I S BRI 2 ]
Akt (A H LR, BE RS BEL BT F A
25 [0 PN ) S o 28 i B4 A — ST = 4 ST A4 40 A R AIE 11 g
i, HRe a3 LU FLA AT Sk i FF 1 5 1 2 vhucs [a) A%
e, PR R 7 FL AR A Sk LT D 1 X AR BRI B Y R e B
RO P BT R R g X A S P R A 47 R ¢
Z BN E A, T FLAL ISk #b e T AT ELEE FF AR
AR, e 05 B RS P Bz, TR T e G £ P Bz 24051



Int Eye Sci, Vol.21, No.9 Sep. 2021 http.//ies.ijo.cn
Tel :029-82245172 85263940 Email :1JO.2000@ 163.com

x1 MABREARM—KARLR

1 B R PER (B, % ) 7@"@‘% ] [T fiéi’%%};f fjt_%ﬁfﬁ R Ay 9 (R, %)
% ‘8 (X£s, %)  (Xxs,mm) (Xxs,D) (X%£s.,D) V& V4

WEZ 49(54) 24(49.0) 25(51.0) 67.49+6.85 21.35+1.15  -3.18+1.67 1.63+0.18 47(87.0)  7(13.0)

X} HE 2 45(50) 24(53.3) 21(46.7) 67.56+6.82 21.43+1.06 -3.22+1.69 1.65+0.14 46(92.0) 4(8.0)

X/t 0.18 0.05 0.13 0.12 0.63 0.68

P 0.67 0.96 0.90 0.90 0.53 0.41

TE WAL AR R Phaco drill AR 0 B AR R B A FLAC BT Sk b ) _EFLICBF AR

*2 FWAERERTEEHEMESHEEREREAESH

%5 FABREFRNEESNHBBMILELE (X+s,%)

bk XEs 25 AR %k A HT AJF 1mo KJF 2mo
A5 IRE WERTE(s) EBARER (%) BHEARRESH MEL A 54 22.68+2.35  21.06+£2.09  20.08+2.14
WIEKH 54 45.59+4.73  21.49+2.26 9.80+0.97 X HRZH 50 22.73+2.29  20.21+2.06  18.18+1.17
XPEZL 50 57.82+5.86  28.07+2.83 16.21x1.67 p 0.11 2.09 5.55

t 11.75 13.15 24.15 P 0.91 0.039 <0.001

P <0.001 <0.001 <0.001 L AR R Phaco drill ARz % FBAL A R M FL

T B AR AR Phaco drill AR X BRZH . AR H R 75 7
AT SRR ] FLALBF R HOR

#3 WHEEFARIGE BCVA LR (x£S,LogMAR)

4151 IRE AT ARJF1d - ARJE3d - ARJE7d
WZE4l 54 0.37+0.04 0.32+0.05 0.28+0.05 0.11+0.07
X4l 50 0.36+0.03 0.34£0.04 0.32+0.04 0.20+0.05
t 1.43 5.60 6.72 9.16

P 0.15 <0.001  <0.001  <0.001

W WEAH AR R Phaco drill AR X5 B AR SRk FH #7551
fbEr At E LB AR
F4 WAREFAUERENEHARITEEE

(X%£S, cell/mm?)

ARJ5F 2mo

40 IRE AR ARJG Imo

WELA 54 2402.16+241.89 2291.57+234.66 2185.46+212.97
XHHRZH 50 2403.11+241.43 2184.52+220.74 2054.31+203.14
¢ 0.02 2.39 3.21
P 0.98 0.019 0.002

1 WERAH AR AR H Phaco drill AR 2 % R4 . AR H R B 5 7L
ok Sk b ERL LB AR

R 7 B A 0 S A N PN B AT B 47 1 TG v sl e PR 2K L
AR AR RS B (D fig i R /N Ol 7 LAk O U
K ORI LB, S4TSR ) M R R
UG A RE S E B IR, 55 5 300 5 v v 26 A
FREER (] FEF AU AR R S RRE SRR
SRR T X R ) AR, R 5 1% 40 8 75 AL AR BT Sk wb i ) -
FLALBER AR I, Phaco drill ARA F1] 0820 8 75 i FH
6] X BE fE, X Al BE J& N 4 Phaco drill A () #5734k 5%
%%—‘LIS—IM R

BB & BUAE IV G RE A% (1 N B TR b, 5
BEF R AR L, B o (B Sk iy 1) B3 A% 0 90 B A% 4 R 4
ARJG 1.3d BCVA {5 Fxf B4, AR A R J5 1.3.7d
BCVA ¥y st | HWARH ARG 1.3.7d BCVA T XF B4,
5 FRIGESE R, F 0 Phaco drill AR XA 4% 14 P4 s i
HAL T CGE SR T A A Sk b ) LB R R

At Skt i ) _EFLALBF AR

k6 WMABRFERIG 24h HEKIERLE HR (%)
21 51 AR %k 0% 14 29 3%
WMELLH 54 29(53.7) 17(31.5)  6(11.1)  1(1.9)
SFHEZH 50 15(30.0)  22(44.0) 10(20.0)  3(6.0)

W AR R Phaco drill ARz X BRL A 2R I 75 3L

(ST N R 7 E 5 N,

R7 WHBEKRRE 7d GERKMIER LS R (%)
215 AR % 0% 14 2% 3%
WEZ L 54 53(98.1) 1(1.9) 0 0
X 20 50 39(78.0) 10(20.0) 1(2.0) 0

TE WS AR H Phaco drill AR2; X4 . R PR S FL
A&l Sk b m LA BRI,

Phaco drill A HHs 8 75 LA BT S B T 7 1) 322 25 A 58 P 0z
D5 1], AT B S U X A T P B R A%, TR B R A S B
U/ P R A A B R T A AR R
ELPR S 1) 75 LA R P FLAR T Sk b ) J5 , X 2 3 vl
AETC AR - 1 H1 418 A S A AP B TR BB T A 7T RE R 0 S
B UG AR B T AT R A

£ RPN Bz 40 A AS ] F A A, 24475 ) R £
BN Bz 4 S 4, J5 LA AR K 80 ~ 100pm (8] 5k 11 H 0 #5
13, )5 PR SR E R A 2B B 5 FL 1k
AR I P R 200 A A5 AL o R A 4 R A B 45
15, 5 R RIS A K i, L s 2 A B P Bz A e 45 45 e
AR INREL I, AWBFIE ARG 1.2mo P 41 £A 5 P
B A E  QE R 7S A H R AR R, FOULER A
ARJG 1.2mo F R P Bz 240 M 1150 1E 7 75 3008 4l il b R 3%
e T IR A, 5 B A i A A B AR I AT 45 SR M
AT, ] Phaco drill AT 11 P 8 75 2L AL A g
K T DA B A0 B A A A, B AR i 25 Y 3 | Phaco
drill AR P FL AR BT S A% v AS 5 1] £ B P 1z 40 i o6 7
A R P R 0D R LA R BN TR T
] BB A D AR SOGT A IS P B2 ) 4 A e B 1 AN B 58 T
X AL KA ) A 7 ) R K g i, BRI
Phaco drill AR 214 25 2b 5 B ., AR UK BEFE 14 (P9 B S0 3

1591



EiRRRIZE 2021F98 £21% F£9H
B335 : 029- 82245172 85263940

http://ies.ijo.cn
BB {5%8:10.2000@ 163.com

IR HIIEN ~ VG, LIV Gk 3, I Phaco drill &
TEVRES £ 5 PN B 458 0 05 T AR A R, BETE A A
HIPHE AL Sk R ] bR R WA B
PR AR O , kb 75 R B 3 0K 5 X, 7S FL AR R 1) T
N A -5 % P s D fih , fol 8 75 7L Ak B il W R A iy b
7 5 1 3015 3 A S0 A A8 T R4 TR ) P R R R R
[e] £ B, Z2 R A B A LA Sk TR SE B R 4
FU 3 P RE R R A T, T R IR B R s
A BGIIRNH L, Faramarzi 55 A g £ 3k 1) 1 i £
Sk 6] W7 O AL P S D 8 G 2 R e 5 A 1) B A
R R B BRI 75 FLA B Sk AT A IR A TR )2 e R
11 5 AARARAZ T P LA Sk ARF D o) T R BT IR 4
R AR TR B A IR N BB, By a0 N B2, (R AT Sk
ARFIAT 1) 71 5PN B 25 Rl mT B ol 1B 7 FL A AT Sk e
AN G, B 1 WIE 30° 484 T i A LAk BT Sk AR R
6] T I 5 THRAE , RRE 5 He fh St DR AR R i R S 4 5
B FARROE

R LA TN B R AR i A 5K i K £ T DA B 400 i
PR K R JBE 5 R v i P P R R P I (] S
EASE S ARKIERA ARG 24h,7d i 5K i RE AT
XFHRAH, n] e IN O 45 AL Gk 7 LA I Sk A i )| 52 B
R B9 77 A HE, Phaco drill RS FLALER K &1
TET AN 1) £ 58 PA) B T 7 A 45 /0 B R PR R 5 405, 1 4R
1N Bl 75 LA TR R v A B AR A O TR Y R
T EOREE  URA BRAE BT T Z AT RE 5 E
17 BB ARME 2, O F Phaco drill 14 AR 8K 2
ik,

Zi BRI, S Bk R ) b LB R BORAR L
Phaco drill 3697 BEA% PN 5 AT A0 s F8 500 0 el £
I DA B 453405 B 6 K i 22 A P T &

SE 3k

1 Yang WJ, Wang XH, Zhao F, et al. Torsional and burst mode
phacoemulsification for patients with hard nuclear cataract; a randomized
control study. Medicine ( Baltimore) 2019;98(22) :e15870

2R, BRI, At A RS LA SR K TE 1 A R A 3L
P BRA R TRE} 2017526(2) :79-83

3PNEE, RS, TRAERR. AR R TREAZ 1N R TR B I R AT
5%, EPRIRBIZARRE 2016;16(7) :1245-1248

4 Kaup S, Shivalli S, Ks D, et al. Central corneal thickness changes in
bevel—up versus bevel-down phacoemulsification cataract surgery: study
protocol for a randomised, triple—blind, parallel group trial. BMJ Open
2016;6(9) :€012024

5 Emery JM. Cataract treatment and rehabilitation. Aorn J 1974;20(6) ;
992-995

6 Kausar A, Farooq S, Akhter W, et al. Transient corneal edema after

phacoemulsification. J Coll Physicians Surg Pak 2015;25(7) :505-509

1592

7 Wan W, Jiang L, Ji Y, et al. Effect of hypothermic perfusion on
phacoemulsification in eyes with hard nuclear cataract: randomized trial.
J Cataract Refract Surg 2019;45(12) .1717-1724

8BAKIE, IEE, M. SR /NI DR 2L B N RS R
A N TR A AT REAZ 11 P Bt el R YL b [ 52 T IRk 2
7 2018;36(1) :46-49

9 ZENTR, BRI, 577, R FLALE SRS N A S LA R
BORM A VERBT T . IRBERTEE 2016536(1) :88-91

10 Chakrabarti A, Nazm N. Posterior capsular rent; Prevention and
management. Indian J Ophthalmol 2017;65(12) :1359-1369

11 Limbu B, Jha HC. Intraoperative complications of high volume
sutureless cataract surgery in Nepal: a prospective study. Kathmandu
Univ Med ] (KUMJ) 2014;12(47) :194-197

12 Wong DC, Waxman MD, Herrinton LJ, et al. Transient macular
edema after intracameral injection of a moderately elevated dose of
cefuroxime during phacoemulsification surgery. JAMA Ophthalmol 2015;
133(10) :1194-1197

13 Foster GJL, Allen QB, Ayres BD, et al. Phacoemulsification of the
rock — hard dense nuclear cataract: Options and recommendations. J
Cataract Refract Surg 2018;44(7) :905-916

14 TRV, X sRAIR, 5. W DB BORTEREAL L B A e T
AR S BRIl 2016338(6) :496-499,504

15 BRA, BETTVL, B0, 4. WA N R S S TR s
B SPEEB R R L. rh AR IR G 2% 53R 2% 2 3k 2016518
(7) :433-435

16 303k, SR RABAZ BB O7 ¥R I0 Tl O 5 I I~
IV oAz P 1P I R A8 00 I R R [ IR O 4% R 2019521 (5)
771-773

17 B, REUR. RSB AR 5 5 M RN
AT I BT AR PR T H L. Th A LR IRk 2016;34(7)
613-618

18 TR, EEDS, EIWH, S PP BT R v s ) LA X A
HREPA R iR A L PR R AR 2015515(9) 11642~ 1644

19 Fligl, ST, Phaco drill R=UIAYTIERZ 1 A BERCR ST, 92
FHIRF 4K 2015;33(12) : 1376-1378

20 30, A, BUIH. B AL S B L HOR 5 AR A LB
R i BE I AR5 I A 0 oA B T A o oz T A B ATL YT BT 5
rh ARSI IR R 2017;35(7) :629-633

21 i, #45. Phacodrill R =0 A1 B8 B2 A SZMA. TLAREEZY 201440
(1):56-58

22 Chen X, Liu B, Xiao Y, et al. Cystotome — assisted prechop
technique. J Cataract Refract Surg 2015;41(1) :9-13

23 Faramarzi A, Javadi MA, Karimian F, et al. Corneal endothelial cell
loss during phacoemulsification; bevel—up versus bevel-down phaco tip.
J Cataract Refract Surg 2011;37(11) :1971-1976

24 Hida WT, Tzelikis PF, Nakano CT, et al. Mini—flared Kelman tip,
reverse tip, and sidewinder tip with torsional phaco: a prospective
randomized comparative study. Arq Bras Oftalmol 2015;78(1) :19-22
25 Ho JW, Afshari NA. Advances in cataract surgery: preserving the
corneal endothelium. Curr Opin Ophihalmol 2015;26(1) :22-27



