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Clinical application of carbon dioxide perfusion in endoscopic
submucosal dissection in treatment of colorectal masses*

Lei-lei Zhan, Kan Zhang, Ren-jun Cai, Yu-hu Liu
(Department of Gastroenterology, Dongguan People's Hospital, Dongguan, Guangdong 523000, China)

Abstract: Objective To assess the efficacy and safety of carbon dioxide as insufflation gas in the endoscopic
submucosal dissection (ESD) of the colorectal tumors. Methods 42 patients receiving ESD for the colorectal
tumors were selected and randomly divided into air group (21 cases) and CO, group (21 cases). Air and CO, were
used to insufflation gas, and the success rate, operation time, bleeding, perforation and other complications of ESD
were recorded in each group. Changes of heart rate (HR), mean arterial pressure (MAP), blood oxygen saturation
(SpO,) and transcutaneous carbon dioxide resolution partial pressure (PetCO,) preoperation, intraoperation and
postoperation were recorded. VAS scales were used to assess the degree of abdominal pain in patients during the
operation (reaching the ileocecal part), at the end of the operation, and 1, 6, and 24 h after the operation. Results
The abdominal pain score of the CO, group was significantly lower than that in air group at different time points
(P < 0.05). There were no significant differences in HR, MAP, SpO,, PetCO, and the complication rate between the

two groups before, during and after operation (P > 0.05). Conclusion CO, can replace air as a safe insuftlation gas
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in ESD for the colorectal tumors, and can significantly reduce abdominal discomfort.

Keywords: carbon dioxide; air; colorectal mass; endoscopic submucosal dissection; clinical application
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PEHL20194F 1 H —20204F2 H 17 ESDIRYT 4 EH
P g 424, SRHBENLECF 5 s KA (21
Bil) FCO2H (216), P BHFR . MRl fkt
fEMPEAERER R, 2R TRIT¥E X
(P>0.05), HAR M, WE, A5EETARE
AR SR, B AR BT TG
A5,
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Table 1 Comparison of baseline data between the two groups
5/ SRRV sy sl

2033 AR

3 i C A T D S R SN SMT g
=S H(n=21) 47.0(31.0,67.0) 14 7 0 2 0 8 10 12 6 3
CO,41(n=21) 46.5(32.0,68.0) 13 8 0 1 0 6 13 14 5 2
ZIXMH. 3.75% 4.26 5.23 4.52 3.98 3.54
PAH 0.741 0.575 0.623 0.547 0.621 0.524

W THZM; C: Bs A T4 T: KBE5; D: FRE;

1.2 WNFIHERIRE
121 thadz OF ESDIGITHENIECRILS H i it
B QFEERATHNEIRIT
122 Herkirfe  OKBIRARESCA M EmE (an
1 BH ZE M s IR 55 ) 5 A O I B B
IR DIREAN 2 s OMARGEPIRTRG I TH E; @
FEAESE I T g 58 s WIS 225, OFA
ESD FAREERIEY; ©fFgs A1
1.3 BIEE®E

FEH (Olympus CV-260SL.) . %55 (()lympus
GF-HZ260AZ1) . &AM (%G BEYT D-201-11802)
WEE VI 7] (Olympus IT JJFl Dual JJ ), #35 A B
(Olympus FD-410LR) . 1E Ifil k& (% & B2 J7 HX-
610-90) . M4 4 (Olympus PW-5L-1) . ¥ i %
(Boston Scientific—23ga) . P& £ #% (Olympus, SD-
240U-15) . VIO200D N4 T ARG, (f8EZ1H); HK

o CREE s R: Bl SMT: BT )

WA K OFP (Olympus) . CO, iK% £ R €O,
K (RFETET T EARAFR) . CO B
& W Olympus UCR; £ J¢z — % fb & 70 &
(percutaneous partial pressure of carbon dioxide,
PetCO,) MZE{L (Datex—Ohmeda /A, 7%=%), Al lg
AR L ST HERTCO, 53 . PetCO, I E {55
PrPE LA 1o

1 Datex Ohmeda S/5 % PetCO, il E ¥
Fig.1 Datex Ohmeda S/5 PetCO, meter
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%2 ~5MPa, WRUGERE CO,IESRHSE . CO, L MK
AN AL, PRUESE A ERAE DL CO, Ry E T AA
QESD #AE 1L #0: FRicwakl . B H N EEDIIF ) F
Wikt %% 3 ~ 5 mm A HLEEPRIC VI BRI L, 25 1 R
FEE, REEEMEHANR, Ut KIUZ,
TR BT (RS AL T B R AT AR IC X B T B
(s kL, AT SR AT 280 IR e 0 B 18 FH P9 B A i B

125 R (narrow band imaging, NBI) i % I I8 v Fil
JRRATARIC s FRBER TS TESHACA 1 2 10000 I
i 2R+ BE AR + H i SRR AW, RN R
S5mL, ATEEFESILK, BB EBEER, D
STEFE N EMEANUZ, RIS, WU fF
R T a2 PR S . N B YT I bR ic s AUl
TFRONR; RIB Al . @ BUIIF U] O AR
2, SREW R ICAMUBERTE UIIF , IR e B 2
AERE T )2, 88 rhob 25 Ay JE IR FRs 1 1l 5 BT
ARFE . 1 AR o B B S B R, R
T RTAT R UL/ AE, AT AR S i, 2622 1k it
Je A MAE s VIBRTESS, A4 VIR 0kt 11 € A

LRI B AR O, X BRSO BIR & . CO, TR
AL 2,

A FEETIMY; B: BENENTR; C: bRids D FEFEN; E: #Epikk; Fo Qlmm
E2 CO,AFAiLiE
Fig.2 CO, group surgical procedure
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151 F %345 OBE R 100 mm P58 L
%% (visual analogue scale, VAS) PFAl, 4 {EE F A
0~1007), Jr{Edim, MmEGE, o3 8E AR

(BKEIEHS) . 450 RJE Th, RJF6h FIARJE
24 h B VAS T3 s @PetCO,: R AL LI
PetCO, {XE .

152 REHEAF CRBEARA . RPHARFLR
(heart rate, HR) . F¥8ikHE (mean arterial pressure,
MAP) . 28 Bz sl ik il S M B (percutaneous arterial
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IS SPSS 22.0 B HEAT S0 M, THELBER
LI (%) For, ARICESRA KR, THREORR
FIB « brife 22 (xxs) SUPOIEL (DUAMZELD) £
AN, YA LG AR e AR 56 B Wilcoxon Bk T AS: 56
P<0.05 A G ARE L.
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PR R A BUAUREE | ikt R/ DIBRAIE] . Py
Br RIS e B YIBR i, 2R B RGITHE X
(P>0.05) . UL 2, MLy 5] B4R R N 20 .
LA 3.
2.2 WHEBEEREVASITESLLE

COABHERP (FLEAREM) . 4Rt . Ri5
Lh, RJF6hFARE 24 h @5 VAS T BALTF 2R
4, WA tbi, ZR¥A%IFE XL (P<0.05),
W3,

2.1

LiPm 9 ye,

B3 fRERTRALE (HEx400)
Fig.3 The pathological finding was carcinoid
(HE x 400)
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P BEARAT . RPAARSEAEMIRIE (PetCO,.
HR. MAP fISp0,) Wi, ZRH G it¥E X
(P>0.05), W4,

2.4 WHEBEFHLIELRE

CO, AR I 241, 25 AR 1 6], 3
I BRI Ik I, CO, AR ZEFL L], Tekdedt
MR TUE R4, S HARPICGS, MARF AL
FERAE . PIAEE AR PR IF AR AL, 225R7T0488
EEE S (P>0.05),

x2 WHBEFAREXERLE
Table 2 Comparison of operation related indexes between the two groups

TREE /5]
215 Pkt N mm YIBR I ] /min EBR 4il(%) CR (%)
M SM
M (n=21) 13 8 25.0(12.0,43.0) 40.0(20.0, 163.0) 20(95.2) 18(85.7)
CO,4 (n=21) 15 6 24.0(13.0,47.0) 45.0(22.0,104.0) 19(90.5) 19(90.5)
ZIE 4.22 5.891 6.58" 5.67 4.58
PlE 0.955 0912 0.581 0.441 0.658
TE: THZME; M: FiBEE; SM: FiF)Z; EBR: BUWIER; CR: 42Uk
*3 WABREEBVASIESLEE (4, x+s)
Table 3 Comparison of VAS score of abdominal pain between the two groups (score,x +s)
25 Arp SEORA ARJF1h ARJ56h ARJ524 h
254 (n=21) 58.2+9.1 42.6+7.4 32.1£7.7 11.2+2.6 4.5£1.6
CO,41(n=21) 42.2+8.1 26.4+6.3 15.14.4 43+1.4 0.8+0.4
tfE 4.43 8.53 5.33 6.88 7.22
PIH 0.032 0.007 0.022 0.016 0.009
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Table 4 Comparison of vital signs between the two groups (x+s)
215 PetCO,/mmHg Sp0,/mmHg MAP/mmHg HR/(¥K/min)
AR
R (n=21) 35.7£1.5 97.5+1.2 87.2+16.1 74.1+12.6
CO,4(n=21) 35.3+1.1 97.7+1.1 88.4+15.7 75.4+14.6
t{E 1.91 1.85 2.26 2.26
P1E 0.127 0.136 0.080 0.079
NG
S (n=21) 34.9+1.7 97.7+1.4 91.1216.5 79.2+12.5
CO, 4 (n=21) 36.542.2 97.8+1.3 92.4+13.6 78.4+13.5
tH 1.86 1.96 2.36 2.37
P{E 0.156 0.163 0.095 0.087
VN
mRH(n=21) 35.1+1.4 97.6+1.3 91.5+13.6 77.7+13.5
CO,H(n=21) 36.1+1.5 97.3+1.5 89.1+15.8 76.4+12.1
o 1.76 1.72 242 2.65
PAH 0.173 0.193 0.135 0.084
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BYEIRIT I, ARSI bR — e TR R A
PP, AREARMERE & . BRERTIHG, R AUAREA
SilplEnt, Ho BRI, B, s
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i, CO,HT-450 4 ESD vh i BF9¢ [ N B 570
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fA DT 2% fiff £ 35 R S I IR R R AR A DG O & &
R,

ARWFFEH, PIAL R N T L H ) B 555 )
95.2% F190.5%, A58 B VI Bk 3 22 59 kR /IR
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RBFEMEAE, X522 800 RE — 3.
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