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Effect of carbon dioxide pneumoperitoneum-laparoscopic surgery on
tumor seeding and metastases in endometrial cancer

FU Chun', LI Guang-yi’, LIU Feng-ying' , LIN Qiu-hua', FANG Xiao-ling'
(1. Department of Obstetrics and Gynaecology , Second Xiangya Hospital , Central South University , Changsha 410011 ;
2. Department of Obstetrics and Gynaecology , Frist Hospital of Foshan , Foshan Guangdong 528000, China)

Abstract: Objective To explore the influence of carbon dioxide pneumoperitoneum -laparo-
scopic surgery on tumor cell seeding and metastases in endometrial cancer. Methods Twenty patients
with endometrial cancer who underwent laparoscopic surgery and 10 patients with endometrial cancer
who underwent laparotomic surgery were enrolled. Each patient was in preoperative clinical Stage |
and the uterus size in each patient was less than 12 weeks of pregnancy. Carbon dioxide pneumoper-
itoneum was established and maintained with CO, insufflation at 4 ~6 L/min and intraperitoneal pres-

sure of 13 mmHg with an automatic pneumoperitoneum machine. Cytologic examination of peritoneal
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fluid ( at the beginning and end of the operation ) , CO, filirated gas and the lavage fluid of instru-
ments during the laparoscopic surgery were performed. The protein expressions of E-cadherin, 3 -cate-
nin , P-selectin , matrix metalloproteinase-2 ( MMP-2 ) , vascular endothelial growth factor ( VEGF) ,
and CD44v6 in tumor tissues before and after the operation were detected by DAKO Envision. Re-
sults There were no case of positive washing cytology in the peritoneal fluid , CO, filtrated gas, and
the lavage fluid of instruments during the laparoscopic surgery. The expressions of E-cadherin and -
catenin proteins were obviously abnormal in endometrial cancer. The abnormal expressions of E-cad-
herin and B-catenin protein between the pre- and post-operations were not significantly different in
both the laparoscopic group and the laparotomic group ( P >0.05). The changes of abnormal expres-
sions of E-cadherin and 3 -catenin protein were no statistical difference between the two groups ( P >
0.05). The positive protein expressions of P-selectin, MMP-2 , VEGF , and CD44v6 were not signif-
icantly different between the pre- and post-operations both in the laparoscopic group and the lapa-
rotomic group ( P > 0. 05) , and there was also no significant difference between the laparoscopic
group and the laparotomic group ( P > 0. 05). The follow-up period in the laparoscopic group was
7~19 (14.25 +£3.65) months and 7 ~19 (13.10 £4.23) months in the laparotomic group.
One patient got infection in the urinary system in the laparoscopic group and one patient had lower ex-
tremity venous thrombosis in the laparoscopic group. No recurrence was detected in both groups. Con-
clusion Laparoscopic surgery for endometrial cancer has no effect on protein expressions of E-cad-
herin , §-catenin , P-selectin, MMP-2 | VEGF , and CD44v6 in tumor tissues. No evidence has been
found that CO, pneumoperitoneum -laparoscopic surgery may favor endometrial cancer cell seeding and
metastases.
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Table 1  Clinical data in endometrial cancer patients

£t iCticteel FriE 41 P
%k 20 10
FR () 50.52 £8.06 52.65 +7.74 >0.05
ENDieTE 22.55 +2.80 22.93 +3.13 >0.05
KA () 0 0
SR FAL (1) PR R i (20) PR AR B OB (1) >0.05
IS5 9 (1) Gy (1),6,(15),G5(4) Gy (1),6,(7),65(2) >0.05
FARNTH S () la(3),Ib(11),lc(4), Mc(2) la(1),1b(6),1c(2), Mc(1) >0.05
i bk LB A% (1) % ) 2/13.75 1/11.1 >0.05
FAREFE] (min) 180.39 +52.63 160.28 +69.37 >0.05
A 4% i f (mlL) 112.78 +77.49 120.35 67. 89 >0.05
IR (% ) ] 1(5) 1(10) >0.05
ARJ5 AR Z e 1 441 R R A 1]
1.2 % 1.2.2.3 B+ kR A JE 1 100 mL A= B
1.2.1 CO, &L M A= 4 #F RS TR SRR I M B R A g (RSB R T, I Y

FH0° W F I8 I 85 ( H A& Olympus 23 d] ), R Al
15-1711 ¢ B sh K B L ( £2 [E Ackerman Instrumente )
JE R CO, S , AR MR E 4 ~6 L/min, §
JEW CO, KME 1 ¥ 4t +¢ 78 13 mmHg, TR
THFERY CO, AR MR A (291.22 £162.17) L,

1.2.2 mESZFRYMEEF®RZR.CO, AIWKE
FRFBERTRRGN BT E

1.2.2.1 BE¥ Rk WA EE, E£ETF AR
FF U AT SE ) 100 ~ 200 mL A B3 K vp sk 2 1%, A
50 mL JE g 48 F B HL 100 mL, i A T4 4
W kR 5 FE TR S5 AT, AR # AR UK 100 ~
200 mL o 5 R, R AR BONE RS vh 6 R 100 mL ;55
L5 ~10 min (2 000 r/min) 5 TIE 2 FHIRE
O, WOUTE W R, T TR [ 2 s HE e 8, O 2%
U - B0 % i 4

1.2.2.2 CO, & hiEkitik T ST R E
AEE (wocar) J5 , i 1 HH — 4> trocar ] 7L 51 H}
CoO, Mk, gl MR ETF ARG R Ak
100 mL AEHIE K H M A RmIE L G, EBRER &
B AT R M 5 WSO I U VAT R A R A

A i, trocar , I JE 58 IUHE AN 23 B9 445 ), lC 4 ik
T8 L 7 988 40 o
1.2.3 &4 2 49 E-cadherin, B-catenin, P-selec-
tin, MMP-2 , VEGF #= CD44v6 & & % ik &5 4% 0l
1.2.3.1 #HFARM SR NI A A RR
J& T B 2H AR T A B i B A8 e 3 A e — K
S BB E R 5 28 E g T, T IR 4T R i 10 min
W 23 RO 9 H AR (5 mm X 5 mm x5 mm )
LR 10% /9 B BE vh [ € o 2 I 7E T J fn A
VIR J5 7 BV H AR A (5 mm x5 mm X 5 mm)
1 B 10 % f B o 58
1.2.3.2 DAKO Envision = % sk #4 al & & & &
E-cadherin , B-catenin, P-selectin, MMP-2 | VEGF
F1 CD44v6 5k M 43 ] & 1:100,1:200, 1:50,
1:40,1:100,1:100, A A% F 1E R BH 4 X
B, PBS AR — B A1 g B X R
1.2.3.3  [abk i 2 LA 8 b ) B AT R
E-cadherin 1 B-catenin ;: [H 4 4 i Sy 9 B 5 4% 8%
(ER e RN /7 ARG SR e O A el
SR REG( - ) RN <5% ( +) s AT
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FEAMEL 5% ~T75% ( + + ) BRI 400 > 75%
(+ + +) s B (%) 8B (#%) L [F £k
iRk (+a), (+a) (=) ~(++)GH
HFERE, (+ + +) NIEHF KL, P-selectin
MMP-2 , VEGF FlI CD44v6 . P-selectin L) Ml & M ¥
2 A S s AR B TR B 3 B (B MMP-2 DL
43968 24 TR RN ) J5T 440 BRI B R R A R R N R B IR
R KL A ; VEGF LR 20 Mg 2% b DL BR 4 e
Ki; CD44v6 LA 20 it I A/ a5 40 i o A7 4% 85 8
WKL A A BH P A o AR gL fe R R R UL 8 41
MABRHITET AN EO RO 55, HOIR
M1y EAER N2, EAREN3 A AU
MG e M E . <5% H0 45,6% ~
25% H 148 ,26% ~50% 2 4%, =51% %3 4.
UKD P ECRES TS EHEOHK
HORGE£EMHE N HEEERT: <1 5
PEC=-),2~303H(+),4~6 0 R(++),>6
RO+ + +) HEREIRC+),BHMERE
=0+ +),

1.3 %itsgam K Fi SPSS10. 0 %5 3] % {F
AT AT P TR LR A% R TR
X K o P AR AR ST PR K B R R O K 8
P<0.05 HESARIT¥E L,

2 # R

2.1 MEAEMEBEIEF k&, CO, A IKkiET & F
BRSNS R 20 (1A B
i 91 B T R M T 46 R 45 SRR A IR b % R L CO,
AUV I T e B R B AY B R A0 A A A Y
R 2 98 40 i

2.2 E-cadherin #= 3-catenin & & f£ M = 45 F K A=
FHEF R 6 £k E-cadherin FlI B -catenin

R EEAARNEHE S H MRS (N
60% M 75% ). BB ARG E-cadherin 5 % £
KK 65% , B-catenin iy 80% , 43 | 5 AR Fi A Lb 5
TGttt 255 (P >0.05) ; HFE ARG E-cadher-
in 58 R IK A W E, B-catenin JC B B AR, A3
HARAME LR TS it 2 5% (P >0.05), EE
B4l MUIT IS 41 F R HiT J5 E-cadherin F1 8 - catenin [1)
SHRIIBHBER B LSE T2 2% (P >0.05)
(2. E1H2),

2.3  P-selectin, MMP-2 , VEGF #= CD44v6 % & £
MRS T KA T RAT B o9 Rk
NP AR P HERERE R 30% ~35% ,
EEE AT F RIGHMERIEZ R 40% , W Ff F
ARERXFARUMEMHEREREL R I ¥R
(P>0.05) ., MMP-2 A 33k 3 22 0L F P B 9 40
] L ) Jo 4 B A b, IR B RN O R T R R S
PHOME R Foe fH MR L&Y W B =R
(P>0.05) . VEGF 7 P 5 9 4 B i 2% vh ik, PH
PR AR B AR G K 60% |, 5 B B AT T R
MEMHEREMEMHERERYS TRIT¥ER
(P>0.05), CD44v6 & [ 2 & & M % & ik
(60% ~65% ), W41 F KRujJa bt FH 1 3= 5 &
THE ZH% (P >0.05), P4l P-selectin,
MMP-2 | VEGF 1 CD44v6 iX 4 Fi 45 ¥5 F AR #i )5 (1
KBTI LRI 25 (P >0.05) (%3,
Kl3~6),

2.4 FARIFAEARITHRL I AR e
L1 B IF R RE (MR RIEGY) R A ARG 1 B
L5 9% & RE (F JBCfR Bk I 42 ), ¥ 28 X RE AN R SE IR
STl ke, IMESRAMIT 7 ~19(14.25 =
3.65) A, JFIE 4L 7 ~19(13.10 +4.23) A,
Bk,

P -selectin

&2 E-cadherin Ml B-catenin 8 [ 7E PN R IR I 85 F- AR AT I F ARG 1915

Table 2 Protein expressions of E-cadherin and B-catenin between the pre- and post-operations in the laparoscopic

group and the laparotomic group

FHRIE[(%) ]

oAl Bt o FAR4 il (n) P
FARIFIAT FAREF}
E-cadherin * i T 41 20 12(60) 13(65) 0.744
FFIEH 10 6(60) 7(70) 0.639
B-catenin® gt 20 15(75) 16(80) 0.705
TrIs4H 10 7(70) 7(70) 1.000

WL (B ZFSAR ELAS . % P =0.605 ;#P =0.472
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1 CO, REEEBETARFG BT E-cadherin ZRIE A ARFT(HAEHLUL Y, x400) ;B ARJF (FPHLULY:, x200)

Fig. 1 Immunohistochemical staining showing the expressions of E-cadherin protein in carbon dioxide pneumoperitoneum-laparoscopic
pre- and post-operations in endometrial cancer A; Pre-operation ( immunohistochemistry, x400) ;B Post-operation ( immu-
nohistochemistry , x 200)

B2 JEEHET ARG B-catenin KL AT (B x200) ; B:ARJ5 (G4 %, x400)

Fig. 2 Immunohistochemical staining showing the expressions of B-catemn protein in laparoscopic pre- and post-operations in endometri-
al cancer A; Pre-operation( immunohistochemistry, x 200) ;B Post-operation (immunohistochemistry, x400)

&3 P-selectin, MMP-2, VEGF FI CD44v6 15 1515 A IR IR I B2 T AR FNTF IR T ARAS ] i o] BEk ik
Table 3 Protein expressions of P-selectin, MMP-2,VEGF ;and CD44v6 in the laparoscopic group and the laparotomic group
in various operation time

N . FIPER K[ n(%) ] SRPAYERIE[n(% ) ]
Rt FRA O ORPD T e ARG FAJHAN FARGRN
P-selectin I s 4 20 7(35) 8(40) 0.744 4(20) 4(20) 1.000
iy CE 10 3(30) 4(40) 0.639 2(20) 2(20) 1.000
MMP-2# Jictiat: | 20 11(55) 12(60) 0.749 6(30) 8(40) 0.507
TFIEZH 10 5(50) 6(60) 0.653 3(30) 4(40) 0.639
VEGF% T s 20 16(80) 17(85) 0.677 12(60) 12(60) 1.000
TriE4H 10 7(70) 8(80) 0. 606 6(60) 6(60) 1.000
CD44v64 i3t R 20 13(65) 14(70) 0.736 3(15) 3(15) 1.000
TFIs4H 10 6(60) 6(60) 1.000 2(20) 3(30) 0.606

WiZH A5 bR HLES . P =0.605;#=0.605; A =0.605; A =0.472

B3 BT ARG P-selectin B RIE A ARHT (B 2, x400) 5B AJE (ke , x400)

Fig. 3 Immunohistochemical staining showing the expressions of P-selectin protein in the laparoscoplc pre- and post-operations in endo-
metrial cancer A; Pre-operation ( immunohistochemistry, x400) ;B: Post-operation (immunohistochemistry, x400)




CO, T 15 B R B8 T A A I A A AN A R R 4975, 45

135

B4 JEIESTAH S MMP-2 3 H 3Rk

ARHT(RBEHLUE Y, x400) 5B AR5 (pedlgifesr, x400)

Fig. 4 Immunohistochemical staining showing the expressions of MMP-2 protein in laparoscopic pre- and post-operations in endometrial

cancer

B 5 B ARG VEGF HH &I

A; Pre-operation ( immunohistochemistry, x400) ;B Post-operation ( immunohistochemistry, x400)

AR (BEAZUE R, x400) ;B ARG (e 4UEY:, x400)

Fig.5 Immunohlstochemlcal staining showing the expressions of VEGF protein in laparoscopic pre- and post-operations in endometrial

cancer

6 BT AFS

CD44v6 H H %Kk
Fig. 6 Immunohistochemical staining showing the expressions of CD44V6 protein in laparoscoplc pre- and post-operations in endometrial
A: Pre-operation ( immunohistochemistry, x400) ;B Post-operation (immunohistochemistry, x400)
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A : Pre-operation ( immunohistochemistry, x400) ;B Post-operation (immunohistochemistry, x400)
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CD44v6 FH 1 F A g 200 i 4K 15 B 5 9 32 i 5%
MR . WS I B TR AT S 5 B A 40 A
=8 M B 1 fE R % A OC 1Y 98 A8 E-cadherin
B-catenin , P-j% # % , MMP-2, VEGF Fll CD44v6 [
EAEAE B, AT HED CO, TR T 8 9 IR 1 I
BE TR % T 0 R A0 ML BB A bR R RS BE )
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REUE ., AREEREZRERIFETARYA
SR AN R SRR AR GA N, H X B R R TE T
AR by 22 5 ¥ g it o T MMP-2 i
DAL T 0 D () J5 40 M ) B S 4 A PR R R gk, B
AT Jo 40 10 #Y BH PR 2 38 o 6 20 21 P () J5 40
A 56 L AE b R A M | 2F 4 B A R R 5K TR R
PE A A5, 32 7R 78 Il g A v, PR R A0 R S —
6 1 3 0] o 40 e AL ) A #EAE T o DA IR AN T B
i 5 TS R 2 5 O 0 TV SRR IS IR Rk 45
2N W Y A A 1= A B A 0B AR I A B
JAN R e A AL . TR R MMP-2 3% 3k /Y i 28
TP T AR VB 55 T R WL, (H 22 R B 48 it
o RN R WA R 2R i g R 2H 21
LA P B 40 M B P-selectin 25 1 3235 K ¥ JC B 2
SN s VEGE 72 P9 B8 vh 3% 3k 38, B W F R 20 1y
NR W VEGE 8 [ 3R ik ; CD44v6 1 N Ik 20 i
i ROk H AR TR ET G CD44ve 4
IR B, Bk g R AR, 20 ] N B
I R e T OR B R e A A R R R e B8
A& kR B p R E 2 AE B E-cadherin,
B-catenin , P-selectin, MMP-2 , VEGF #lI CD44v6 5§

B2 Ml 0B N 7 N | B S s e el G A A ) R
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2 R A M AT 28 B DR AR YT R I I 3
IS R i Jeg 4 HEL BH % DL K AT Pk ) B GE S
BEry Al e o T LU B LA, B H B 20 4
J5 85 T R 9% 1 90% i FIGO T 1, I 76 R v #
EE R UL T LA, J1 B & Fh % B i 2 9 5y
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