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Laparoscopic-assisted versus open radical gastrectomy for
gastric cancer: comparison of clinical effects and influence
on intestinal barrier function
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(Department of Gastrointestinal Surgery, Tongling People’s Hospital, Tongling, Anhui 244000, China)

Abstract Objective: To compare the clinical effects and influences on postoperative intestinal barrier function between
laparoscopic-assisted and traditional open radical gastrectomy for gastric cancer.
Methods: Forty-one eligible patients with gastric cancer from January 2016 to June 2016 were enrolled. Of the
patients, 21 cases underwent laparoscopic-assisted D, radical gastrectomy (laparoscopic group), and 20 cases
underwent open D, radical surgery (laparotomy group). The main clinical variables and changes in the plasma

concentrations of diamine oxidase (DAO) and endotoxin (ETX) before and after operation between the two
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groups of patients were compared.

Results: The general clinical data of the two groups of patients were comparable. Laparoscopic group was superior
to laparotomy group in terms of incision length and intraoperative blood loss, but its operative time was longer
than that in laparotomy group (all P<0.05), while, no significant difference was noted in other clinical variables
that included intraoperative blood infusion requirements, number of lymph node resection, surgical margins and
time to postoperative gas passage between the two groups of patients (all P>0.05). The plasma levels of DAO and
ETX were significantly increased in both groups on postoperative day one compared with their preoperative levels
(all P<0.05), but all returned to their preoperative levels later, and the DAO and ETX levels showed no significant
difference between the two group before operation and at any observed time point after operation (all P>0.05).
Further, there was a positive correlation betweern DAO and ETX levels in either group of patients (r=0.759;
r=0.559, both P<0.05). The incidence of infectious complications showed no significant difference between the
two groups (P>0.05).

Conclusion: Laparoscopic-assisted radical gastrectomy is as safe and effective as traditional open radical

gastrectomy, and it also does not increase the impact on intestinal barrier function.
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Table 1 Comparison of the general data between the two groups
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exposure of the right gastroepiploic artery by using Hem-o-lok; B: Clamp and division of the left gastric artery and gastric coronary vein,
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Table 2 Comparison of the surgical variables between the two groups of patients

EIz0AD g (n=21) 4L (n=20) ZIt x* P
YINKE (em, x+s) 152+15 7.0+22 5.502 0.000
A (mL, x+s) 206.7 +43.5 287.3 + 68.3 3.939 0.000
FAREE] (min, x+s) 204.7+£22.9 183.4 + 30.6 2.540 0.015
ARSI [0 (%) ] 2(95) 4 (20.0) 0.900 0.343
WRE SRR (B, xxs) 18.1+3.8 173+2.1 0.764 0.449
FARUGIAYE [0 (%) ] 0(0.0) 0(0.0) — —
ARIEERHESEE (d, %£s) 29+0.8 3.4£0.7 1.861 0.070
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#3 WHBEEFAHE DAO KEZWL (mg/L, x+s)
Table 3 Changes in DAO levels before and after operation in the two groups of patients (mg/L, x+s)

25 n NG ARJg 1d ARJg 3d ARJg 7d
JEE 21 1.85£0.94 3.92 £ 0.83" 2.46 +1.01 2.08 £0.77
JFIEH 20 2.16 +0.80 4.12 +1.38" 2.65+0.87 2.25+0.67

t 1.129 0.564 0.632 0.808
P 0.266 0.576 0.531 0.424

1) SARHFTHAL, P<0.05
Note: P<0.05 vs. preoperative value
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*x4 WMABFEFARGEETXKEEWL (EU/ML, x£s)
Table4 Changes in ETX levels before and after operation in the two groups of patients (EU/mL, x+s)
415 n ARHI AJ51d AJE3d AR 7d
JrE B 21 0.37+0.14 1.61 £0.41" 0.45+0.17 0.38£0.18
TTIEZH 20 0.45+0.17 1.74 £ 0.61" 0.55 £ 0.24 0.47 £0.19
t 1.764 0.802 1.587 1.562
P 0.086 0.428 0.121 0.126

E: 1) 5ARATHE, P<0.05

Note: P<0.05 vs. preoperative value
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Table S Infectious complications in the two groups of patients

[n(%)]
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iy 3(143) 4(200)
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X’ 0.196

P 0.658

3 it it

R EE HATE oA T E s AR, H
i a8 i R A B B P ORARAR Tz AT
B E AR AR O T R o o R A e 4R
TR TR Z RN BUES . WESEAR PR
AE 1K 2 B U0 2 [ 5 T RE D IR 2R AT R L 45 0
Ay ST ARG o 2t an iy i Ao
G R B B AR LTI TR, T AU
KE . R ig s BT P4, mife ik 2
LU FVRCEE L R i 18 R AL B AR S i 1 O
GE B JEW] M 2E S, H T ORI, R R BT
Bom N TR B R L e A, M5
o IR A REAC TR )R] DA — 20 46
1 P 22 TAE 2O gk T A T 401 P T s
RZEAK, WEEHEHYCR LA R B R

© WA )T i [ & F I F 2P H

U, MR TFEE Y COAME, A" ERNA
25 X ML 1 R LA P 3, i L T AL A R i
C Ot 25 5 350 A 2 I AE . g 7L 198 i i =k 1% v 35
RAFAFIEE T, TRE S B E Y REA R .
G 32 2 i IR AT R R i RE TR v e R MLRE . ARE TR F
B MRE T SF R R ILRERT & 5 e
ez B m e, A3 B F R Oy 2UHR 4 %t
Ji J5%: B T R ™ A AN [ R B 5 i

DA O B 2 9006 IR 40 B 19 40 i 53 N
filg , 7E i 5 i 32 463 405 s AT RSO D A O 2 i %6 S 4
it 1] 0 R R A b, SEOME P DAOTE . B
U, I DAOKE 5 Bh B e A OC, B R
W iy 266 5% 435 A4 0 3 BE B9 BRAEHE AR BF ST E W
I DA O BT LLVE Ry PFAG B 5453 1) 1 3 b ac 9, 9
AR R PEAG O it MR v ™ R B A dE AR . AR B ST
TRATEIWAH B EEREE1IRDAOKF-FTFA
W, ZJEWRE EARTKT, R ED e ER
IEEAPNIE I ENCE -2 I N P iR
sp2e S, REIMRN TR O 0 i B B T RE Y 52 i)
TCH B 25 T MSchietroma®F I 5% ¢ B 76 1 i
Gt s TR 5P E S T R0, X g bt R
RESZ M I i 22 5, HS R R IR ATA M A5
HJE E 2 AR RGP 45 R 5 RATA
— 30, AN HEBR AT R A G D A TR S5 R O AR T
fig, HARAT A REE UE BS 27 0E 5

ARHFGE K2 AR J5 55 1R 4L ETXOK PR AR
MBHETE, ERFEHE3. TRNEZEKERE
BEARFKFE, HWHAZM TG %25, Libgs
RERHEEEFRMELITEFRELASNEY
o B B IR . RS B B K OF T R R AT R
o AR PR T X AR R, i A N
Fred, S EUR R4 B B )2 s, BT
AR I R 2 A Il AR R e AR Y i
EWEER AT IR AT S B E B0, 51 iE
JIEE 52 3 B4 W YR O 38 i B SE A, W S 80U
PEN AN SN EBAEL GG 1N RN

http://pw.amegroups.com



4 1

R, % BIESLH B 57T I B ARE Rl R BOR A it I ek Romba 455

A LA ) gy 285 P 1 58 0k RN 3 A vk, DT X i R
BEDhREHE— P E . AN, RPE R S5 E R
) E 4 R, Wl Ak S 80K 5 BB E KT
= AT RE

I AT RBP4 R M DAOKF- 5 M ETX
KERIEME, RERFETXKM LTS %
JiE B¢ B T BE 22 2 52 A7 G . RS ORI T A i
Jits 8 J2% e W] B DAL M 1 A0 BR RS L 2 AR R K, JF
ZTERDK R 2 T I E Ik, RJESG.0 52N
Bk, AT SO SRR L 5 [R] T 28 i E A itk
OEEhABMRESEERT . lEkess, &5
[l 2 M S 45, B 2O AR KOS IR 2 3t ik
AR RS IR s S e T /8 R B ) e 55 5
P s 9 A0 T B A B IR TR, AR P
FEsE I N K B N ISE A, — 2 ®
JEE 2 BA i Uk R i nT BE . RS B D AN RS A
ERGE R Sk AR R . IS RATRE . RIS
TR E ARG BRI RE RG22 57, X
H5WAREREDAO, ETXKFE LG % 2% 5% —
o TFRE A5 G IR G 1 K R 5 A R R A0 —
2, KGR TEE . R N REIE B I A
Yo Rk T R R Y nT RE, H—E R SR
HH 5 21 B8 8 R R & A T T AN B RS 0 K N 7 2 I E
R — 3

KRBT AFFE —E W R, B, Ao
UL NEEAR BT, T 22 v ORE AR I T IE
o HR, X T B R ) Re RE A 0 2 SO R Y
ERFEIEFRDAO . ETX, HATM L—FMNIEA . 45
¥ K Ui hg b 2P Ak s B R DD RE R e bnifE . B, AR
WF 5T p st ) A A — 2 Ak, RSk T DX AR |
ARG A [l B[] 25 2647 X6 e B, DA =R 05 20 HE
RIS Ti) st 160 o5 %o g S5 s 0 i 140 5 W)

S TR O Bl B R RS B N o
AR, BHAEYVO/N B G T RO 24 %5
B, RIS B TR 50T B TR —
XiF i ot B Ty 2 i .55 /N

S &k

[1] Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer incidence
and mortality worldwide: sources, methods and major patterns in
GLOBOCAN 2012[J]. Int J Cancer, 2015, 136(5):E359-386. doi:
10.1002/ijc.29210.

[2] Japanese Gastric Cancer Association. Japanese gastric cancer
treatment guidelines 2010 (ver.3)[J]. Gastric Cancer, 2011,
14(2):113-123. doi: 10.1007/s10120-011-0042—4.

© WA )T i [ & F I F 2P H

[3] Park YK, Yoon HM, Kim YW, et al. Laparoscopy-Assisted versus
Open D2 Distal Gastrectomy for Advanced Gastric Cancer: Results
from a Randomized Phase II Multicenter Clinical Trial (COACT
1001)[J]. Ann Surg, 2017, doi: 10.1097/SLA.0000000000002168.
[Epub ahead of print]

[4] LuY, Jiang B, Liu T. Laparoscopic versus open total gastrectomy
for advanced proximal gastric carcinoma: a matched pair
analysis[J]. J BUON, 2016, 21(4):903-908.

[5] Haverkamp L, Brenkman HJ, Seesing MF, et al. Laparoscopic
versus open gastrectomy for gastric cancer, a multicenter
prospectively randomized controlled trial (LOGICA-trial)[J]. BMC
Cancer, 2015, 15:556. doi: 10.1186/s12885-015-1551—z.

[6] RFF, %, B F R TAE R E R R 4R )], e

B ImIMEHL AR, 2016, 19(7):740-742. doi:10.3760/cma.j.issn.1671—
0274.2016.07.005.
Wu XW, Ren JA, Li JS. Maintenance of intestinal barrier function
in patients with chronic critical illness[J]. Chinese Journal of
Gastrointestinal Surgery, 2016, 19(7):740-742. doi:10.3760/cma.
j.issn. 1671-0274.2016.07.005.

[7] Leaphart CL, Tepas JJ 3rd. The gut is a motor of organ system
dysfunction[J]. Surgery, 2007, 141(5):563-569.

[8] Fukudome I, Kobayashi M, Dabanaka K, et al. Diamine oxidase as a
marker of intestinal mucosal injury and the effect of soluble dietary
fiber on gastrointestinal tract toxicity after intravenous 5-fluorouracil
treatment in rats[J]. Med Mol Morphol, 2014, 47(2):100-107. doi:
10.1007/s00795-013-0055-7.

[9] Chen C, Huang P, Lai L, et al. Dexmedetomidine improves

gastrointestinal motility after laparoscopic resection of colorectal

cancer[J]. Medicine (Baltimore), 2016, 95(29):e4295. doi: 10.1097/

MD.0000000000004295.

s, BEEN, RALE, . MR BTRIA ARG T H R R RCR

WG B HE A 95 T BE NN IR 98 P IR - A AR AR S B o B (0] W

W g 2 FUATIR 24 2 &, 2015, 24(6):724-727. doi:10.3969/

j.1ssn.1006-5709.2015.06.024.

[10

—

Zhang ZG, Xue HJ, Song SM, et al. Changes of immune
function and inflammatory factors of patients with gastric cancer
treated by laparoscopic radical resection[J]. Chinese Journal
of Gastroenterology and Hepatology, 2015, 24(6):724-727.
doi:10.3969/j.issn.1006-5709.2015.06.024.

WIRE. 2014 R854 JRAA CHBRGITIRR ) BOErE B[], RS
JHAMNEFR, 2015, 35(1):16-19.

[11

—

HU X. Japanese gastric cancer treatment guidelines-the 4th Edition
2014 update message[J]. Chinese Journal of Practical Surgery,
2015, 35(1):16-19.

[12] HHRBE 2 ANRL o IR I B S N AR . I B T
REAEFERE 2007/ [T]. THHETHLIMEHERE, 2007, 6(6):476-480.
doi:10.3760/cma.j.issn.1673-9752.2007.06.029.

Laparoscopic and Endoscopic Surgery Group of Surgery Branch

of Chinese Medical Association. Operation guidelines for

http://pw.amegroups.com



456

w E A 4

#

926 %

7!

[13

=

[14]

[16]

[17]

[18

=

[19]

laparoscopic gastric cancer surgery (2007 edition)[J]. Chinese
Journal of Digestive Surgery, 2007, 6(6):476-480. doi:10.3760/cma.
j.1ssn.1673-9752.2007.06.029.

g, Xk, TR, S RS T B EHIG AR AIR PRACR X
F[T]. BE BRI 2R, 2016, 21(1):41-45. doi: 10. 13499 /j. enki.
Fqjwkzz. 2016. 01. 041.

Huang X, Liu SZ, Yu F, et al. Comparative analysis of short-term
outcomes between laparoscopy-assisted gastrectomy and open
gastrectomy for gastric cancer[J]. Journal of laparoscopic surgery,
2016, 21(01):41-45. 21(1):41-45. doi: 10. 13499 /j. cnki. Fqjwkzz.
2016.01. 041.

1 sk g, Bl EALIE AN M. dbat: AR T e,
2006:250-258.

Zhang QY, Qian L. Qian Li abdominal surgery[
People's Medical Publishing Press, 2006. 250-258.

M]. Beijing:

Hao Y, Yu P, Qian F, et al. Comparison of laparoscopy-assisted
and open radical gastrectomy for advanced gastric cancer:
A retrospective study in a single minimally invasive surgery
center[J]. Medicine (Baltimore), 2016, 95(25):¢3936. doi: 10.1097/
MD.0000000000003936.

AAENE, XIVLIC, Fhak, S5, 2R IR B A B DA A AR Y
I PRI PR AT D], P EREE SNBSS, 2015, 24(8):1201-1204.
doi:10.3978/j.issn.1005-6947.2015.08.030.

Tong DF, Liu JW, Sun L, et al. Laparoscopic-assisted D2
gastrectomy for advanced gastric cancer: a clinical study[J]. Chinese
Journal of General Surgery, 2015, 24(8):1201-1204. doi:10.3978/
j.1ssn.1005-6947.2015.08.030.

1 SRATME, RO T IR B B4 IBROR ST 4 E UIBR R IR
7 R 097 R R U L[], o R E SRR, 2014,
23(10):1447-1449. doi:10.7659/j.issn.1005-6947.2014.10.030.
Zhang YS, Gao XY. Laparoscopic- assisted total gastrectomy
and open total gastrectomy for gastric cancer: comparison of
therapeutic effi cacy and short-term prognosis[J]. Chinese Journal
of General Surgery, 2014, 23(10):1447-1449. doi:10.7659/
j-1ssn.1005-6947.2014.10.030.

BIVESC, i, skdless. bRl B B 2 M UTBRD 2 L4 5 4
A FARZERAFFE ). b EREE SRR, 2015, 24(11):1636-
1639. doi:10.3978/j.issn.1005-6947.2015.11.029.

Yin FW, Shang L, Zhang CB. Effect of minimally invasive total
gastrectomy and D2 lymph nodes dissection for advanced gastric
cancer[J]. Chinese Journal of General Surgery, 2015, 24(11):1636—
1639. doi:10.3978/j.issn.1005-6947.2015.11.029.

T, HEIGE R, Y0t AE I G AR A A i 1 B B R Y
SEMR[T]. HrAEE ARG, 2013, 28(12):938-940. doi:10.3760/
cma.j.issn. 1007-631X.2013.12.012.

Hao L, Hong XM, Sha HC. Effect of laparoscopic radical
gastrectomy on intestinal barrier function[J]. Zhong Hua Pu
Tong Wai Ke Za Zhi, 2013, 28(12):938-940. doi:10.3760/cma.
j-issn.1007-631X.2013.12.012.

© MR IT F EHFFNHFEIH

[20] 2 5. M B8 T AR AT 6 14 e L R ISR L AR A T v 7 0],

[21

[22

[23

[24

[25

[26] B4 7. T N E SR 5 G D) g

]

]

[ty

]

—

W I B AR 3R, 2016, 21(12):954-957. doi:10.13499/j.cnki.
fqjwkzz.2016.12.954.

LI SK. Hyperlactacidemia or lactic acidosis associated with
laparoscopic surgery[J]. Journal of Laparoscopic Surgery, 2016,
21(12):954-957. doi:10.13499/j.cnki.quwkzz.2016.12.954.

B, SR, b, 55, WEIEEE BRARA A I 125 i D se i 0
FRIFFE M T]. IR AR 4R, 2014, 19(11):804-807. doi: 10.
13499 /j. enki. Fqjwkzz. 2014. 11. 804.

Li P, Zhang WW, GU Y, et al. The research and analysis of intestinal
barrier function injury caused by laparoscopic radical surgery
for gastric cancer[J]. Journal of Laparoscopic Surgery, 2014,
19(11):804-807. doi: 10. 13499 /j. enki. Fqjwkzz. 2014. 11. 804.
FEZE, WIGEST, Ui, 45, MG T B RARIA AT 2 1 3 o it
e K AL T2 IR [I]. BEMERG 24k, 2016, 15(7):698-701.
doi:10.3969/j.issn.1671-6450.2016.07.010.

Cheng J, Hu XL, Yang X, et al. The effect of intestinal barrier
function and inflammatory cytokines after laparoscopic
gastrectomy[J]. Chinese Journal of Difficult and Complicated Cases,
2016, 15(7):698-701. doi:10.3969/j.issn.1671—6450.201607.010.
VWA E, TEHE, TR, & AFEWAEY S A0 8 ma
HIBR A5 B ﬁ%lj} ERYRZ IR [T]. IE 2R B, 2014,
17(11):1314-1316. doi:10.3969/j.issn.1007-9572.2014.11.26.

Xu XX, Wang YX, Wang LL, et al. Effect of Different
Gastrointestinal Anastomoses on Gastrointestinal Function Recovery
in Patients with Gastric Cancer [J]. Chinese General Practice, 2014,
17(11):1314-1316. doi:10.3969/j.issn.1007-9572.2014.11.26.

Zhao L, Luo L, Jia W, et al. Serum diamine oxidase as a
hemorrhagic shock biomarker in a rabbit model[J]. PLoS One,
2014, 9(8):¢102285. doi: 10.1371/journal.pone.0102285.
Schietroma M, Pessia B, Carlei F, et al. Gut barrier function and
systemic endotoxemia after laparotomy or laparoscopic resection for
colon cancer: A prospective randomized study[J]. J Minim Access
Surg, 2016, 12(3):254-259. doi: 10.4103/0972-9941.169982.

1. s SN E R, 2016,
23(5):257-259. doi: 10.16151/j.1007-810x.2016.05.001.

Li JS. Enteral nutrition and gut barrier function[J]. Parenteral &
Enteral Nutrition, 2016, 23(5):257-259. doi: 10.16151/j.1007-810x.
2016.05.001.

(ALtm#E £9%)

A5 ARt BERESC, ESHAL RIEI, &5 G SR E
P AR AR I R ASCRE Bkt Mgy 1 e B S R i 4 EL R[], v el 3 b
B, 2017, 26(4):450-456. doi: 10.3978/j.issn.1005-6947.2017.04.008
Cite this article as: Cheng KW, Wang GH, Su KS, et al. Laparoscopic-

assisted versus open radical gastrectomy for gastric cancer:

comparison of clinical effects and influence on intestinal barrier
function[J]. Chin J Gen Surg, 2017, 26(4):450-456. doi:10.3978/
j-issn.1005-6947.2017.04.008

http://pw.amegroups.com



