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Analysis on the safety and effectiveness of totally robotic
pancreaticoduodenectomy under anterior approach
combined with right posterior approach

HE Xinglong"?, XU Yongcheng"*, MA Diaolong"?, GUO Jin’, ZHAN Weipeng’, HU Ming’, JING Wutang’,
ZHANG Wentao’, MA Yuntao’

(1. The First School of Clinical Medicine, Gansu University of Chinese Medicine, Lanzhou 730000, China;
2. No. 1 Department of General Surgery, Gansu Provincial People’s Hospital, Lanzhou 730000, China)

Abstract Objective: To explore the safety and effectiveness of totally robot-assisted pancreaticoduodenectomy with
anterior approach and right posterior approach. Methods: The clinical data of 45 patients underwent robotic PD surgery in
Gansu Provincial Hospital from 2018 to 2020 were retrospectively analyzed. 39 cases of which were selected into the study and
divided into LPD (Laparoscopic pancreaticoduodenectomy) group and TRPD (Totally robotic pancreaticoduodenectomy) group.
Both the two groups of surgery were performed under anterior approach combined right posterior approach. The application of
combined approaches was observed. R, resection rate, operation time, intraoperative blood loss, PV-SMV vascular resection
time, uncinate mesangial treatment time, digestive tract reconstruction time, intraoperative collateral injury, postoperative
removal time of gastric tube, first meal time, postoperative hospital stay, postoperative complications were collected and analyzed
with SPSS 25.0 statistical software. Results: All surgeries were successfully completed without conversion to laparotomy.
The postoperative pathological findings showed that there were 24 cases of pancreatic cancer, 7 cases of duodenal papillary
cancer, 5 cases of lower bile duct cancer, and 3 cases of ampullary cancer. Intraoperative and postoperative indexes between
the TRPD group and the LPD group were statistically different (P<0.05). No significant difference on the number of lymph node
dissections between the two groups was found (P>0.05). The incidence and total incidence of gastric emptying disorders, biliary
fistula occurred pancreatic fistula, postoperative hemorrhage and postoperative infection in the two groups after surgery were not
statistically different (P>0.05). No death occurred after surgery. Conclusion: It is safe and feasible to perform totally robotic
pancreaticoduodenectomy through the combination of anterior approach and right posterior approach.

Key words  Surgical robot; Pancreaticoduodenectomy; Combined approach; Effectiveness; Safety

[ —F8 VIR AR ( Pancreaticoduodenectomy, — J&—FSEHE AT AR, 5B+ =4

PD ) 2 H AL R RSB R 1 i 2R,
P Rl At i 2% . PAXERER . RJE I
AR KL R, WOA Rl SRR I 2R 1
FARZ —, WIS RAET B — AR,
Ji Ji 8 S8 A HE A DL 32 B 22 N R
WFEARIERAR . FARUIBRML L BRI 0 205
. RJEFHEAESF . s — 48 mVIBR AR

( Laparoscopic Pancreaticoduodenectomy, LPD)

I B R (Open Pancreaticoduodenectomy, OPD)
I EAH Y, HAT LPD B2 8 1 1
IR, A GBI T AL IE B N T i PR B AT 22 4k
KATAihe. BEERH RS, KL AT
RRGNGB AL, PUHO BRI HLE AR+ —
VIR A (Robotic Pancreaticoduodenectomy,
RPD) villk THEGEIE S T RIIEZ INME, TTE
THBIRET 3 VIR AR BB ™, A
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2 KA B I PR L BT LA o Ok
LA, LA T T 38 YIBR AR (Totally
Robotic Pancreaticoduodenectomy, TRPD ) [{J#{f
FORMEFE H RPD By, B EORARFE D UIBR 5 W)
AT FARERAE S th MR} B R LA AL
PR TR S8, BORARE X IR F A LA A
RG 3Gk, FUHUMURE 45 i 4 25 W s 1) 2
SRR, EH TR N REE B S I R
OHE B 5 AT AL A% N R GE YA A0 B e B K L
BREF OCT B E R AL, SRITHT AR 545 5 A B HK
G5, T 2018—2020 4F g 39 19 H St 1
TRPD, WAFHAFIImAT AL, BHRIEIT .

1 ARSI

L1 et

1B PE 2B 2018—2020 4 H 7 A AR EE B
AN R HR O T PD AR 45 51 B3 A R Ak
BTG AN ARRAERT 39 1A TRy XA ]
43h LPD 41F0 TRPD 41 ( PR 4L & 15 A0 A
SR ABBAAR) , LPD 4184 19 fi],
B4y (50.7+6.7) %5 TRPD 4H 20 f4i], V-
AEWY (54.5 +6.2) %, Child 739034 K A 988 B 4%,
PRAL R — BTk AL, ZRIHRITEE X
(P>0.05) , W& 1.

NABRAE: OariEFE L IS i iR
LB e KAE < 3 em; AR ARG A gk

UESOAIRE ARG YEVIER s Q=B A & &0
Kby, JOHAIERNEN, FrA AR A E R
HFUL RIS A TARERBIARE LN GOTE
7k PR ARL; @BTRIER, TP ALERIE;
OFHATA RS G A5 ARG AR

1.2 Jjik
1.2.1 AREjHEHE

P4 R A R T R AT R R SR CT
B4 5R MRI /2, S ZERATE + 4 me.
MR G A, XL R I A R
( = 340 pmol/L ) ARH{WAT PTCD 479 i Ab 3t
(I E <80 pwmol/L) o WRAHH AR M, T
SRE AT HER . WESh ISR, A IEARE
FIIMAE . LR UEA 5785 97 SR 55
122 FARAFZE
1.22.1 BHERN: PLLBRFEHBCEEEME, ki
VRS 15°, ZEMifmigst 159,
1.2.2.2 TRPD H A8 sk Rk S5 & HLas A 5
L7 AR SO A E . BN E A 12mm
B, HTEABEBEEIME; 208k
% Sem B A 8mm Trocar 3B A 1 S HLIK
B AEMIERTE B AR & A 12mm Trocar fF
AL A E B LA ST AL 43 )
8mm Trocar JF B A 2 5 HLAUE ; A7 0 i i 48
W% F 2em 40 B A 8mm Trocar 3-8 A 3 51l
W -

F1 MABRE-MARLLR (6)

Table 1 General information of the two groups of patients ( )

\ M3 Rik BMI (kg/m?) R FRER AL
AR ik — -
5B % WX R BTz <24 >24 a b ¢ d
LPD 4 19 15 4 17 2 11 8 10 4 3 2
TRPD 4H 20 15 5 19 1 12 8 14 3 2 1
x’ & 0.975 0.985 1.063 1.017
P& >0.05 >0.05 >0.05 >0.05

E:oa MK E; b T 3MILKRE; o IR TRE; 4 mESE,
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1.2.3.1 TRPD ML NE RS FYIkk:. OF
WU s AT, R A T T IOE 2 I 7 R b e
. QFTIF B 45w A e, W1 6% b o
KN B TARRELE I R AR, AR T
S, R R KRS, R 0 Y1
B, REESHIET, Kocher ff i
T T RS I, W A W B sk s T il
B, W3 S UM IR A R ) 22 b
#25|, g NI A BRIk, ak ) A2
UiE B e AR MK . gk sk i A B 6
M EIk, fEA BRIk ETr . RSk A b
T3 f 0 0 R b 2l R 6 A R L 52 AU
KERT IR PR A S PAL O )2 Ak B 5
FRE Qe # KA 2R I Y A
B IR P VIR S, T SE VI 4 A o 1
WL, IATAHMZES], BRAR b2 A
Bk, WEEFAE SRS, AHE
el sh ik S B A sh ik, DIBRAEGE , Bt S,
B AT A B ik, T TR S b e A
@ F i 2 AR S, BE Treitz ¥4 15em
Ao W T i S B, Ui T e S A R R T
el RN AR S A e A BRI 2 I 2R Bl ik
Wi 7 B b B KRR & S 2em N JCHE 25 32
MmAg, TR . 453U 35 T sk,
MG AR 25T B R AR 58, BRALIG R 130
kA 180°, JE ML R L, TRk sk
M ZA6 AL, G J7 i s e AR 4 5 41 21
AR AR, dkelih N AL AR S A HE R
Bge . BOE, TTHERIBKCR S FR BT A O AR 3 5
Oy R, DR 5 H I RS /N B T i AR L
kw25, B B, A e gL
VI, SEREVIBREARE 28 R, Bhrirads. i
Tiblds NI S P e Eal, Ea =0
Child ¥

1232 B4 OLL 3-0 154k L85 4k
IR O i S R 5 S W R R s DT A I AL
BCHRERS R, LA 4-0 HUIHARFRLR [ I S 1
Baen 15, SImMEEFFFL, DL 4-0 prolene £k

ARG FIRE G RES BRI 2 &, KIRE L
BEEBAEN, ek h FIRETTRE S
AR (B 3-0 15 il 2k 3% 252 5% 5 T At 0B o i
523 e

1233 JEIAWI4: 4-0 Prolene BbI 4 Lts 4

S8 AR B Wi 5 25 i I BE

1234 Bt =h RSBy A
A, BIAVIE L 15em AT B4
1.2.3.5 LPD A N VIBR: HHLRH 5 fL
2, BB FZAE 10mm WEAL, 09T A48
B HZRIBT 12 2em A0 FTZE A AT LR AN T EE ST
BAESLRERBIAL, FEAESL 12mm, HHEIFL Smm
8¢ 10mm, HAREEAER TRPD,

1.3 MWEdaks

G LR E W R VIBRR . FARIRE (7
Ik ) o R LR PV-SMV LA il i )
BFI) L 4458 ZR AL BRI (] | 9 fb i R A ]
AR RJGKBRE B E . ER R
) AR JE A B B ) R R R IR R RE (O HEAs
FEIR U . MR . RJE 0. ARG )
B HEZS SR PR ERELR A AL . R I BRI AR S
FE2EBE I /NS Wi bR e ™, B HEBR AL AR 4 45 BEL
A ), R JF W E R >3d Bk bR Y
EIREHARA, DG B Yt >7d;
i 12 W s v SR [T o J 0 A 5 /0N 40 5 1Y
I PR 23 Febi e ™, X6 B A5 R e L A T
s
L4 Giitaorbe

K SPSS 25.0 #HATEIR G40, ARG
IR AE LR HL AR x> KE BB, Fisher i VAR
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Rk, R RGBT LR + bR
(x+s) o, REMATFEA ¢ K55, L P<0.05
HESAGHFE X,

2 R

2.1 FBIFARBI ARG DLEEE

BN R AR 24 1, 48Rk
70, BRAE T BOE S B, e 3 . PRl
BEREARA RIS . I . R -
Bk D) % K R R 2R D) 25 64T HE Y &% B
Bi AR, Yufn R DAk B MR Al i (R, )
Bi K 100% ) . TRPD 41 & & F Rt (g 5
TR BN N S U 1 s G - 9 211D 1 1 BN
3B E A | R EI . RIS RERE S
151 = @7 = 0 LTI NV ER e O N [ R 7
FLPD AL, A A 2257 (P<0.05) .
PR S5V B H LR B2 R (P>0.05)
W2,

2.2 ARJEIERAER O

PIZH AR A IS HE B 2 g | JIEE | s |
AJE L AT B R AR IR A A,
ZRIGIEE L (P>0.05) , W& 3.

3.1 HLESABET45a VIR

JBE T 48 W U0 B AR SR ME— 7T BB VA AR Sk
PREIT S, B TR IR ARE, AR
RTINS 2, VIR 2, HUIBRIGIH
fiE AR 2y, 2A5VRET MR E
2. R R m TR, RACEE MR AE S &
AR B RS TN A T3 R, AR T Dk A i R
K DL R R e A Zy B AR A0 . 5 A
PE IR AR B, BB M o HL AT o 22 1 AR W 2
1720, AR T Hb i 4 R Ik L A
ZMh DL ESAINRFE DAL RIE RGN CER
FITARN T ARTE R MR T ARy T A S 212 .

®2 PMABEEFARPRKERBR (x+s5)

Table 2 Perioperative period and postoperative indicators of the two groups of patients (x +s )

N R Kb HRAEE  EE AE#HR BR#E AGHER HELE
" FANE B (8] o X . & X N .
AR B (min) (min) & NIBESE]  FREE KRBT REE B jg] V¢l
min min
(ml) ( min) (min)  BE(d) (d) (d) (1)
LPD48 19 438.4+23.0 308.2+20.9 350.5+24.8 30.1+0.6 120.3+3.4 55+0.2 6.2+04 18.1+£0.6 15.0+0.0
TRPD#H 20 515.2+35.5 250.6+17.3 208.5+23.0 20.1+0.8 80.7+26 3.6+04 4.1+05 147+0.7 14.0+0.0
PE >0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 >0.05
*3 WHBEARARARGEHRERBRL
Table 3 Postoperative complications of patients under different surgical procedures
A3 BH=ES (1) MR (6) BRRE(6) AGHMm (F) KEEERHF) BRERXR
LPD 4 2 1 1 1 7 (36.8% )
TRPD 4H 2 0 1 1 5 (25.0% )
P& >0.05
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MR EIGE, TR ArpLds N TR R TEE
XBIAMEHA & B B A B o Giulianotti 55 A
£ 2003 H-4H 145 1 RPD, (R FFARMERE
Beblid . FARMME , LGE . TEIEIEEA 5%
R BRI, BRZN T+ RIERENE, RPD &
AABARE) 12 N F AR MRk, T A ALER A
T 3B YIBRA (TRPD) & RPD JAt > |
SEFE T 2 A AL A TR EROR , XA K
FRTHE, AR B BAE Y B RPD 2555,
AR FAR I A VIR AR RO MU A EAE S
TR, BRI RS, (AR EAE
HMEFF AN AR A0 Ak 1) & J D51
3.2 AL NP

FARBIEE (fETIRE ) o AR, Pv-
SMV Il A&l A IR 5458 R BB AL SAF 0] L 3
TR E R AR PRI AR E
] B RHEE ] . AR A BE R ) 45 B A
T AR TR E LSRR, ARBESE S, TRPD
HABE N ERIEARAIE T LPD A 225, 1
SR TRPD ZHfg I MIFERT R, (HFAR SRR
F LPD 4; ARl PV-SMV i 4 fh f# 51
BFfa] . 458 ZR BB A IR [) . AR R g 940 55 T
EF LPD 4. st fbiEE A mimn S, A
WRREIY 22 W) & 5 2R T H TR E A2 1 el
Ry & 0 e B, BB EE A
TGN W A%, fEARF5EH, TRPD ZH%
o LPD 40 EA B A S, IR R B AR K
R TURSER, e n IR KRG
(= K= NN = 77 =0 1IN N S e 1 4
a2, TRPD B HE ARG B M BE
TEWEESE B H . ARG IR Ty, 2
SHGE 2 E L (P>0.05) , XFW TRPD {54
TS ],

33 KT PARAH

B BT H AR KR W elE, SR
FRL, A RHETARIE, BT IR TIBRAR
FAREEAW S, (575 LAATC DI B L
VIBRIIRE L ST LAVIER . TR AR IR XU
IER B FHAAEI T HAT, SRS R O T
RPD B ARSI L, WBhKIRSE AR . 2205
A FRAR . BIRARESE, (HM A T
IR A B S B X T RPD TR,
FARMLET RE A5 70 70 1. #8 IF HL b T AL 11442
e, SRR TARAME SRS R T AR AT
REGTTRA AW FEE A REZ — 7, R
b, AR R EE L SR R S PV-SMV il
EROCRMIIE N EE, EEITERE MG IR
HUER B T R e M s R+ 48 mY)
BRARZE:, diaihfartlas N\TFARRG R N, A
FIFIR T P AL AR AR S 5 ABRARIS
B, A R P AR AR VIBRA
RN A BSOS . ORT AR
VEXEREAIXS AR, 8 T ARFE B 4E/NTFAREAE
X 3ok K i 58 FA 2 S wfE i X 3, FLREA ACE LR
ARG RAER B L, #E—20 R L 3D
PREF T ORI A BSEARIATE T A 27
WERI TR - W R K RTRE, TR
B R IR LS, X R s e 5 A S 4 T
ST, T A R AT OB . i LRIy
HIABSERAE , PTXHE + 48 3l Ik( Gastroduodenal
Artery, GDA) S5 ST RIALEE, DA 98/
Je i B B0 o, D R U R I R AR SO6T
THEBE T AR m 2ok, Q4 A H
ek 3 I B B PR TR, T A AT 5
G R FE RN RME, AR IEAR T VI BR 1B A 4 5 1
SE R K A G H I RURS: . QAR A B B S AR S,
A S S TR DK — U R DK P R A A
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RIMAERAL, At AT RS S AR (1) S8,
P&, s SAT IR IR ) 12 K I 1 A R )
WA PR ARSI G 1T 700 R AL
NTFARZRGe 20 55 A 0 A A0 AR % St Fn 3 & BT
Y, WA AR FE SRR AREF LA . BEAR
KRB REE, MU RPN SRS, &
Faimits, W B> T UIRR 2R e, B
SEAEE IR (R JCHE S0 20k, BT
REATE, AT MR YIRE, AR
BRER , REIIE FH T 2 R i S 5K s R 1
sl s[RI R TIE F R A 2 A SR L 2
KEN 4RI, S5 R, VIBRE, FRACMR &
TR RIS
PLES AT AR EZRSE
MBEAFRRGEHAE
s+ 38 i U0 Bk AR R 0 S R RO R
VIBRE R . B EAE R s R R AR
XARF K EIS AR . BRI W kT
EFZY; MAE TRPD H, HLas AT RAGEAUA]
PTRUEARBEF RN R, ORRER I . AR |
AR AR S B R S AR I S8 U

ARSI S, PEEARENE
s B AL 3 3 R BE Trocar W iR BE HEAT R4 4
TR, B2 TFEESE T R4 Co, TMARE
HOMFRE, PIARCR MR ERE A ] WA,
ARPEEAEALE MRS T RE LALLM B AT, % JR
JI b 5 g - D R AR BEOC A ), AT R
AN SR N

5B P AE R 0 PR O AR i AL A% AT R
JIRHE R 4R ™ AT AR Trocar 7 &, 1541
PR O 22 b7 A Ry, (AT L SRR (AT
BRI A LA SRR ) A b B A T4, B
X LR AT HL RS ) ), DA U2 v
RN M, IR AR i A IR

34
3.4.1
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HRFR b vy 4 LT kG o R g LT
342 ZEEWMB|BAFATHHUESE

BB PTTE R M R PO BO) T AT 58 4
PLEs N il gy, MLas NS
TR 2 A R, BEmAES T EE
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B A AT e i, AR Z . o B A A 4
2o i B 52 B 3o B AR R/ b T ) i A
AT 9 20 257 3] 5k o SR P SO i 43, L IE
B M FARMAN. Bk, RREZE
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AR SR A M & 7 L FENLER A TR
RGN H LT, 2WEEY &N 4
WERESE (i BERIGHAREE B % C %
JBERE ), HARAEME R A T I 4 ] R AR
R el /ot T B R D s 2L SR R R, B A
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A REARA S5 R KA T,
3.4.3 TRPD MZ&E£MERBENE

TRPD #/E 2K w5, AR e, He¥od
IR R HIB K. 5 LPD MK 2L,
AiFIB 2 T Ik, B2 T i R TR B
AR G5 RORAR T 20 i B Afl 0 TR SR g
IR A S, SR ARA A0 A v M2 ST 2K
SEql UM, B, FR B A rhus 2 T JE TRPD
BB T R A, i HAT & TRPD A2 RPD
ZRMEERRETFRFR, kT W
Jifgeg L A S M R A U0 I R v S 181 S it
TRPD"™,  BIyREFF 1 T il 2 v (350 4025 %
AN T AN B K 4 2] 2k
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Bebf R s, AR5 B IF & AE R AR AL, (A
1E R, VIBRE . WREEEHEH . JET- %5 H
ZSH TG 2EE X, AR TR R TRPD
() 37 151 35 25 W ) S TRPD 5% H BUAR Ji5 ™
FHIFERAE. B, HER T A E DR, 1
BAERERE, TRPD 2—Mic4 . nlf7 HAEM
i BT A2 AR

g5 bRk, BIABSIECS AR AR SLE TRPD
JE A B R, TRPD 7E A i i . (R R
N ) 45 5 T A — 2 PR, (HA TR KB Z
RCT 5k — 050k
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