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W OE ES5E8: MOSMHIYIE /N B D K DRSO AR SRR L AR LU I
FARILAENM I, FEREIINVEH R RIEAT —HEH, HAFG NS REE SME S (ERAS) HYEE
& AWFFEIRVTA S AT ML N T AR RGEAE NI - 48 I VIBR AR (PD) w52 HIME 5 0 FH A -
Fik e [ A HT o R R A R =S B % AN RE 2016 4F 1 H—2019 4F 5 A 18] 61 Fil17 381 PD IGI7 B
B B g R I R B b 24 BIATIA SR A HLAS NGB R A9 PD R (RPD 1) , 37 BT S5 T iy
PD AR (LPD 4l ) , b4 mia 5835 BB 35 A AR G I PRAR b
GER. AR EARN —WER LG %ESR (¥ P>0.05) . 5 LPD 4%, RPD 41 i 1 2 A%
(4.2% vs. 8.1%, x°=4.565, P=0.033) . AR 1 i il & ¥ 2> (255.0 mL vs. 380.0 mL, Z=-5.813,
P<0.001) , Rk gEE BN (17.0 Movs. 11.0 ¥, Z2=-6.133, P<0.001) , {HTF A a0
FEH: (466.5 min vs. 375.0 min, Z=-6.568, P<0.001) . M2 H & AR5 B 00 32 00 235 0 I, Wil
RIGHRENE LT %225 (P>0.05) 5 WAIARJS 24 h 513 has . ACT 8 AR . AR5 dE g
RS AR JE PR B ) AR S5 405 5 1A i ) 22 R e Gt 2= X (# P>0.05) ; RPD 4 ¥
BEAETRII .2 T LPD 41 (114 154.84 JT vs. 86 749.59 JG, Z=-5.863, P<0.001) , {H RPD Ay HEEH A
JE A R A1 4T T LPD 40 (14.0 d vs. 18.0 d, Z=-5.930, P<0.001) ; PHZARJG VAS IR AR
Ja IE RE BRI LG 22 57 (# P>0.05) o RPD 44 21 #il55 RPD 41 33 ARG REDT 22 A, W4
SRR IG5 (20.8% vs. 24.3%, P>0.05) .
g5ig: IROTAHLAT NFHBIRE NS WA S PD TR &, AiA R E W AR, Z2FAT, f74 ERAS #l&,
RTS8 R, AR BT AR T BN e 5 R RIS T 0L .
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Abstract

Key words

Background and Aims: Minimally invasive surgery has been rapidly adopted in all surgical specialties, due to its
advantages of small incision, reduced trauma and pain as well as quick recovery. The rise of surgical robots brings
the minimally invasive surgery into a new era of development, which also conforms to the concept of enhanced
recovery after surgery (ERAS). This study was conducted to evaluate the practicability and application value of
using da Vinci robot operation system in pancreaticoduodenectomy (PD) for pancreatic cancer.

Methods: The clinical data of 61 patients undergoing minimally invasive PD for pancreatic cancer from January
2016 to May 2019 in the Department of General Surgery of the Third Xiangya Hospital, Central South University
were analyzed retrospectively. Of the patients, 24 cases underwent a da Vinci robot-assisted PD (RPD group)
and 37 cases underwent the conventional laparoscopic PD (LPD group). The main clinical variables during the
perioperative period were compared between the two groups of patients.

Results: There were no significant differences in the preoperative data between the two groups of patients
(all P>0.05). In RPD group compared with LPD group, the open conversion rate was significantly decreased
(4.2% vs. 8.1%, X2:4.565, P=0.033), the intraoperative blood loss was significantly reduced (255.0 mL vs. 380.0 mL,
Z=-5.813, P<0.001), and the number of resected lymph nodes was significantly elevated (17.0 vs. 11.0, Z=-6.133,
P<0.001), but the operative time was significantly prolonged (466.5 min vs. 375.0 min, Z=-6.568, P<0.001).
All the surgical margins in both groups were negative reported by postoperative pathology, and there were no
significant difference in the pathological results between the two groups (P>0.05); There were no significant
differences in the amount of 24-h drainage, and the times to the first postoperative anal gas passage, food intake
and ambulation as well as the time for the urinary catheter and wound drainage tube removal between the two
groups (all P>0.05); the hospitalization cost of RPD group was significantly higher than that of LPD group
(114 154.84 yuan vs. 86 749.59 yuan, Z=-5.863, P<0.001), but the length of hospital stay of RPD group was
significantly shorter than that of LPD group (14.0 d vs. 18.0 d, Z=-5.930, P<0.001). Twenty-one cases in RPD
group and 33 cases in LPD group were followed up for 22 month, and the 3-year survival rates showed no
significant difference between the two groups (20.8% vs. 24.3%, P>0.05).

Conclusion: The assistance of da Vinci robot can improve the quality of PD operation, shorten the recovery time
of patients, and is safe and feasible, in line with the concept of ERAS. However, the treatment cost is high, so the
family economic situation of patients should be fully considered in choosing this operation.

Pancreatic Neoplasms; Pancreaticoduodenectomy; Robotic Surgical Procedures; Laparoscopes

CLC number: R735.9

Jige i Js e T AL R S8 TP A M A R 2
—, BARWAG &I WS B2 5 I KRR A,
VAT 9 A A, R e RS R SE R R B AE
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HORIr FEO T ARG T R oR
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(laparoscopic pancreaticoduodenectomy, LPD)
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s 25 I LT A% YD AE AR, 4 X F R 2K ROIE
(@) IR R e se T 5, HEBRARUE : (1) A IR NAIT)
RERRAS, XELAECA & ; (2) RATHEZ 0T # 80 4
Biesr & Q) A A HALNE R T BEA & % H
M) A 9% I S 1) R R . AR F T 8 R B R 2 R B
RaH A, kB E Y A ESINA,
MBS THAREERERAE S, LB
FAE R A
1.2 REj#E#E
T N S N TR S 5 W N1
W, GIFEFRARBERTGS T MNINE TR L
Fr, Zep BBk L H AR R R B
1.3 FARFZE
1.3.1 RPD 2L BRI ST AR5k (1) A7 5 5K B
Ak S 30° MMEMY, SUEHRE T 2 B R
B I 2 ML A L (2) 3R A W ML e TR A I I
JVF I % J J) BTk B 25 TC G 7%, PR A g 5 1]
k. Wk, R ESikZmBER; B FAR
MR MAHETSRGEEE BB, IFE
Wiy . WEIF RS, ok & B+ sk,

IEEEFLUIWT 8 + a8 sh ik, o sk S A5 i
M DX, ) e 2 AR B DK LR K T K X
B, %541 Helen T, WYBRSERIG 7, [1HKAT “B%
" TR AA 42, U Kocher Y] HHIE 43
B Za, AREFIKAMNS; UTIHE T
SERNEE S5 A L, THESITA L
250.5 em AbRE W RLAE, K IR R IR R R IR
HEm T asElR g, @ FE” , Hl
A 12U O) W B S, U0 BRI S AR
EHIFRR, TH W EETTH 2905 cm AR |
BRI g 15 em £ VIWT S W, JRRKE
Wr 19 2= i o3 B9 05 A 2R AR AR i & IR B 3 KOS O
L&A, ARJE T AR B S B U0 B i 4 28 R
WY, B REAARA TR VIR . 1t 5 4% Child %
kAT - M. -, B - Y& EaE ikl ,
I T EEMSIR T H—295.0 cm B9 U] BUEFRAS,
T - WA Ak Ko Is R b 25 BE 1 AR BORL
MolwE, RE(E1) . ) RFLHE: R
T LAKEAE 3245 b 38 A G 1 38 5% S RRIR T 1

El1 RPDFEAREBEFE A YIS Trocar Vi H; B: fifH

TR, G IRABRIR T2, Wresin R MEMAE; D: 77T Kocher Y] 1T,

Ure+ —480; £ BWRSNE; P BENSRASRIIIE; 6. BREmEESAEE; H: B -va; 1 B -Bs

Figure 1 procedure of robotic pancreaticoduodenectomy

A: Trocar positions for robot-assisted PD; B: Dissection and isolation of the

cystic duct; C: Exploration of the lower margin of the pancreas and dissociation of the mesenteric vessels; D: Opening the Kocher’s

incision and isolating the duodenum; E: Division of the pancreatic neck; F: End-to-side anastomosis between the pancreatic duct and

jejunal mucosa; G: Placement of supporting tubes; H: Bilioenteric anastomosis; I: Gastrointestinal anastomosis
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1.3.2 LPD 4 RPD 45 LPD 41 [l A 1% Ik
BT AR, RRES S, RCEBUI RN, H R d
P B A Trocar HET WEE L, A NE I BT IE A2
Bk 2y, T B4ty ok AW, Ul H
fiahhk S+ 46, MEAF+ iy, 17
Kocher YJ 1, WERGHEAR T %%, 7085 RN Lk,
RS V1N B, 4B Treitz )4 Mo 48
MoK B, JEWiE s, W R B 5 7 #m -+ —
& o A v 25 W s VDB IR Sk 5 A 2 % JE B ) 5
W, VW IREES , s g R4, S8R PD S AT
HACIE R, ki fkiE =& R RPD, ZEIHK
SRR K P IE e, H O E I SR, B)RC
W, @RTAR, RIFLAIFFE RPD,
1.4 MR

AR FARBM . Rim & . #EE5EA
e, ISR, RJG. 24 W 051 E . ITTTHER
BFE . ARG R R E . JF 4R oE & KRB, RIFH
e = ) N N S E o T N 151 N N SR Z 3 - %
ARG IS AE K R DL AR 9 ik A7 b,
H T AR B R] A PR R 1D i 2 TR 4 SRS T 7 s 1] o
1.5 GitFabiE

K HISPSS 22,047 Ge it o0 A o Lo B 2 A
AT, RFShapiro-Wilk K 5 1 W ke 4 4 1 19

BT, &S RS o A W R I YE + bR
HEZE (xxs) filiik, 410 AR T Bl ST R A 4G
By A AT A RS A, MR AT H A% (Y
BN EE ) (MO QR) A, 4 A F R
Mann-Whitney UK5% . THECF R HB (H 4 )
[n (%) 1FEm, AR x K5 Fisherff
PIME %L . P<0.0S A 2# 7 L.

2.1 Rr—M&ER

WAL B — s SUXF EEF 5T, RPDAL24 41,
LPDZ37H], SEitksm mtr, WA BEERN . 4F
i BMI. Mg or . FEBEH A CBEIRIE . &
I B G Ao J 1M 457 B2 ) . CA19-97K - 5545 it
Wxgit25% (4P>0.05) (F£1)
2.2 MARPIFR

RPDA 1B &% - F K, LPDAI3MH,
RPDZHH 56 1 1 e ) A LPD AR (4.2% vs. 8.1%,
X =4.565, P=0.033) . RPDAFARufH K F
LPD4 ( Z=-6.568, P<0.001) ; RPDZHA M/ N T
LPD4 (Z=-5.813, P<0.001) ; RPDZLAHibk 453
HAEZ TLPDA (Z=-6.133, P<0.001) (32) .

F1 WMAR—MARLLR

Table 1 Comparison of the preoperative general data between the two groups
PR RPD 41 (n=24) LPD 4 (n=37) X 12/t P
PR [n (%) ]
5 13 (54.2) 20 (54.1)
. 993
% 11 (45.8) 17 (45.9) <0.001 099
R (%, x£s) 64.0 9.4 61.0+9.6 1.187 0.24
BMI [kg/m®, M (QR) | 20.0 (18.8~21.9) 204 (19.2~21.4) -0.532 0.595
g o [n (%)
I~11 48] 11 (45.8) 19 (51.4)
LI~1V 3] 13 (542) 18 (48.6) 0177 0.674
PEBEILABLS [ (%) |
¥ 17 (70.8) 26 (70.3)
H 7(292) 11 (29.7) 0.002 0962
CA19-9[U/mL, n (%) |
<27 11 (45.8) 16 (432)
= 27 13 (542) 21 (56.8) 0.04 0842
x2 WARDIEREE
Table 2 Comparison of intraoperative variables between the two groups
PNGRE 2 RPD 4] (n=24) LPD 4 (n=37) X 12 P
FARBFH] [min, M (QR) | 466.5 (444.0~490.0 ) 375.0 (365.0~405.0) -6.568 <0.001
WRELZEEH [ H, M (QR) | 17.0 (16~19.5) 11.0 (10.0~13.0) -6.133 <0.001
Arp i (mL, M (QR) ] 255.0 (242.5~317.5) 380.0 (350.0~405.0) -5.813 <0.001
T [0 (%)
T 23 (95.8) 34 (91.9)
il 1(42) 3(8.1) 4365 0053
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2.3 MARFER

P B ARERB BRI &Y B, W
HARFWHE R LG = 2% (HP>0.05) .
WAL B E RG24 hgl it . AT HEHT (R
ARG #E BT R REF ] AR S AR R A R SR
JEHR A GImAEREE R LRITFE L (B
P>0.05) ; RPDAMEREILTZ TLPDA (Z=
-5.863, P<0.001) , {HRPDL M & H A J5 M B i
% FLPDAH (Z=-5.930, P<0.001) ; M &
R 45 T 6 FE 0 500 IR E #OT L it & T
W, FFRARF dUi o8 E IF B I 05 T Lo
BIPEr 258 (VAS) PFor ik, JHEFMNRE
B, Pidl i E ARG R VASHIE, 45
TFARLE RG24, 48, 72 hE WK I WAL .
RJG24. 48, 72 hiN, PIIVASITESr 24 5% LG8+

2 Y ($HP>0.05) , HRPD4LVASTESBEE T
LPD#; WA ARGBE (BZELLLE) |
M. fAREBIRE . B HEA B B (5 R
Yoo MERERYL  WEALIEIRYL ) AR JE I LRE K
RERHTGI¥E X (¥P>0.05) . RPDAL 14
ARG H B CHIERE, LPDA3HIAR G H B (24
B& . 1#IC% ) , HAPLPDA 16 CYEH KT
ARBI WG R, HRPES SR IRITEIE
Bt; RPDZIL16I % A ALiE H o, LPDZ 241 H
My AGE i, AL RSFIRIT E . ¥R A
Bt ; LPDZ24 B3 AR5 H BRG] il 5 g g |
LB R ), a5 b ERRIT R, WiRaH
Bt; LPDZL 1% AFERERH , &R T ARIGITE R
B, LPDAHHEE MG 16, SR FIRTEIR
A, MARE BRI IT: (K3) .

®3 FARBERILR

Table 3 Comparison of postoperative variables between the two groups

UNEVits RPD 4 (n=24) LPD 4] (n=37) x/ZIt P

B e K EAE (em, x+5) 4215 39+ 1.4 0.836  0.406
SIRIZIT [n (%) |

REAETT S R i g 5(20.8) 8 (21.6)

A LR EE VR 2(83) 2(54)

P22 PN 53 WA e 2(83) 2(54)

T deaFL kg 5(20.8) 10 (27.0) 1343 0.988

Joask A Mg 9 (375) 14 (37.8)

PR N 1(42) 1(2.7)
JRERZEA [0 (%) ]

A NIRRT 2(83) 3(8.1)

oA 11 (45.8) 16 (43.2)

A 3 1(42) 1(2.7)

WEE RIS 3(125) 6 (162) 2.086  0.989

B R 1(42) 1(2.7)

H Al 6 (25.0) 8 (21.6)

Rl 0(0.0) 2(54)
AJFHEHE [d, M (QR) | 40 (3.0~6.0) 40 (4.0~6.0) 0917 0.359
AJFHEERE [d, M (QR) | 6.0 (4.5~8.0) 6.0 (5.0~8.0) -0.703  0.482
AJF FREE [d, M (QR) | 4.0 (4.0~5.0) 5.0 (4.0~6.0) —0.770 0441
24 h i1 5] ik [mL, M (QR) ] 130.0 ( 100.0~200.0 ) 150.0 ( 100.0~180.0) -0.951 0342
Wlre AR [d, M (QR) ] 8.5 (8.0~9.0) 9.0 (8.0~9.0) -0.186 0.852
AJEHIREE [d, M (QR) | 5.0 (3.5~6.0) 5.0 (3.0~6.0) 0423  0.672
ARIGABEEE [d, M (QR) ] 14.0 (13.0~14.0) 18.0 (16.0~19.0) -5.930 <0.001
EBeFH [ 8, M (QR) | 114 154.84 (105 246.47~131 646.18 ) 86 749.59 (76 036.66~96 749.59) -5.863  <0.001
VAS 45 [ 43, M (QR) |

RJG 24 h 3.0 (3.0~4.0) 3.0 (3.0~4.0) -0.574  0.566

AJF 24 h 2.0 (2.0~3.0) 3.0 (2.0~3.0) -1.157 0.247

ARJ5 24 h 2.0 (2.0~2.0) 2.0 (2.0~2.0) -1362 0.173

By 7.0 (7.0~8.5) 8.0 (7.0~9.0) -1.259  0.208
RIGIHLAE [n (%) | 2(83) 10 (27.0) 2.145  0.143

JiR 1(42) 3(8.1)

H L 1(42) 2(54)

Y 0(0.0) 2(54)

i AFEAERH 0(0.0) 1(2.7)

B HEZS b 0(0.0) 1(2.7)
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2.4 BEIHTER

P BB AR G PRE 22, 768K,
2447 TRPDF AR B BEVF L1216, 376147 LPDAR
A BEVI LT 33 6, LR 3R AE RIS
%5 (20.8% vs. 24.3%, P>0.05) , RPDAHHEE
14 (58.3% ) Ml 35 90 Mg i Ak % #% , LPDZH A&
25 (64.9% ) i B 7% .

3 it i

19944F Gagner " IR R E A LPDFF ) T 1 A1
PDIIRIT; A, MBIPDZW LR, IR SR Ak
19 TRy WM. BT R AR E AR
)7 N, SEMASIEAN N L B R A L PR
EEN A, 23] T AR AR R A mT
20034F Giulianotti %" KR I MRPDIF 5 T i A1)
PDRE R RTT, Hl FPDFARME JME, K755
A HLEE NG B, MBI PDIE RS . i JLAE
K, RfE MBI AN R TR WA B R,
1 E I8 B RN RE B TR AR K, AR A LA
MNP R, LPDAIRPDASF] T Heid & i,
P I e T 5 FARBAERL S, KA Bt
Al F AR Afa !, BIFFNB/ATFAR
GiAe SNRR N B G 2, M AL B I B
FAREEME, MEA S PERN3DARE | e
PERTFARBEAEDLIUE %, ATLIE B 24k, H
RPDJZ T LAY AT LIk 3 3R 25 o 2 4

PDARBE S, HWEEMRAI faE. K
T A L R ERAE . R TG G0 ME 4 4R LAY, 2%
B RS R 2, AR R ORGE . A R N
PAES, SECFARMEE R, KR, HikJF
A LA N HR B vi I 22 1% 40 M i 55 B R 1 ik
BRSO L TEW SR R, il
HNBE B I T ik ) 45 48 R A8 R AT SRS B 1 BE A s AILAR
T ] bR N T R L AR R A AR B T T )
F O BE Y 05 BT MRS O N T AE R I R A BRI
BAE G MR IR L s EF I8 f B . A B
T, LR SREE TR MG G0 I8 s B 1 i B

AT i X He & BLRPD 2 FR E R A I i
MA G A BE WA N FLPDYL, LK b 5 1 16 19 e
BIALFLPDAL, W &S HEH S & FLPDYL,
DL X S ] B 5 ik ST Ar Al ds A F AR R
5 T TR B 255 SR T A B R 2 N A b B SR
MfRR AR, R AE 1 S R R R N F R A
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B, b uE T T AERARE, DT TG A & AR X I
BN SR M ) S S AL AR R A A OC, B
koA LA NREGEAT AR m PD TR B, 5 [ 4
A R SCHR AR A A AL

AWFFE T, RPDA T A B 8] 45 1% 58 I 10 52 T
RERFEMER, X FEGHLA N R GLEHLE
it AL B A I ) DL K A5 AR B2 O Y i A A R A
Ko RPDAF AR EZF S TLPD T AL, wHEs
HEMHL&S A FARRGRERAREL D, M
B ot, HTFARKFEM @ IE . B TREA
HRZ, B AR, S5 AL A
FARIGIF M, PLas AT ARRGE RN 23 1R
(1 N1 57 < 0 DR DS E 5. L5 N (£ =
HHETHEHRROIZANFARRGEN L, AR
WA G 2 I 2> B W T B, (ST 20 B8k
HEZISMANTRRGEIRIT . Ao, WAHBER
JG24 hglwmt a gl e . AT THER E . R E iR
10 1T I O 7 N5 1 N NV 7 7 = N LTI N S 7 B
BIFE] . RJF 72 WIS VPG L ROR J5 B0 Kk & A
RESHILG I E L (HP>0.05) , 5EAIME
FEIEA—FL22N BT LI 7E B3R FR W 48 bR
EHLER AT RGBS A5 5 18 1 B8 T AR AR ] O RCR o

EIORAER, MEBEBELZINFL (enhanced
recovery after surgery, ERAS) [B& K& H g%
TEFCE AT 8 Ry i K F R . ERASHY I IR
S A WY, S R AR G I AR A S it a4 2T L AU IR
B T 2 BHA VR AL al, BREZLAR B LN o B &2
o EEH RO B, B R AR A
FAREG . BT AR LAES RGN, BER%
TE TR M i R B 58 LA S IEER ASAH OC B 42 19 48 4=
ML ATAT R R B ERASHL AL ETF
NIRRT QO R AN R VE - & N TR - el
TR N B R JESRE R R, BE IR
P VRS R AR S N O N AR,
FEE MRS AT 45 % . ERAS S GBI SMRHE 5149
2 Ltk 22 BUAR AN RL A A P AN R Oy I Y AR
WrsEh, TR LPDILJERPD, HAEERASTT TH
AHEZEME. H5LPDM L, RPDELFS G
il

Li bRk, SESEMEESR T ARML, K%
A MLas NS B PD B A AR D .k 4 A
BN e TT I L AR B R A B R A S5 A
P, EEPDARMPEAFHE . HPERMEK, TAY
A, XEERHA TS AFARRSEW) 28
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