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FHEZ (P=0.044) , FAREMERK (P<0.001) HIGYF iR (P<0.001) o H3HERESIH . AJF AT
BRI RAE TG 2R (P>0.05) o CUSUM 3L ioR, 17 Bil)5, RAG % ih&kiksltane . Mo, #34
T OS Z5 R AHERL. %6 : 5 LAG 1 OG AHH, RAG HAT —@ M, 2 —F2en TRk,

KR Hlas NI TR WEETAR; TFETAR; BERAEAR

FESYZES R608 R735.2 SCEAFRIRAL A XE4HS  2096-7721 (2023 ) 04-0350-10

WisHE: 2022-03-16 FAHHEI: 2022-11-28

Received Date: 2022-03-16 Accepted Date: 2022-11-28

EETH: ARBARFEE—MEERIGARTIZTIRD ( XITUIAF-CRF-2020-019 )

Foundation Item: Clinical Research Project of the First Affiliated Hospital of Xi’an Jiaotong University (XJTU1AF-CRF-2020-019)
EIES: EM8, Email: pengxial2321@163.com

Corresponding Author: XIA Peng, Email: pengxial12321@163.com

S| AN B, RBE, KEMN, F. VEA. ERESFESRERERNNIGKRT BT [J]. Y188 ASMRIZEEAE () ,
2023, 4 (4) . 350-359.

Citation: FENG P, WU S Y, ZHANG W F, et al. Comparison of clinical efficacy on robot-assisted, laparoscopic and open radical
gastrectomy for gastric cancer[J]. Chinese Journal of Robotic Surgery, 2023, 4(4): 350-359.



it R a0 16 A7 A

. MBA, S5 THEE

Comparison of clinical efficacy on robot-assisted,
laparoscopic and open radical gastrectomy for gastric
cancer

FENG Peng', WU Siyu', ZHANG Weifan®, LIU Zhao', XIA Peng'

(1.Department of Surgical Oncology, the First Affiliated Hospital of Xi’an Jiaotong University, Xi’an 710061, China;
2.Department of Hepatobiliary Surgery, the First Affiliated Hospital of Xi’an Jiaotong University, Xi’an 710061, China)

Abstract Objective: To evaluate the advantages of robot-assisted gastrectomy (RAG) by comparing with laparoscopic-
assisted gastrectomy (LAG) and open gastrectomy (0G). Methods: 147 gastric cancer patients who underwent gastrectomy in
our hospital from January 2017 to July 2019 were selected into this study and retrospectively analyzed. 42 patients underwent
RAG were divided into the RAG group, 44 patients into the LAG group and 61 patients into the OG group. Short-term indicators
such as operative time, intraoperative blood loss, dissected lymph nodes, postoperative recovery, learning curve, and long-term
indicators such as overall survival (OS) of the three groups were compared. Results: Compared with the other two groups on
short-term outcomes, the RAG group had the least intraoperative blood loss (P=0.033), the shortest time to first flatus(P<0.001),
shortest time to first intake liquid diet (P=0.004), shortest postoperative hospital stay (P=0.023), the largest number of dissected
lymph nodes (P=0.044), the longest operative time (P<0.001), and the highest treatment cost (P<0.001). However, there were
no significant differences in postoperative drainage, postoperative WBC count and early complications among the three group
(P>0.05). The cumulative sum (CUSUM) method showed that learning curve of RAG reached stability after 17 cases of operation.
In addition, similar OS was observed among the three groups. Conclusion: Compared with LAG and OG, RAG has certain
advantages in short-term outcomes, which is a safe and reliable way to treat gastric cancer.

Key words Robot-assisted surgery; Laparoscopic surgery; Open Surgery; Radical gastrectomy
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SRR Y BT B R IRT Tk R ERARE
BUIBR A, 20 a2 R, M8 m i B UIBR A
( Laparoscopic—assisted Gastrectomy, LAG ) #5] A",
S&5 0 1E B YIBRAR ( Open Gastrectomy, OG ) 1
L, LAG ﬁ@,ﬂ;ﬁ%ﬂt’z,ﬂ;ﬁﬂdﬂﬁ.@%ﬁ%%ﬁﬁﬂﬁ
X BRI, M B B TR IR —

AR AE O Y 258 3 R 2R A — [ I Bt i e
ShBF RAG. LAG #1 0G = AR A G978 W
I IRI 73K
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L1 IPRBER

M RRYE, RO . B ERE . F5E
i, K27 2003 4F, Hashizume M
N PR KARGE T LA A B B YIBRAR (Robot-

assisted Gastrectomy, RAG) . FIHAEI M1k, &

ARG Ry gy [ BA B 5, S ERR

Bt 2017 4F 1 H —2019 4% 7 1 #: 32 B WIBR R
147 1) 8 g A VM BFFE T 52 (RAG 41 42 1],

LAG 4 44 ], OG #4161 ) . 3 A a4, Tk
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il BMIL. ASA SpRPFr S A RAALL, 25+
TGt L (P>0.05) o AARE: OFTA R
BRI E IS N B QA BE
IR, EEL . CT; GARFIRF T 745
@ FEHTFARL; QA BEETRITES
FINE IR A @IGRIEEGOR R . HEBRARIE:
OF I BB VEILRIZNT, ASA> T @FF
FOAb AR 5 MR 5 A0 A 4% B R ik e
¥, KFARIBIFIENIE; @RI, 25, B
FHE T2 TR,

2 A&

2.1 FAIjk

i FARB Wl —f E T EAEE R, Fra
BEVRAERHE S SRTE, BEAR R
S i B A 0 2 A MO o DL ATFARIY Trocar
A Jea ] SCHR M, e TR A A 5 LT
TEIEF AR LR IE Y0, FARYIBR G F
bk EL AT 44 B H A B RRAY TR R 58 5 ) !
PEF7. RAG 411 LAG 2R3 kil = # R A1 i3
AINDIEL, AT TR E B E WG i R4 B
K Roux-en-Y XA THALIEE &, fhnE11H
JRRES AN EIEY A .
22 PARYRIHE

BT AR IR B AR . M. BMI 55
BELRFRAE . IHEAb, I R BURR fOE 0 55 () JRR T =
i #3 2 ( American Society of Anesthesiologists,
ASA ) P43 B B e bk L 25 e R 1 0L o e,
TNM 5339 19 5 o J2: ik T 5 98 0 106 5 2% 01 4%
( American Joint Committee on Cancer, AJCC)
5 BB O AT IE T HLAMT 3 4R R
FARME] WRESSEAEE. WESIHE. R
JE R ATT THEART ] . AR S 8 Ui i
0] e R AE R . ARJG A IS, LT
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CUSUM J5 & T P-Al RAG 1927 > it &,
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Z 0] [ 22 5 11 SRR A B0His e 031, 1
AT H, x AR RAG Bz 17, nft
FIRPLEE B RAG AT RIMER], FriA
T XK % CUSUM ( RA-CUSUM ) ',
il e Iiik

A BER T SPSS 26.0 Gei 225k kA 143
Bro HELAERFRAIE + REE (525)
PHZAISE LR T ¢ AR50, IEZS A EE 3] One-
way ANOVA 5347, BS54 Ficdi 81 Kruskal-
Wallis K56 . /0288 it g (%) £, I
iR y > KB 58, Fisher’s exact BB ib 47007, i
HAEIH ] Kaplan-Meier A= A7 2R 200, -6
Log-rank #3658 lLA: 3 TR Z I 22 5. U
P<0.05 K2 HAT G # 5 L.

2.3

24

3 #HR

3.1 HEelm AR BRI

RAG 41 /3% 42 ], LAG 41 & # 44 i) f
OG B 61 6 (IR 1) o AP B b
e BRI . Eom a4 B YR, TEYIBRIE
FlrEEsE b, 3 HZ g2 5% (P=0.36) .
3 YL LSS FTE Bl (P=0.07 ) FI R, VIBR 7 5K
(P=0.34) ML, 2ZRTgeFE L. 3
T 4. N5 TNM 43 He, 25 81T
3 (P=0.06, P=0.62, P=0.33) .

FARRIS
RAG 241 LAG HF AR IR 52, o %
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F1 BEIGKELHE [n(%)]
Table 1 Baseline characteristics of patients [n(%)]
=] RAG 4 ( n=42) LAG 44 ( n=44) OG 4 (n=61) P&
FR (%) 0.07°
= 60 21 (50.00) 22 (50.00) 42 (68.85)
<60 21 (50.00) 22 (50.00) 19 (31.15)
451 0.08°
3 31 (73.81) 40 (90.91) 46 (75.41)
% 11 (26.19) 4(9.09) 15 (24.59)
BMI ( kg/m?) 22.98+3.17 21.94+253 22.36 +3.63 0.30°
ASA 0.16°
1or2 30 (71.43) 35 (79.55) 38 (62.30)
3ord 12 (28.57) 9 (20.45) 23 (37.70)
MELEEEFSEE 0.07°
D1 2(4.76) 4(9.09) 3(4.92)
D1+ 13 (30.95) 9(20.45) 6(9.84)
D2 27 (64.29) 31 (70.46) 52 (85.24)
SRIB T 459 0.06°
T, 15 (35.72) 13 (29.55) 9(14.75)
T, 4(952) 8(18.18) 6(9.84)
T, 1(2.38) 5(11.36) 9 (14.75)
T 22 (52.38) 18 (40.91) 37 (60.66 )
RE N 583
No 19 (45.23) 19 (43.18) 19 (31.15) 0.62°
N, 9(21.43) 6 (13.64) 16 (26.23)
N, 7 (16.67) 10 (22.73) 12 (19.67)
N, 7 (16.67) 9 (20.45) 14 (22.95)
TNM 43#3 0.33°
| 16 (38.10) 17 (38.64) 14 (22.95)
Il 5(11.90) 5(11.36) 6(9.84)
1] 21 (50.00) 22 (50.00) 41 (67.21)
IE 0.34°
B 42 (100.00 ) 44 (100.00) 59 (96.72)
PR 4 0(0.00) 0(0.00) 2(3.28)
PIBRET 0.36°
it B 17 (40.48) 22 (50.0) 29 (47.54)
i B 12 (28.57) 5(11.36) 8 (13.11)
+8 13 (30.95) 17 (38.64) 24 (39.35)

E: BIFEAxEs I (%) ;5 ay 2HEhs b One-way ANOVA 5#7; c. Fisher’s exact #& %4
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FFAR, Hep, RAG AFAREHERK, 0C 4T
A} 6] 5% %5 [RAG:  (300.50 £46.17 ) min, LAG:
(282.41%63.67) min, OG: (209.61+49.77) min,
P<0.01]; RAG AR R I 1t iz /D [(RAG: (114.52 +
84.14) ml, LAG: (137.73+72.04) ml, OG:
(153.61 +67.41) ml, P=0.03], 2 %A Fit*#
R [FIFE, RAG A IREE AL &I [8] [RAG:
(5.50+1.20) d, LAG: (5.90+0.90) d,
0G: (6.00+0.80) d, P<0.01], RJ5HBHTA]
[RAG: (850+1.90)d, LAG: (9.20+2.50)d,
0G: (9.80+2.00)d, P<0.02] BET HAb M ZH;
P A, RAG 415 LAG 4AHEL . LAG 41
506G A, 2RI EEL (P>0.05) .
RAG AR J5 K& ALTTHES BT ] 5 5 [RAG:
(470 +1.20) d, LAG: (5.40+1.10) d,
0G: (5.50+0.90) d, P<0.01], MFH T,
LAG 415 0G HERGEIHHE X (P>0.05) .
Ik EL 2 T 0 B AR R S Y B AT
FE3UF AP, RACGAHHMEZHH L
[RAG: (26.80+7.70) #¢, LAG: (25.90+8.40) 4,
0G: (23.40+590) #, P=0.04], MM,
RAG 215 LAG 41, LAG 415 0G 42 % K41t
S (P>0.05) o i 3 414% D1, D1+ #l D2 itk
EAE I E S, TEME S 50 T2
SHGHEEX (WE 1) o 3HEERFEM
i, 2S5BSR, MMM RS,
RAG Y5 0C H BByl 2 A g it X
(P=0.04) . 3 ZH 8 E MBI R I AAE K AL
B, Z5HEIEEL (P>0.05) . 3HAREM
APt E = R Ieg i E L (P>0.05) , TP
Feded, RAG 415 0C AARFTFARJGE 3 d F140
MO AR, 2Z2RA50 RS0 (P=0.02,
P=0.03) , W& 2. $Rifi, RAG dMiRyT 2
5 [RAG: (124 002.59 + 16 636.45) JG, LAG:
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(10213829 £ 17492.23 ) Ji, OG: (98077.55+
17 120.58 ) JG, P<0.01], Wi A F, LAG
HE50GCHERLG IR (P=024) (I
#£2),

401 .

— I RAG
m B LAG
730 . 0G
W
H 20+
&
o
yo 10}
o
&it D1 D1+ D2
E 1 HELEEREE
Figure 1 Number of dissected lymph nodes of the

three groups

(10°/L) - RAG
207 = LAG
-+ 0G
15}
ﬁ
=
#10
=
a
5_
0

At ARKEE—-—XK RKEE=X
B2 ARui. RFE 1dMMARFE 3d BHMITE
Figure 2 WBC counts before surgery, 1 d and 3 d

after surgery of the three groups

3.3 RAG I12E2) gk
RAG T 7R InJ ) 6 45 g 091) 50 1 185 Jonn i 4

(R*=0.1636, P=0.0079) , Ul 3, {H LAG,
OG F- A 8] 55 I BOC W] o6 & (P=0.8582,
P=0.0758) , WL 3. CUSUM EIZ/R T 17 il h
Pt o) i 2R FA4R T AR i ds /N AR 150 (4
Kl 4) o T CUSUM %> i i e A5 fE
y=0.04x’-3.2527x*+70.377x-83.946, 214 1t & #f
TERHR=0.7617.
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Figure 3 Different operative time of the three surgical

methods
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400}
300}
200}
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Of#
-100!

y=0.04x°-3.2527x*+70.377x-83.946
R*=0.7617

GUSUM

10 20 30 40 50
RAGHI %k

4 RAG HIF ] Hi 2k
Figure 4 Cumulative sum ( CUSUM ) of RAG

3.4 FARKYIE R

T AR IINEYT, TP OLREVTE AR 426
(13~970) d. HH, RAG HH5ET- 5 f, LAG
HHFET- 4 4, OG A AT 124, 34 EH
M B AR Y (ES) , ZREGITE X
(P=0.4482) .

(%) enc

100
T —— — LAG
T oG

507

BERFER

LogRank P=0.4482

0

0 200 400 600 800 1000 (d)

P fE]
B 5 ARFAFENDEFH

Figure 5 Different overall survival of the three groups
4 g

W A5 A LA N TR R AT L R,
MAIFARFE AR WL RE T — K", B
CAH B LI T RAG, LAG Hl OG il &
JERUL, ARSIl O i A 25 AR A ), A
WEFEILAN A 147 4] 5 9 B, MR TR 7 oy
N RAG 41, LAG 411 0G 4. 13 W4 I AR
HURRIE . AR RIAR G AHSCHR bR, LA = Rl W]
FARIFE M

AR IR FE TG R R, 3 4B
TEAEWSY . YL, BMI Fil ASA $F4) |22 % 4581t
RN, XRIAERE RSB IR AT L2
SBE IVIRE 1Ao7 5 R HE 0 B A X R I I BRI
B A ", AR R R B E A
WS AT A B

W, ARG T ARG RIS R 18

*3 mOBEFARANENEEMSHRE

Table 3 Best fitting equation of cases and operative time

A3 TiiE R* & P&
RAG 44 Y=-1.5220X+333.2 0.1636 0.0079
LAG A Y=0.1374X+279.3 0.0008 0.8582
OG 4 Y=0.6423X+189.7 0.0525 0.0758
RAG 4 CUSUM Y=0.04X°-3.2527X*+70.3770X~83.946 0.7617 0.0172
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AN, AR B B, s S RATHIR T 25 R
A F——RAG B AN THE A E IREEA
AR, fn, XA RE R
AR A B [ B B 45 %6, X5 Kim M C 5§
N PRI EE R — 3. IeAh, 3 Al AR G I
gl HEDIREERAL, X 0] 58 5 20 N EURE
LSER RIFRB BRI, HESARE
I RAEBVIARDE,  F1 A M550 LS 43 s il i
H IR G RLFCARES " EARBTE h, EE I
XS T 3 AR, ARG 1 dFIAREE 3 d W
LA T4, 1H 3 2 0] (A 45Ok L 5 22 5
PG FL A4 SRR, RAG 415 OG 278 AR Rij F
ARIGH 3 d A EHEOr 25 A gt X,
XA RESE T A ST iR A AN 3 B I 22
HEAh, AHESE i B AR TR AR UL R O R
(W&o, WG o, g H4HE
ZSHEIR ) AH LG, 3 A5 RARML . SR, AR R,
RAG 13 & %E /D F LAG F1 OGP, i i 5% 45
A — S R AT g 5 AW 53 e AR s D A
K, FRAERBOEA L VLB RAG IS
ERWE AR S B R R BUS %)
FASE P, AR5 R, RAG ALk B 257
B Z T 06 A, HImAAARMEZE A
R4 1 B 3 B AT ¢ TNM 23 ok i e, L
4 D1, D1+ F D2 AHESE 4 Bl 53t T D1

D1+ Fl D2 2 Ak a5 5ot . mAAR ILSE
eSS, (0 RAG MG HM B H0Z 3 4h
e, AT RAG HFHLES A &3 3D PLET Al
RGP, FEk e STy A —E
R

WM, A LAG 256 BSR4
RHPLTER RAG 2> ik ™7 SR, %HF RAG
S MRS, hSRERZ R BE R IIREAS S
AHFGERFH CUSUM J5 0 B 4 HAS R 54 FoR
BE R SRR BE A 2 2] iR HEATIEAN, IR LLF
AR R e bR, 25 REH, CUSUM {HAE
5517 IR BA B, X R E T EMER 17
AR BIA RERIR R RAG TR, IKTHRHE LAG
(s B4 2 Bl T O A TR BLAS A AE 4Bk
(R K, 3 I AR I 2 > i e g il — A~ B
e

3 AR vk AT T o AR A 1 DB
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o ULHh, ARHAFREAEELT AR : ORPR
SRR LG EIBERESY, FEASE/DN, TERR IR
AP A —E M2 QAR R T
RAG MF AR M4k, %A 5 LAG 1 OG 411k
T HE ;. AW FE R BUERAIA I B VIRR A i 1
IERAE R B, A5 I R 4 be T R B
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HEATARGE . RS AEAEBSFUAN R, AR 4S
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