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HE B8 FHIEFEE M (Enhanced recovery after surgery, ERAS) B4 e 40 IE I8 B DLEE A B 95
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Short-term outcomes of enhanced recovery after surgery
combined with pelvic peritoneum closure in robot-assisted
surgery for rectal cancer

DUAN Yaoxing', WANG He"?, WANG Ling’, LI Laiyuan', YAN Dong', YANG Fanghua®, YANG Xiongfei',
ZHANG Weisheng', DU Binbin'

(1.Department of Colorectal Surgery, Gansu Provincial Hospital, Lanzhou 730000, China; 2.Department of Clinical Medicine,
Gansu University of Traditional Chinese Medicine, Lanzhou 730000, China; 3.Department of Pathology, Gansu Provincial

Hospital, Lanzhou 730000, China; 4.Department of Internal Medicine, First People’s Hospital of Longxi, Dingxi 748100, China)

Abstract Objective: To investigate the application and short-term clinical effect of enhanced recovery after surgery
(ERAS) combined with pelvic peritoneum closure in robot-assisted surgery for rectal cancer. Methods: The demographic and
clinical data of patients with rectal cancer underwent robotic total mesorectal excision in the Department of Anorectal of Gansu
Provincial People’s Hospital from October 2018 to October 2019 were retrospectively analysed. According to the inclusion
criteria, a total of 135 patients were eligible for this study. The study group consisted of 65 patients with pelvic peritoneum closed
during ERAS. The control group was given routine care measures and 70 patients with pelvic floor peritoneum closure included.
Rectal cancer resection. The conditions of the two groups were compared before, during and after surgery. Results: All the
operations were successfully completed. Compared with the control group, the study group had shorter postoperative flatus time,
postoperative fluid diet time, drainage time, activity time and hospitalization time than the control group (P<0.05). The pain
degree in the study group was less severe and the number of analgesics using was less than that in the control group (P<0.05).
The blood glucose maintenance effect of the study group was better hefore operation (P<0.05). The inflammatory indexes of the
two groups on the first and third days after operation were significantly higher than those before operation. Compared with the
study group, the levels of IL-6, PCT and WBC in the control group were significantly higher on the first and third days after
operation (P<0.05). There was no significant difference in postoperative drainage volume, complication rate and pathological
results between the two groups (P>0.05). Conclusion: The application of ERAS combined pelvic peritoneum closure in robot-
assisted rectal cancer surgery can reduce postoperative pain, promote recovery of gastrointestinal function and relieve stress
response. It is safe and effective, which is worthy of clinical promotion.

Key words Rectal cancer; Robotic surgery; Enhanced recovery after surgery; Pelvic peritoneum closure; Short-term

outcome
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2019 4F 10 JFBEALIBEL 135 Gl HLas NG i
s T AR B E IR IRTORE, #R5F ERAS B 5G]
FRI A RS AE ML 28 N T 9 T AR vl 1 g R 0 et 14
Il ST RL

1 #RERZE

1.1 IEARB R

[a]Jggi 43 B 2018 4E 10 A ~2019 4 10 A
A NREBEAGFHGIE N B 1T IS A
S H W R IEYIBRA B3 BN F 4 0RE RN K%
B MR AFRIE SILIEE 135 BIFF G IR ST Y
B, WSS N B YIBRA . b wisE gk
1T ERAS BG AR X AR IE AR 8 (65 ] )
374, 428 fl, R (61.5+£10.1) %,
BMI g (23.0+3.2) kg/m”, fih 983 BH T %% BB &5
N (7.6+4.6) cm, MEARA (52+23) em’;
Xof REZEL R A7 KA L it oA G A 4G I
& (7060 ), oA 5354, 4354, A i
H(59.9+11.3) %, BMI N (23.1+2.7) kg/m’,
JigR AT 2 B (7.2+3.6) em, JbRE AR
H (4.8+1.9) em’s PIULRFE—TORLEL, 22
SRGFE L (P>0.05) , Wk 1.
Jiik
N FRAEFAHEBR PR
PHABRHE: DA R HL 25 15 B8 IR B AT
G < 15em, HARERS I N H M M e

1.2
1.2.1

R4 1 ~ MY @JC#E s sl ig e #e, G
TR QRH—MF L RAF, AT 52 Hld
ANFAR. HEBRbrdE: OARFT CT 5 MRI /R T4 8¢
eI ; @63l BHFE T 22 TR,
Mg 20 B IABIERS . A BAbrR iS5 56 s
JERGZ 2 (AJCC) / EBRPTEY (UICC)
S TNM AM RS (557 i) P
122 XtEB4A

BT AR, AR S RIS
FALIEEAFA Trocar, HLEF A ELIEF AR
I8 CHLAR 25 B AL 36 (2015) )1
it
1.23 HR4A

FilF AR IR FH ERAS $5 5t 1 T AL 25 A ELW 9
FAR, RPXHABIRER . ERAS FIF AR B0 1
T Z A MURTT . RPRARSGE =A T H AT A
[ A3, 42 B 45 B TR 0N i B &2 A0k
L AR (2015 fi) ) Vi, R 2. R
H O AT 235V G ey 2 o ) Sk M i B4 . 4R
BEEZ) Tlem, $IPE 0.5em HE, S84 E)
FRCG IR AR T ), PRFFAELK T,
B G WG RS A S e A0 R L U, R R IR
RS 2T Bk R BT N A B ¢ e
PIEEG, T EBSETERRAT A2 b,
FIBC R UG, OGP A AL TIB

1.3 Mgtk
WEL TR PR LG FARE R, R Je i ar,

R1 FWABE-HRABILER
Table 1 Comparison of general data between the two groups
w3 Fie 51 (#1) BMI ASA 7348 (1) BYEREATEE S APEAAR
(%) 2 S (kg/m*) 1% I1% 0% (cm) (cm®)
B4 61.5+10.1 37 28 23.0£3.2 50 9 6 7.6+4.6 51+23
X & 28 59.9+11.3 35 85 23.1£2.7 58 8 4 7.2+3.6 48+1.9
t/x* & 0.863 0.649 -0.207 0.867 0.588 0.179
P& 0.389 0.420 0.837 0.648 0.557 0.858
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Table 2 Perioperative treatment of the study group

B i) LISEyES
ARAHENEH
AREHEAES (ERTARADPESENEREAESHTEERES )
AT Reyeh &, Rey2h KAV E( < 300mL ) BRAKILEDBBREREK, BEESZRD IR, BINESHZ,
BRERES, THEENRBAZ (HBRIABHEZE )
YRz 8T 30min TR fE BiTE R,
L S REE. ERESNENG . & 5 RRERECSTERRSMES , FETE o M ERAERE SRR
RERENANE BB ERE;
B R PIUR,
Aep  FERIGBRED;
AP BFRSEAEMBOREEREETT KK, BUNE, $HFBERRTE,
TNEEE MM ERRSIRE;
HEG SRR MR ERE,
AEREBHBRFRE,
WEAERBEEMNEBENERSRE 24 h, MG EREEGSRE
B O ARSI R IR A YA ET M BE T £ X %45%, MEATRRNDOHMAY, KBRSKRE,
BB RGETT KRGS
RE ARGEESEIRER IR, LENEZEENE NSAIDs XA EREAARSEBEMAZ, BAOME XS
VIR
REEFEIT:
RIEPHAT RGN,

FE 918 <P RE ) BRI

AJGHEAEE], ARG BT R EE] 51T
B, ARJE R IRIEG S, EBEn A, AR5
PRI, REi=EIMEE (FBG) |« H4H
iAZE6 (1L-6) . FEESZE R (PCT) #1140
i (WBC) , RJGH 1d % 3d FBG, IL-6,
PCT 1 WBC, AJ5IFA&AE, & 2% Hp
g5

AR5 FH KAE K53 2% % FH Clavien-Dindo A J&
HRIEDNRARG, v h0g, T4, T, N
GV RIERAE ™, PIRFREL . DASERHITE o
BTV, AP ETEAGIEFY 0~10 23, DK
I A R R I R A (E, Heh 04328
JeIR, BEOME TR PR PR R N E P

1.4 Siil¢i:
FIT A B HE SR SPSS 20.0 B T8 244

Bro IR TR R FOR ASRL + PrifEZE( £ 5)
o, MONIEZS 0 L7 22 eV 264 T I BE
B R LR SRR A ¢ K B, TR
Hh SRR J L FE R P AR . LA P<0.05 K
ZEFRAGITFE L.

2 R

2.1 APEoLELER

WE 58 4 % BCZH T OR i E) B R AE
(P<0.05) , PRZIAR M2 5 oW B 4e i1
B (P>0.05) , W3,
2.2 ARJaEMEEEE

IR SE LS B S5 HE AU IR L 3 AR £
IFE] B SE] . RS RS s, A
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BERsHa] B 4%, PR IR 8k ( P<0.05 )5 BEVICURRYGL 2 9] ) , Frf JF RIEL R SFIRIT G I

PR HARIR SR B4, 2P RSEH R s XL BB IR RIEC W 1R 4 1,
(P>005) . W#3. MR RIS e 1 1), 4
23 I R AR TR FAT RSO R, AR

SEGARSIGYT o i . P 2H H 0 e s 2 T HL
ZRTGFE L (P>0.05) , WLES,

LY TN T D s

X (P>0.05) , WF4, WAHABREHLRIEZERT

RS2 X (P5005) | Bigcaidt 4 fiimy 24 MIETRREL

MR (W4 TTRAIIR R4 1 B, 6 G BRZE Hede, IR LA A th B 1

®3 WABEARPMAFBERILE (x£5)
Table 3 Comparison of intraoperative and postoperative outcomes between two groups (x £s )

FANE AbRmME AREHS RERE HES SR8 ABTK (EkifE AEEE
)

bl (min) (ml)  BE (h) KRREE REE (ml EENESE (d) TS
(h) (d) (d)

B34 241.6+35.7 1089+74.6 49.7+6.5 22.8+4.7 39+1.4 2649+140.3 1.9+08 6.0+1.4 57+1.8
X4 211.7+17.4 126.1+£92.3 65.3+9.1 649+84 6.2+1.6 3382+1354 29+14 85+19 75+2.0
tE 6.252 -1.182 -2.324 3.036 4.336 -1.672 -5.228 -8.818 1.779
P{& <0.001 0.239 0.035 0.019 0.007 0.097 <0.001 <0.001 0.037

x4 MABERELERILE (F)

Table 4 Comparison of pathological results between two groups ( n)

331 JRIRZA S FY TRIRH R AJCC 78R
BRRE  ARARE Ht |k otk sk 0% % IR WIHR  NR
A 49 13 3 12 a7 6 4 18 37 4 2
xf & £ 49 13 8 14 4 52 8 19 36 8 4
x’fa 2.090 0.622 2.001
P& 0.352 0.733 0.736
x5 MABEARBRHLEMHEALR
Table 5 Comparison of postoperative complications and expenses between two groups
- AREHEE (61) F & AE Clavien—-Dindo 4% ( %1 ) N ey
A v 0 %% % 1% Wk V&
WA 4 61 61 3 1 0 0 87 940.4 £ 13 964.3
X B 2H 6 64 64 1 1 4 0 84 401.8+14 974.2
t/x*{& 0.287 1.222 1.926
P& 0.592 0.748 0.176
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WEREAR, OB 2 R8O 847 (P<0.05) 5 PRI
BEARIGE 1d R 3d VLS AR HAR F K
BT, (RSP AL, RIG5E 1d s 3d
XTRRZH 1L-6 Fl PCT FH & 3 W (P<0.05)
W2 6.

3 it

FARIGIT I H A4S B B ol S0mih
SR S EMAMRFFEARAIG R, ARG
NS R IIRE . NI RS . AR
FIZBUREFEEE T30, S mas B i I & Thae £
BREFARIAITRER ", 2001 4F, Wilmore D W
25 PR R N BEE SMRE (Enhanced recovery
after surgery, ERAS) X —ME4&, il fEBED
FeA FE TR I 0 A 1 IE 5 2 S P — R 4 45
A A PR it 9D T AR O R T, B
T IR RORE R AR, T R R AR J B [ P PR
A B BeAh, LA AT ARAE N R SR
(AT, ORRR T T B i) A
RO 6B HL I AR 5 QP 40V A 28 A1
TG HHERE . WA NS S I R AE I R A
RS W DR SR AL T T R R IE

50 1) B Ji T AR 7 TR i 4 i T o
INARET 12h ZE£2H1 6h A5k AT LUA 285 11 BRI
AR R KRS . > F AR RAEM KA, o
AR G T HURE MR, Bk, 1,

YU, FEIE, B EACH, B
SSRGS, NSRRI R 1,
AR 3 A IR BB AR A AR R I s J
e R W& PR 4 & AR, RO AT RE S BOK LR
JREETL « FRAOCT- M J  Je GRS 0 o ASBHFSE R IR,
WFFE L F R4S T B E KA A P B A
AT A A R I R LR . s g R
g, AEFFIMMIELE . Hellstrom P M 25 ™ 5
N, B WY S E A 2 W A A B LAk A K Ak
B VLR T 2 R BOE R B HEAS iR, X B
& ERAS AHiIE B # B a BT ARt
TR A RS . ERAS FEA AR H e i
RIFHABEBRE, REWEORN LA FE
HFERTAMAL. 5Ty, 8GR EE R
RASSFH R, mTE G HAR R P17 1
XS FEARAIE T . B IRV A DR R,
ST ] 1 PR R VR 50, A WA RS2 4
{7 A | MK, ST R A RS T

ARG B, WA RE ARG S i Ee
VRS BF IR 0T HR2H I 2 4 . R e A48 11K
R R ERENEENEZ —, Mk
48 BT R B S A R i L2 R R A AU
RV A sk Ty bk, e T i i w4 a
i AU ', ERAS Sl 8 RO A DR AR
EARGEEEER T, eSS BERE E
A PRI AR R B, Uel b T Ak R AN A B

®6 MAHABEMBIEFREN (x5)

Table 6 Changes of blood indexes between two groups (x s )

IL-6 (ng/L)
=Rl

PCT ( ng/mL) WBC ( x10%/L)

Z2f2 FBG ( mmol/L )
B

PN ARE1d AR/ 3d ARE] ARJE 1d

ARG 3d

A#  ARBE1d ARE3d RET ARE1d  AR/E3d

HiRE 54+06 7.1+04 51+08 90+14 215+1.1 169+20 04+03 1.3+04 08+05

54+0.7 108+06 9.7+0.7

x84 4.8+08 7.3+05 49+09 91+14 255+16 186+1.4 0403 15+05 1.2+04 55+09 11.5+12 11.2+05

t/x*f4 5.403 0.102 1.492 -0.364 -16.770

P& <0.001 0.011 0.138 0.717 <0.001

-5.679

<0.001

0.634 0.283 0.136 1.269 0.941 1.683

0.149 0.027 0.031 0.233 0.029 0.017
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MRS, 8 M s 1) T AR TP DA LR 43 Ak
(7R BT B8, BNV iR 8, DR WA iE N
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TEWCAR , AT TR L A T S HAth I & e
ARG T 8 SR S R T AR AR L
IR ARG oK, BRI R AT, i
FRG R, AR TR RS, BRREEE
MR, e TR S E IR A
A

AT IR, WEFR ARG T PR Sh s E A
Bt st [ S5 e xof HE 2 2, 3K 5 22 R AT S AR B
ERAS 367 B St A R T8 5 B I E e
PP, R BN RS B R e
BT ARJGEBER ] . ESRAFTE A AR hAER 2%
B, (HAHFSE RIS 4 45 0 R A1 B i 9%
MESF G EE X, 52 U g 31
FHAR—, TR AFFE 278 5 P 430G HE s P
HLES NFRER2S . BRI B M $2 T T AR BE B
A

AWFF R, WA ARG I AR B VT 43 85
XL B RS PR S LA S R P BR
BREAL, AERFEE A, EASH RS s
25 TV ™, AR Hp AR X410 i A0 ELUT )3 3%
R TIPS R YA G AN~ S 3 S I
TGS WO ™, ERAS S AR P FIAR
WA BURTRIT A W) T2 B A AR5 1 260k 3,
B il FE A N ORI LR DRI B mT A a2 il J
e TR K MR SRR R R A, AR THL
PRI sh AN Wi DR .

AHFGE R B, WF 58 ALK wi I B 4 4 R
BAfs P EE ARG 1d M 3d RIEHE bR
B ARHT AW B . A SR L,
A JG 55 1d A 3d XF B8 41 1L-6. PCT. WBC
Thien S WY BT AR Sk AR A ER O B
ok I I 9 Ry T A BB B R AKHT (Insulin
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ARG yRAh T ARG T AR R R E, KK
WA T I B T DG P Z IR A MEBE o Bl S5 Y
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Jil FETZH 2 R 22 A 245 o F S 2L RS BR 21 19
ARG I RAEZE S ICGT 7 B, WRE S AW
NAREARR/NA G, (HAL R H s B &2 6
Tt 255 5 5% PA 30 JPE I A I R A i e A
IHRAEMAE . A OFFEINH ERAS J7 A FF
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