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ARJ5 7 d, 1 mo BIHIK TNF-o IL-6 KK T M FLBE 1%
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Abstract

e AIM:. To compare the effects of different nucleus
chopping methods on the central corneal thickness,
corneal endothelial cell ( CEC ) count and tear
inflammatory indicators in patients with hard nucleus
cataract.

* METHODS . Retrospective study. Totally 89 patients (89
eyes) with hard nucleus cataract who treated in our
hospital were included from January 2020 to December
2022. According to different intraoperative nucleus
chopping methods, the patients were divided into reverse
prechop group (46 eyes) and phaco - chop group (43
eyes). The total effective rate of surgery and visual acuity
recovery were compared between the two groups.
Corneal related indicators (central corneal thickness, CEC
count, CEC area), tear inflammatory indicators and tear
film function [ tear film break-up time (BUT), Chinese
Dry Eye Questionnaire (CDEQ), Schirmer | test (S |1t)]
were observed before and after surgery in both groups,
and the degree of corneal edema was evaluated.

* RESULTS: The effective phaco time, phaco energy and
cumulative complex energy parameters in the phaco -
chop group were longer or higher than those in the
reverse prechop group ( P<0.05). The macular retinal
thickness in the reverse prechop group at 7 d and 1 mo
after surgery was thinner than that in the phaco - chop
group, the central corneal thickness at 3 and 7 d after
surgery was also thinner than that in the phaco - chop
group, the CEC count at 3 mo after surgery was more
than that in the phaco-chop group, the CEC loss rate was
lower than that in the phaco-chop group, and the CEC
area at 3 mo after surgery was smaller than that in the
phaco-chop group ( P<0.05). The levels of tear TNF -«
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and IL-6 at 7 d and 1 mo after surgery in the reverse
prechop group were lower than those in the phaco-chop
group (P<0.05). The BUT at 1 and 3 mo after surgery was
longer in the reverse prechop group than that in the
phaco-chop group (P<0.05). The CDEQ score in the
reverse prechop group was lower than that in the phaco-
chop group at 1 and 3 mo after surgery ( P<0.05). The S | t
at 1 and 3 mo after surgery was higher in the reverse
prechop group compared with that in the phaco - chop
group ( P<0.05). The degree of corneal edema at 1 d after
surgery was milder in the reverse prechop group than that
in the phaco-chop group (P<0.05).

e CONCLUSION: Compared with phaco - chop, the
application of reverse - chopper prechop combined with
phacoemulsification can better reduce the ultrasonic
energy in the treatment of hard nuclear cataract, and it is
more conducive to reducing the postoperative
inflammatory degree, improving the tear film function
and relieving the corneal edema degree.

o KEYWORDS: reverse - chopper prechop; phaco - chop;
phacoemulsification; hard nuclear cataract; central
corneal thickness; corneal endothelial cell count; tear
inflammatory indicators
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% 0 OB Ao B A ) TR 38 At R AR AR T 3, 7 AR A4 K
5 1] 1 58 R TRUES A, RO/ X R A I 22 AR
i AT PR AR S5 A WA A B X ] R B A O X
FERR 75 FLA AR TR A R SO SR 1 T e 18, AR B 5
T AT R P LA A v 7 e B A SO R A N e R R
RIS EE AR B A A R TR R MR AR, B
FEGE I R BE A% Jr 20t BB IR Y77 SO A, IR 1Y
G IRIGIT IS % |
1 3R NF %
11338 FBEME, 99A 2020 45 1 A &= 2022 4F 12
A IR BEGA P RE R (N R R 89 1] 89 HR , AR A Hh BY %
AR M S A A% 4 46 HR AR FLEF 1 4 43 HR
YNFRUE: (1) £ A A 0% N B A2 Wibr v 17
7FLIE PR S+ N TR ARG YT ; (2) BE IR
K 22-24 mm, JEEEE<-6.00 D; (3) Emery SRR
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FESTHING; (4) FARBI M [F—FAR/NHE R HEBRARE
(1) BRAE R T AR 50 25 5 (2) & I8 P 10 o0 Jl s 78 A6
(3) B IF BB i sl b 28955 722 S MR ARG B 3 5 (4) AR
ERAMI L 5 (5) B I E GHR ST A8 sl /3 5 (6) W I
LB (7) B I A I FE 5 (8) AP 2 4 Jfd ( corneal
endothelial cell,CEC) i <2 000 cells/mm”, ZNHF5T L i
BERECHZ o i, T 2 55 B IES S50 8 &
[ &,

1.2 Fi%

121 BABBRAFRAE NWHBEAFULUTE S FLL
B A AR (B S 350 kPa) , AR HRE 7 g B
55% . T ARMR 2:00 {57 AR B 28 A0 11 328 3 10 1) i B i
AZEBAR] IFF AR 10:00 fA5065 B M B D) O SR e
HAEHR 5-6 mm, BB EITK 508 A Bl A LAk Sk
W R ArRAA A 10 B A 2 B T ditR AR A% o 8 A FL AR IR
TRAZ W55 B JBT , TE AR A A T bR AR

1.22 REXTMEBZAFAAZ AP DIO B8 i
)R LB A% ZH . P4 40 J e o B A 4 il 3 JBE 1) 1
HEAHT G, A I St 5 it BRAARAZ A2 i, 12 12 98 1) 2648 K I
BFAZ IO DX B 28 R A A S 42 ] Bz o i
WIE J1 15 R B A AL T 3 BORAS, JF R E, T ARIR
2 100 ZFH b B % 2% BTG5, B BF i A B A 5 X
BRI AR S AR N 1 B T B3 R, O U0 1 5 i
B, WTFUE SRR O R R T AR AR L B
Bt 55 S B A SR A 1) 32 B, (08 P 25 7 R A4 rp o AR
SRIGHE oRARAZ — 232 = ¥ S B AL B I ol R A A
AEFFAAS B AR R ARIR 8:00 o7 5 A $E LS IK o , 1111
JEAE LA O E A O AR AR S R 2 0y A
FLAC AR S A 385 15 B FLEF % 4

123 RERHA WHBHEARGITELS R NIRIKZAAE
R ZERINIRE , RJG2E 2 d FAR R % 211 5 3% 28 K AR
TR, K 6 I, HIBYT 2 wk

1.2.4 MR (1) WA 0 AR IRA RO
NI - AL A% A (RSS2 ) BV 7 2L Ak T A8 ) i s Al
Qb8 = (R P R e R TORY ) I, A e S BRAE T
ARAA B S BT [i) 5 2 T B A 20 DA 0B A% &5 o )5 F i sk
P ] ] Bl A R T R A B R S8 = A0
PRI AR RERE . (2) W HIZRG 90004 S B bRt ) 2R A6
MEBEEARAT LA 7 d,1.3 mo #HR AR 7 K fe A4 857 1E 41
Fio (3) N HIFA RGN B G 6 A 28 AR BT SRS 3 mo Hpr
MRS FA IR PN B2 401 ( corneal endothelial cells, CEC) %X
7 CEC T ; N FH OCT XJ 35 BE X #E A7 F1 4, B FH Image J
BRAAG B 2B AR AT MRS 3 mo B BE X A )RR
(4) THW R TG IR RE B EH AR 15 wL IREBIHBARA,
R ELISA 5 K B F R AT MRS 7 d, 1.3 mo THK
TNF-a IL=6 /K, (5) {H 52 68 AR 4f8 TH 1 222 ik i)
(break—up time, BUT) | & T BR 7] %5 1 2 ( Chinese Dry
Eye Questionnaire, CDEQ ) | TH & 43 W 1R 56 ( Schirmer |
test, S 1 t) PEHT B E ARFT A 1.3 mo HIEDIRE , HAKK:
B kS B W5 CDEQ 8 # A1 10-15 4~ [a]
RO TR T HRAE AR A A A8 P AR AR R A AR I o A
M, BENREUR A Likert 8R4y, B <15 0 M
FETHR REARAR A, % A= TR 5200 /)N 5 43 1630 43y Hh EE T
R SRR B, 75 N TIH VB B, 2 el H 36 35 B
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=310 N IR SRR B, W T e 2 hE
AR S ot &, 7 BAIR T (LR Y HIER JESE)
(6) ZREAHIESCHR [ 11 1R AR5 A RS K o RN TR e A8 B 2R
0-42 .0 G 1 BB W TC oK i 5 1 900 #A B2 BE TR 15 2 90
kg F BER Ik L AT LRI s 45 A 5 3 o A R TR T o, DL
WREE T 7 54 ok 1 P SRl , TGk LERT B 25 4, AN B
FOLAT D, Foh 1-4 O BB A7 AE A K i

Bt 2443 M7 0T SPSS 22.0 B #7582 ab 3L, 1
BOOREL n( %) o, LT FCHCR I XC 6 56 5 45 L TERER
F Z B8 A5 A IR A TR RN xts o, AL
LR S AR A ¢ K09, TR0 LR R EC X AR AR ¢
o5 56 5 B A2 00 2 S HE B AR T 25 40, i — 25 R L
BORFH LSD-1 He#, A P<0.05 N2 RA S X,
2R
21 MABER—MEMER WAHBRERT— B
B 2 RS E L (P>0.05) L& 1,
22WABEARAPBEHXIERMAFERILE B
BER L BB R TR A O A B ) S e X B A e

SR TR BEF A, 22 784 503 L (P<
0.001) , W3 2, EFLBAZAA D B Hem R 1 1R, /et
B LA IR, 22 R G147 2 L (P>0.05) .
23MABEFATEMALLE WAHEHF T RATEH
AR 3 F o FEJ IE AR ) EE AR A IR RN 28 22 R o Ge i
T I ] bR 25 S AT e S (RRIRA ) 2 Fyyy =
0.263, Py, =0.608; Fyypy = 5571, Py <0.001; F, = 2.366,
Py =0.071; S BT IE L J) 2 Fuyy = 0.397, Py = 0.529;
Fipy =1235,P,,,,<0.001;F,, =1.191,P,, =0.313), #f—
AP AR R L 3 4,
2AMABEFANEEMRUAMBEEELILE WAH
HBCBE DAL )RR B R 25 e A B L (Fyyy =
71.70, P,y <0.001; . =204.4 P, <0.001; F ., = 16.29,
P,;<0.001) . PIZHEFHARFIFIAIG 3 mo B HE DA ¥ i
JERE WA= R TR g it R B L (P=0.594.0.159) , RJ5
7 d, 1 mo M 41 [i] B B DX A0 I 68 JE B LU 4% 25 S 3 A G it
X (P<0.001) , 25 4N — 20 WP LB g 1) I
x5,

R1 FMHBERN—RBEHLLR

-~ aIEe el 7%?% ] ARl fﬂf%%ﬁﬁ *%%%Ei& ) PRIR AL %&%ﬁmﬂﬁ
(IRED) (F/&,Bl) (x+s,%) (X£S,mm) (X*xs,D)  (X*s,D) (X£S,LogMAR) (X=%s, LogMAR)
AT 46(46) 26/20 63.09+4.12  23.06+0.59 -2.20+0.34 0.81x0.19 0.91+0.08 0.71+0.09
LB 43(43) 24/19  63.61x4.58 22.99+0.52 -2.23x0.31  0.85x0.17 0.89+0.07 0.69x0.10
X/t 0.005 0.564 0.592 0.434 1.044 1.252 0.993
P 0.946 0.574 0.555 0.665 0.299 0.214 0.324
*x2 MABERPEBEHXIBIRILE x+s
20 5 H RG] () AR (%) FRE SRS
ST A 18.13+1.71 32.79+1.26 10.71£2.03
LB 27.07+2.63 35.34+2.19 14.51£2.79
! 19.134 6.788 7.382
P <0.001 <0.001 <0.001
*3 WMAREFAUEERRANILE (X£S,LogMAR)
211 51| HR %% AHT AJF 7d ARJF 1 mo AJG 3 mo
R TEF 46 0.91+0.08 0.21+0.03" 0.17+0.03*° 0.14£0.02""
LB 43 0.89+0.07 0.22:+£0.04" 0.18+0.03"* 0.13+0.03*
¥ :*P<0.05 vs RTT;P<0.05 vs FZAARSF 7 d;°P<0.05 vs RIZARJF 1 mo,
x4 HMABEFANEREFEANILE (X%, LogMAR)
21 51 HR %% AH Rig7d ARJ5 1 mo AJG 3 mo
R T 46 0.710.09 0.18+0.10" 0.140.05%° 0.10£0.04"
[ R Y| 43 0.69+0.10 0.20+0.09" 0.15£0.06"" 0.110.03°°
1. P<0.05 vs AR ;°P<0.05 vs [RIZHARJG 7 d;°P<0.05 vs [FZHARJG 1 mo,
x5 MABREFANEEMRUMBEEELILE (XS, um)
211531 HR %% yNil) R 7d ARJG 1 mo AJ5 3 mo
R TEF A 46 238.02+10.65 259.16+5.39" 249.14+7.62" 242.38+9.71°
LB 43 239.27+11.39 276.28+6.12" 258.34+5.86™° 245.15+8.58°°
t 0.535 14.027 6.353 1.422
P 0.594 <0.001 <0.001 0.159

7. *P<0.05 vs KA ;°P<0.05 vs FHAR)G 7 d;°P<0.05 vs [FIZHAJG 1 mo,
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2EMAREFARUNERRAEEEILE WHEHE T

SRR LA 22 57 BE T2 3 L (F gy = 53.91, Py <
0.001; Fyypy = 249.7, Py < 0.001; Fop = 16.19, Py, <
0.001) , PHALBHEARRIFIAIE 1 mo H o f IR B b 2=
SRS L (P=0.830.0.687) , R J5 3.7 d BG4 [A]
A R LU 22 R A GoiTF B L (P<0.001) , 4%
AN L ZE R IR 6,
26WAEREFARBIE CEC it &tk B W4 £ H ARuT
CECIH L Z R gt = E L (P=0.752) , RJ5 3 mo
B HBE CEC IS AN L 22 76 G i 2¢ 53 X (P<
0.001) ., ARJ5 3 mo WiZH[a] CEC 14k b2 5h it
M(P=0.008), WL 7, AL CEC £ KEN
11.36%+1.83% , HFLEF % 4K 14.87%+2.02% , 25 74 5t
P28 X (1=8.600,P<0.001) .

27TRMAEREF ARG CEC ML, WHHEE R
CEC IR 27 g it 2 X (P=0.463) , KJ5 3 mo
HABHE CEC MRS ARFT B 2R E ST E L (P<
0.001) , JRATE ARG 3 mo CEC HA/NTBFLEF A
4H(P<0.001) , L3 8,

28WMABRERRPRMEEIRILER  WHEFHE D
TNF-« H# 25 5 S8t 2 7 3L (Fyy = 28.990, Py, <
0.001; F,y;, = 338.200, Py, <0.001; F . = 2.169, P, =
0.091) ,#t— L PP LR LR IR 9, P BHHB
IL-6 L2 5 A G T4 78 L (F = 12.800, Py, <0.001 5
Fy =327.600, Py, <0.001; F,.,. =4.877, P, =0.003) , 3
— PP LR A AR L3R 10,
2OMAREFARUEHRINGEILE WHEE T RAT
J& BUT HB2E A Gt T S (F = 11.80, Py <0.001
Fop=193.2,P,,,<0.001; F,, =2.424 /P, =0.091) ,3f—
TP LLACE R IR 11, W2 8 T R1T)S CDEQ 143
P22 A Gt 2# B L (F = 191.9, Py, <0.001 5 F oy =
2249, P, <0.001; F .. =52.73, P, <0.001) , ik — 4 B B
PR g R AR 12, MALERE TARAENE S Tt B ZE A S
HEERE S (Fypy = 16.24, Py <0.001; Fyypy = 226.7, Pyyy <
0.001;F,,, =2.513,P,, =0.083) , ik — 2 1 1 LL A 4 51 L
%13,
210 HAZRERERRKMEEBRILE AT
ARG 1 d B AR I AR B AR T FLBF 4 (P<0.05) |
L3 14,

*6 MABREFARUEHIRAEEELLE (XS, um)
2157 AR %k ARHT RJG3d KRG 7d ARJg 1 mo
FE A 46 563.54+24.82 653.14+33.15" 605.09+37.31*° 572.69+17.15%
FE R g Y| 43 565.02+29.67 694.76+39.02° 656.18+38.65" 574.13£16.39°
t 0.215 5.435 6.344 0.404
P 0.830 <0.001 <0.001 0.687

" P<0.05 vs ARH;

*x7 WMEBREFAEE

°P<0.05 vs ARG 3 d;°P<0.05 vs FIZAARSG 7 d,

CEC it#itt%&

(x£S, cells/mm?)

2 ) HR %5 ARAET ARJG 3 mo t P
T A 46 2479.63+121.27 2198.04+169.32 13.145 <0.001
LA 43 2470.51+149.06 2103.17+162.29 15.473 <0.001
t 0.318 2.695
P 0.752 0.008

*8 WHEEFABIF CEC mRLLE (XS, pum?)
2R 59 AR %5 PN AJF 3 mo t P
AT 46 401.64+23.19 497.39+24.05 19.438 <0.001
BFLEF A 43 405.07+20.54 579.81+26.37 34.281 <0.001
t 0.737 15.421
P 0.463 <0.001

*x9 WHBHFERD TNF-o tbE (X£S,ng/mL)

24 ) HR % AHG NENE ARJF 1 mo ARJF 3 mo
AT 46 0.29+0.05 0.53+0.06° 0.41+0.04"° 0.31+0.05°°
HRFL BT 43 0.31+0.06 0.59+0.09° 0.45+0.07*¢ 0.33+0.06°°
t 1.713 3.723 3.337 1.713
P 0.090 <0.001 0.001 0.090

7. *P<0.05 vs KA ;
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°P<0.05 vs [AIZHAR)T 7 d;°P<0.05 vs [RIZHAJG 1 mo,
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#x10 FWHEEBRES IL-6 LE (X%S ,ng/mL)
20 53] AR %L AT ARJF7d ARJG 1 mo A5 3 mo
R T A 46 3.28+0.56 5.24+0.49" 4.19+0.51"" 3.51£0.46°
FE R g e 43 3.21+0.51 5.58+0.50" 4.63+0.59"" 3.57£0.42°
t 0.615 3.239 3.771 0.641
P 0.540 0.002 <0.001 0.523
. P<0.05 vs ARHi[;°P<0.05 vs [FILHARIE 7 d;°P<0.05 vs ARG 1 mo,
£ 11 WABEFFARHE BUT bk (X8 ,5)
21 51 HIR % AT AJG 1 mo AJG 3 mo
R T A 46 10.33x1.08 6.42+1.65 8.95+1.69"°
[k e 43 10.27+1.24 5.57+1.53° 8.01x1.50"°
t 0.244 2.515 2.768
P 0.808 0.014 0.007
1 :*P<0.050s AT ;°P<0.05 vs FIZAARJF 1 mo,
F 12 WHEBEF ARG CDEQ L LR (XES,5%)
211531 MR %% yNifl] AJ5 1 mo AJG 3 mo
FE A 46 10.59+1.51 27.05£2.58" 13.64£1.35°
A A 43 10.64+1.47 33.21+2.43" 17.68+2.37°
t 0.156 11.397 9.713
P 0.877 <0.001 <0.001
1 :*P<0.05 vs KR ;°P<0.05 vs [FZHAT 1 mo,
#1383 WABEFARESItILR (XS, mm/5 min)
211531 HR %% ARHT ARG 1 mo AJG 3 mo
iy ¥ 46 11.94%1.12 7.65£2.37" 11.53+1.15°
LB A 43 11.57+1.58 6.21+2.05" 10.89+1.24°
t 1.281 3.056 2.526
P 0.204 0.003 0.013
5 :*P<0.05 vs RHT;°P<0.05 vs [FZHAJE 1 mo,
F14 WMARBREFEKMEEFERILE 4l
1 K RIF1d ARIF3d R 4d
0% 1% 2% 3% 0% 1% 2% 3% 0k 1% 2% 3%
R TEF A 46 29 13 4 0 35 8 3 0 39 7 0 0
[ R e 43 18 15 8 2 28 9 5 1 32 8 3 0
Z 5.081 1.535 1.765
P 0.024 0.215 0.184
3itit Z [ TES A% 45 Combo Tl 55 2 2% F1 AR 2 B il By 1901 5% 2%

A FLA P AR IS TR R AR AR R YT
HNRER EETFBZ —, EARSHIIEI X 1 A
ARIFIRAITHOR . EX TR A B A 7L, 5
HUREJRE 1 P Bl P LA AR U 2O 2 g, A 0 R
TR B AR BRI A1 O, S P ARBCR . BEHE
BT Y, PO AZ B AT A R0 RE BT S B A AR A )
(], JFAT AR R A 7 LA TR e T T
RGP IR A 25 BRORI 7 125 TR SRR A A T B 2R
AT 4 70) P P LA I B oA A B B AR | mT W) A e
AES P 7L A i) A 208 P RE i, [ IR TP AR KT HR A L U8
P3RS , W0 TR I R, 4 TR . H iR 4%

U5 T P AR LU B RE bR A A 1) B A OR B (E X
TIVEEEE SR R A RBORE2% . H T A HE T AR
BEREOR RGBS A ARy XUT- S4485 HT  B5A%, %) T 3%
=S G A OE L S N LS e o ) S R S
HHRARE FXHZAR X BIME AT T 230 : (1) i TR T
HIE B MR BB T R 2 18]/ 78T #4 i AT
HH BT PR AN S5 TR, B 98 00 [ 7 A A Y AR TE S, i)
SRR SREF R R P 2 T AN A O RO
EEFIF . (2) BEAZEF R DURZ R BE , B T M B B, 7
ISR KBS A% T S8 00 T € A% e, XU 33 85 FH % of
Xof oh A 2 FE 0, I DR A% P 7K i) A B A 5 B
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A FEI T REAE AR TR, (3) Fh T A A B RO, H oy
IREG, Tork EHHEBEIT 5 5050 % v 5 ST, OF H 38 40
TFRITREWT 223y L A B AR A7 T T B T
DREFF BB O, e BB SEm &, FE SE Y [ I, 72
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