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Performance experiences in robotic-assisted
pancreaticoduodenectomy: a report of 18 cases
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Abstract Objective: To preliminarily summarize the experience in robotic-assisted pancreaticoduodenectomy (RPD) by
the DaVinci system.
Methods: The clinical data of 18 patients undergoing RPD between November 2015 and January 2018 were
retrospectively analyzed.
Results: In the 8 patients, the operative time was (450+30) min, intraoperative blood loss was (525+125) mL,
with no requirement of blood transfusion; 1 case (5.6%) was converted to open surgery; the time for postoperative
intestinal function recovery was (4.0£1.0) d, and the length of postoperative hospital stay was (16+4) d;
postoperative complications occurred in 7 cases, including pancreatic fistula in 4 cases (22.2%) (of whom all were

grade B pancreatic fistula), biliary fistula in 1 case, and intra-abdominal hemorrhage in 2 cases; no reoperation
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was required, and the postoperative mortality rate was 5%. Postoperative pathological results showed 3 cases of
highly differentiated adenocarcinoma of the pancreas, 1 case of poorly differentiated ductal adenocarcinoma,
3 cases of pancreatic serous cystadenoma, 2 cases of pancreatic mucinous cystadenoma, and 1 case of pancreatic
ductal papillary myxoma; 2 cases of well-differentiated adenocarcinoma of the duodenum, 2 cases of duodenal
villus tubular adenoma; 1 case of poorly differentiated adenocarcinoma of lower common bile duct, 2 cases of well
differentiated adenocarcinoma of lower common bile duct, and 1 case of chronic pancreatitis. Of the 9 patients
with malignant tumors, R, resection was achieved in 8 cases and R, resection was obtained in 1 case; the number
of dissected lymph nodes was 16+4.

Conclusion: RPD is clinically safe and feasible, without increase of procedure-associated complications, and
meanwhile, it can accelerate the postoperative recovery of the patients.

Pancreaticoduodenectomy; Robotic Surgical Procedures; Minimally Invasive Surgical Procedures
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Figure1 Procedure process
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A: Regular intra-abdominal exploration; B: dissection and isolation of the cystic duct; C: Exploring the inferior

margin of the pancreas and isolating 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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Figure 2 Results of pathological examination

2.3 BEif
1849 5 2 I3 19 B N BE T - A HeAs Y kAT Bt 17, B
PiltE A (6~32) ~H, Hfi & L EI204H .

3 i #®

E2003EGulianotti%[IZ]bEyJEDaVincﬁﬂ%%
AN FZEE1HIPD)E, DaVinei FARHLEE AT R 1E
JEE B AR 2 5 Sk 1, JRAE & KRR ST hoo il 22 0T e
B, LS NIRRT AR LBt i 20124F10.44% F+
F20174-72.06%"Y, 55 WAL JLAFE 52 ML A
B F AR50, i Whipple T AR 184,

2 B BN I R A 18I RPD R, T ARit
[k (450 +30) min, 53CHR"PHRE M F AR
A R ECAH L, EE TR FARGEE, X540
WX LA N FAR B R RN C, R i &
H (525 +£125) mL, RO, 5% T

© WA )T i [ & F I F 2P H

IR JU S VAR A A TR 301, R R R e A R 2 491
[y =N B SR VN R B B WL P e 1= /=1
Moa 2, + 48 m o B R E 24 BH R
s PR A A B L, IR ST g R A A R
21, JBERREYERAE L] (E2A ) o RO,
JEE R 9 A BTN M 23500 2 . o 1451, TA MBI
ITABI L] BRAE 3 B TNM 20 A 1A 245, T1BH
1] + 48 B 2 I TNM 4 943530 hy - TTA K T1B;
O f51) %Ak b g 8 91 52 R WD BR . 1R, VIBR, R,
VIBR#%88.9%; WMEEWEHEE N (16 +4)
(K2B) .

R (n)
o s ~ S
= b - b

o
n

(=)

SRR YR
o @w@w@@g@ﬁ%@w@

B

A: RS By SR 4

A: Disease classification; B: Stages of the malignant tumor

BLaE AR T 1 s B 9 i R 3D AR BT, i =z
J1 B4 R FH X AR A B I A R sk o ke T AR R
M. RGHiETREE (4.0£1.0) d KR,
RIGEBERE R (16 +4) d, Ho2pHHRE
SE3RBIAT R RIG 8l , X 2L R AR #R B T4 GE i T
JEPD (OPD) , A3 TRPD T ARELBIG/N. i
A RIGRESE P B R S A g T
ARG I K 3 B S A R R K i 5F I
AR R H Y N B, B CS, BERA
229%, 1EE N AN SCERN ' 2R IE A R PD B T
6.7%~35%2 N, TR K A SR A AR 10 32 2 I A
HEHF K LR B AL LPD AR A G, R
Je 240, I 1 B R S 24 h N K H i BE
T, RIGDSARERITFHIER . Hailks5sE +—
16 W sh BkIC A a2 e, RJG B&5 T AE S AR
M TRy, ) SR iz Ak i A TR, T LR
LR R ) — o R W5 ] [ 4

http://www.zpwz.net



264 [

U

28 &

LR, BEADERFY . BIKRRPDIKIL R
5%, 5 H AT E N HGE S PDYE /N T 5% A Y)

A[22-23]
(=)

o

T HEBRE RV AT AR F T %™, 78
FIF R HLAS N TF AR B3 S 20 G B 0> 5
W R . B IR RE ST
AL G SEBERGTFAR, BLE TR
FARME O . ABHGS N R EERIEF A FFRRPDF
AR, XFEREAMR T S WRPDFARIF A IF & .
2 ¥ A P) A A T RPD B 0158 B A% 0 4R
RPDF A R IE, K 38 £ F AR M BN K
i), 0 AR ek B AR BN R B L 5 R A SR % B
B O E N AERICSE, XX TR 5E BLRPD,
Wl T T I R R SR RIE R R K B . A
4R RPD 4 SR AR S5 I K AE 33530 2 5% K
38%, HMKT I Ah SCEROHE (9 $dE . 7T LRPD I
K| BIIMARFIFEREN R ER, RFEEHFEK
i JBEEEHIH If LE A 23 5 22% F110% , 7] BE S HLES A
WA Z Ty A O, FESEAT 45 LB v A
Wit s, AR5 5 Bk O 2 R BCE AT 45 AN B
TR SRy 0 X3 Gk ol IR BE K O R RE R R %
Wi R SR BE ) RU, R R I RE B & A A R
— K I A BP0 IR s R R 48 )
B 0 F AR FE AT RPD A R D 78 il 28 e ) £
P BA R 98 1 T KRB LPDJE A JFEh 52 RPD , B4R
R F AR ER K, BRI, AR F AR
TR LR R, O I ) fB R, 84515
BCRGVIBE, 1H15E MR VIFR, RVIFR% 5 1588.8%,
EMarino % PHGE IR VITBR % 90.5% %1 . -4
WELSEHHAKE R (16 +4) #, FAREKXIIF
IR L 25 3 T sl R 2 R R BE 18 IR PD
AR IBIBE BT S0, oA B YR AT TRl
BEVIBF A (6~32) A H, HfJEE K204
A, X WP E A BARPD B T AR & 24 A
B, [ARPDAR G MY A 7 )5 fe 75 ik 21T 1 5 I
e 1 RCHAT 75 1E— 25 10 B U AN B AT R AL X
T RE ST

KA RPD F AR A BA & 57 5t F R il o F e &
KEE, EHERAITEDaVincifles AT AR,
AL TR E M HLEE N BER TR BL, 7K
ML N F AR PIE L TR HERE . 6%
B 1A ST, A B B Y 2 T i 2 RE A R
GijE . REWAMANZRE TR T FAR AL
W, AXTE R R TESER, WSS

© WA )T i [ & F I F 2P H

F I, B ETIEME, o REE T ARUWE,
Kot 3 5 R ORI A5, B LA 3 ) 5 B T g5
B, KMEA, OO, AR RPDF AR K
58 1

RPDREZAFATH, (HIZE AR PDHH
TR 25— [ AR £ 5 5 S RN AL B A, X2
RPD W) 2% # fe X 40 32 A4 B st )y, 28 & L E
TR 2 A e 3 S R R IR R B R R LA
TRFRZ A, RBE1SHIF AR EF A, L1921 o R
9 BB RSk R 5 R B AL U i T, FEALER AT
Oy B Sk Ay RE Sk ol A 6 40 40 3 R 2 i A
EH BN B i P IR IE , T TR

VBR8N AR . DaVinei FARILEF A
I s e i, AR A T iR 10~1565 19
3DFARMEF, HAFAMEEE S 7~AHEMN
EndoWrist WL 1% 8 & K 7 AT, HRE#E
B A 1) BN PR AR B A R R
b A B /N 7S 8] P 58 BORS A0 B A 5 ) Blad R A 2
ST RER N T EAE L &, WG FARE
Wil G4 AR T 220, B T REK 2406, (i
15 e AR X &7 18 [ AE AR S TR, MR R
TR B AT AR B9 55 B ADaVineibl#w A £7
FE— SR, A SR Rl 2 PR
TH R R R, AR Y,
S S 2l R AR AR S A R 5 R 4 R AT
i I BE B R /IN TR AE 43 25 8 i A 5 0 BsF s B DA
ARV B AR R L R ORI K A3 G TR L
e N NERAETE S i

S % 3Tk

[1]1 Z2—F, &#i8L. @R iR AR 5 R ], &
TEHNRR A, 2013, 51(4):301-303. doi:10.3760/cma.j.issn.0529—
5815.2013.04.005.

Mou YP, Jin WW. Present status and prospects of laparoscopic
pancreaticoduodenectomy[J]. Chinese Journal of Surgery, 2013,
51(4):301-303. doi:10.3760/cma.j.issn.0529-5815.2013.04.005.

[2] sk, X0, FESCIE. BLAs AT 48 1 D0 R A i RN T

BT AR Z[I]. BIBAMEL, 2016, 29(1):23-25. doi:10.3969/
j.1ssn.1003-5591.2016.01.006.
Zhang KD, Liu R, Tang WB. The preliminary study of clinical
application of robotic pancreaticoduodenectomy[J]. Journal
of Abdominal Surgery, 2016, 29(1):23-25. doi:10.3969/
j-1ssn.1003-5591.2016.01.006.

http://www.zpwz.net



e Wi, LB BB TR — 28 IER A i 18 IR

265

B3]

(4]

(3]

(6]

(7

(8]

[9]

[10

=

(1]

[12

—

[13]

Joyce D, Morris-Stiff G, Falk GA, et al. Robotic surgery of the
pancreas[J]. World J Gastroenterol, 2014, 20(40):14726-14732. doi:
10.3748/wjg.v20.i40.14726.

RE, 27, B, RE T ARBLES NSRRI i B 18 A bk
[T T E A SN RS, 2012, 12(7):577-579. doi:10.3969/
j-1ssn.1009-6604.2012.07.001.

Ji W, Li N, Li JS. Opportunities and challenges faced by robotic
surgery in China[J]. Chinese Journal of Minimally Invasive Surgery,
2012, 12(7):577-579. doi:10.3969/j.issn.1009-6604.2012.07.001.
Wente MN, Veit J A, Bassi C, et al. Postpancreatectomy hemorrhage
(PPH): an International Study Group of Pancreatic Surgery
(ISGPS) definition[J]. Surgery, 2007, 142(1):20-25. doi: 10.1016/
j-surg.2007.02.001.

Koch M, Garden O J, Padbury R, et al. Bile leakage after
hepatobiliary and pancreatic surgery: a definition and grading of
severity by the International Study Group of Liver Surgery[J].
Surgery, 2011, 149(5):680-688. doi: 10.1016/j.surg.2010.12.002.
Wente MN, Bassi C, Dervenis C, et al. Delayed gastric emptying
(DGE) after pancreatic surgery: a suggested definition by the
International Study Group of Pancreatic Surgery (ISGPS)[J].
Surgery, 2007, 142(5):761-768. doi: 10.1016/j.surg.2007.05.005.
Bassi C, Marchegiani G, Dervenis C, et al. The 2016 update of
the International Study Group (ISGPS) definition and grading of
postoperative pancreatic fistula: 11 Years After[J]. Surgery, 2017,
161(3):584-591. doi: 10.1016/j.surg.2016.11.014.

Allen PJ, Kuk D, Castillo CF, et al. Multi-institutional Validation
Study of the American Joint Commission on Cancer (8th
Edition) Changes for T and N Staging in Patients With Pancreatic
Adenocarcinoma[J]. Ann Surg, 2017, 265(1):185-191. doi: 10.1097/
SLA.0000000000001763.

VW, BER, B, . REEER G Z 2 IHE
A IR B AR G (B 8 ) SR A (0], b I ST AR R 2
7, 2017, 37(3):248-254. doi: 10.19538/j.cjps.issn.issn1005—
2208.2017.03.10.

Tang ZH, Tian XD, Wei MY, et al. Updates and interpretations
of the 8th edition of AJCC cancer staging system for biliary
tract carcinoma[J]. Chinese Journal of Practical Surgery,
2017, 37(3):248-254. doi: 10.19538/j.cjps.issn.issn1005—
2208.2017.03.10.

Amin MB, Edge S, Greene F, et al. AJCC cancer staging
manual[M]. New York, NY: Springer, 2017:1024.

Giulianotti PC, Coratti A, Angelini M, et al. Robotics in general
surgery: personal experience in a large community hospital[J]. Arch
Surg, 2003, 138(7):777-784. doi: 10.1001/archsurg.138.7.777.
X2, BEMR, BESCIE, 45 Hlas AR T R101061 255 5

© WA )T i [ & F I F 2P H

[14]

[15

[}

[16]

[17]

[18]

[19]

[20]

[21]

[22]

YII]. T ER 22 4], 2018, 38(2):130—134. doi:10.3969/
j.1ssn.1673-4254.2018.02.02.

Liu R, Zhao GD, Tang WB, et al. A single-team experience
with robotic pancreatic surgery in 1010 cases[J]. Journal of
Southern Medical University, 2018, 38(2):130-134. doi:10.3969/
j.issn.1673-4254.2018.02.02.

Lai EC, Yang GP, Tang CN. Robot-assisted laparoscopic
pancreaticoduodenectomy versus open pancreaticoduodenectomy-
-a comparative study[J]. Int J Surg, 2012, 10(9):475-479. doi:
10.1016/j.ijsu.2012.06.003.

Chalikonda S, Aguilar-Saavedra JR, Walsh RM. Laparoscopic
robotic-assisted pancreaticoduodenectomy: a case-matched
comparison with open resection[J]. Surg Endosc, 2012, 26(9):2397—
2402. doi: 10.1007/s00464-012-2207—6.

Rosemurgy A, Ross S, Bordeau T, et al. Robotic
Pancreaticoduodenectomy Is the Future: Here and Now[J]. J Am
Coll Surg, 2019, pii: S1072-7515(19)30055-9. doi: 10.1016/
jJjamcollsurg.2018.12.040. [Epub ahead of print]

Doula C, Kostakis ID, Damaskos C, et al. Comparison Between
Minimally Invasive and Open Pancreaticoduodenectomy: A
Systematic Review[J]. Surg Laparosc Endosc Percutan Tech, 2016,
26(1):6-16. doi: 10.1097/SLE.0000000000000228.

Buchs NC, Addeo P, Bianco FM, et al. Robotic versus open
pancreaticoduodenectomy: a comparative study at a single
institution[J]. World J Surg, 2011, 35(12):2739-2746. doi: 10.1007/
s00268-011-1276-3.

Wang SE, Shyr B U, Chen SC, et al. Comparison between robotic
and open pancreaticoduodenectomy with modified Blumgart
pancreaticojejunostomy: A propensity score-matched study[J].
Surgery, 2018, 164(6):1162—1167. doi: 10.1016/j.surg.2018.06.031.

Kim HS, Han Y, Kang JS, et al. Comparison of surgical
outcomes between open and robot-assisted minimally invasive
pancreaticoduodenectomy[J]. J Hepatobiliary Pancreat Sci, 2018,
25(2):142-149. doi: 10.1002/jhbp.522.

Zhou NX, Chen JZ, Liu Q, et al. Outcomes of
pancreatoduodenectomy with robotic surgery versus open
surgery[J]. Int J Med Robot, 2011, 7(2):131-137. doi: 10.1002/
rcs.380.

PREEMS, BRI, BRULHD, S5 IR SCEAh 51 i 5 Ak 5 i 7E Ik
+ 3B VIBRAR TR LA MetaZh M (0] H R AR R,
2018, 27(9):1083-1094. doi:10.7659/j.issn.1005-6947.2018.09.002.
Chen ZB, Bai JF, Chen JZ, et al. Efficacy comparison between
external drainage of pancreatic duct with a stent and non-drainage
after pancreaticoduodenectomy:a Meta-analysis[J].Chinese

Journal of General Surgery, 2018, 27(9):1083-1094. doi:10.7659/

http://www.zpwz.net



266

H28 %

j-1ssn.1005-6947.2018.09.002.

[23] KA, RhMEK, J%2, 45, -+ 48 Im 3L kI 06 R 247 M 80 il 4

[24

[25

[26

[27

[28

]

]

]

]

[t

). T E S AN R, 2018, 27(4):468-473. doi:10.3978/
j-1ssn.1005-6947.2018.04.012.

Xia H, Lu YB, Zhou J, et al. Clinical analysis of cancer of
the duodenal papilla:a report of 80 cases[J]. Chinese Journal
of General Surgery, 2018, 27(4):468-473. doi:10.3978/
j.1ssn.1005-6947.2018.04.012.

Boone BA, Zenati M, Hogg ME, et al. Assessment of quality
outcomes for robotic pancreaticoduodenectomy: identification of
the learning curve[J]. JAMA Surg, 2015, 150(5):416-422. doi:
10.1001/jamasurg.2015.17.

Marino M, Gulotta G, Komorowski AL. Robotic
Pancreaticoduodenectomy: Technical Considerations[J]. Indian J
Surg, 2018, 80(2):118-122. doi: 10.1007/s12262-017-1628-9.
Baker EH, Ross SW, Seshadri R, et al. Robotic
pancreaticoduodenectomy: comparison of complications and cost to
the open approach[J]. Int J Med Robot, 2016, 12(3):554-560. doi:
10.1002/rcs.1688.

Marino MV, Shabat G, Potapov O, et al. Robotic pancreatic
surgery: old concerns, new perspectives[J]. Acta Chir Belg, 2019,
119(1):16-23. doi: 10.1080/00015458.2018.1444550.

skEAE, PR AR T AR M DI BR R DI B B B 1k O A
HLES NTFAR RG], HARIEIME A, 2015, 14(11):980-982
doi:10.3760/cma.j.issn.1673-9752.2015.11.020.

[29

[30

—

—

Zhang YH, Hong DF. Minimally invasive
pancreaticoduodenectomy: from laparoscopic surgery to
Da Vinci robotic surgical system[J]. Chinese Journal of
Digestive Surgery, 2015, 14(11):980-982. doi:10.3760/cma.
j.1ssn.1673-9752.2015.11.020.

BUIME, JH 12, W3eE:, 55, 3D B+ 38 A VI bR 7E 4 i
JE LR TP A 1 A BA 22 56 0] b R AR AR, 2017,
26(9):1127-1132. doi:10.3978/j.issn.1005-6947.2017.09.008.

Duan XH, Zhou LX, Tian BZ, et al. Three-dimensional laparoscopic
pancreaticoduodenectomy for periampullary carcinoma: a single
surgical team's experience[J]. Chinese Journal of General Surgery,
2017, 26(9):1127-1132. doi:10.3978/j.issn.1005-6947.2017.09.008.
Kornaropoulos M, Moris D, Beal EW, et al. Total robotic
pancreaticoduodenectomy: a systematic review of the literature[J].

Surg Endosc, 2017, 31(11):4382-4392. doi: 10.1007/s00464-017—
5523-z.

(AL RF)

AXSI AR W, K%, BH, S PLEE AR R R 4
JADIBRA . Bttt [J]. R MR, 2019, 28(3):260-266.
doi:10.7659/j.issn.1005-6947.2019.03.002

Cite this article as: Hu H, Yu X, Hu G, et al. Performance

experiences in robotic-assisted pancreaticoduodenectomy: a report
of 18 cases[J]. Chin J Gen Surg, 2019, 28(3):260-266. doi:10.7659/
j.issn.1005-6947.2019.03.002

PR gt 28 DAL

(COEERRE |
ESER YAV INZ]

© WA )T i [ & F I F 2P H

R
N

iERIE ( PEEBEIMIRE

Wl e -
Crp B 3 AR 2R A5
SEFIRIHORAEZ 2, A BEREN T R BEH SR 2 iR A A

RYCUIER i et 13 I e QL M ESE ST B AR /R

) EARIETES

ChEE AR R ) BT ARMAEIER B2 8h (55 : ZGPTWKZZ) , FATH
A AR B R O E SR AR PR 5 S0 . TARGE R 1E shal A, UK IR A Ah iR
HEFE R SRS . [FY

B =
=

) AT WA R, X FATH T
) S AR S B T 8 R T AT R B FLIR U AT

) A E TGRS A

P 3 S A g R

http://www.zpwz.net



