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Application and progress of robotic hepatobiliary and
pancreatic surgery
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Abstract Robotic surgery has become a representative of minimally invasive surgery and developed rapidly since its
emergence in the 21st century. For hepatobiliary and pancreatic surgery, the development of minimally invasive surgery is
relatively slow due to its difficulty to perform, which often involves complex anatomy, reconstruction of digestive tract and fine
vascular anastomosis. However, robotic surgical system breaks this situation. How to expand the indications of robotic surgery
and develop robotic technology in surgery is an important direction for the future development of surgery. In this paper, the
application status and future development of robotic hepatobiliary and pancreatic surgery were discussed.

Key words Hepatectomy; Pancreatic surgery; Biliary surgery; Robot-assisted surgery; Minimally invasive surgery

WimBHI: 2021-06-10 FRABHI: 2022-01-17

Received Date: 2021-06-10 Accepted Date: 2022-01-17

HLWAB: LEXEARSE ‘XAZE" HHETIRXMRES( YG20190NB26 ); 8B T RFE TR X AIFE /LI E ( 1020308402 )
Foundation Item: Interdisciplinary Program of Shanghai Jiao Tong University(YG2019QNB26); Program of Medical-Engineering
Interdisciplinary Innovation Center of University of Shanghai for Science and Technology(1020308402)

BfIEE: &%, Email: chhpeng@188.com

Corresponding Author: PENG Chenghong, Email: chhpeng@188.com

| AN &A%, T, SER, T VNS AFAEABRIMIPORESHE U] VB8 AMISERE (), 2023, 4(1):

12-17.

Citation: QIAN J F, QIN K, JIN J B, et al. Application and progress of robotic hepatobiliary and pancreatic surgery [J]. Chinese
Journal of Robotic Surgery, 2023, 4(1): 12-17.



RBES . MBAFREIRIN b6 5 R 53t &

e R = 4Ed, AT AR (Minimally
Invasive Surgery, MIS) Hi T BEVS 52 A J5 50
WD T ARG A B TR TP R
R MAAMRE & R e, midlas A FAR
T T JS 7 B AR BT R B BT, I
PRIV ) iz (5B 5 580236 [ Intuitive Surgical
AR RIS F AT R RS, FHEMA
B I =4S ARRE, 7 A B BRI ALAMEE, AT
HIEARE A SRR A AR GIZ, R TR
23 [B] (AS AR AE S UL 3, ol 1 IS T R 1Y
BB, DR R 2 Hh R 45 Ah BRI . IR
JBEFARAE W MR A 1 F AR A0 K2R
FRRI SRS, T RS 0 1k SRS AW 6, X
SEELON T AR BT SR AEZ I — B B AN, 10
PLEs NTFAR RGBT T iX— Ry, L8l 1
JHRREG BT AR RER . ARZRREXIHLE A TR
TEJFNE AR} o 14 0 FH 5 2 F A T s

1 2R ANFARERFRESNEL P R

Giulianotti P C 25 A" F 2003 44 1 &
PLas NAHBDIFVIBR AR, B HOC T HLEs AJHFDIBR
AR SCHRAR B Z Wi 22 . 2018 AF [ BRAL# AT
DBk /N R AT T 56— K T Bl A DIBR
AR A PR P, 32 TR 38 I Ut DA
149 45 il 28 MR A A 1) 1 BLA NI I B
TR IIBRA . Mlas AR OIBRA . HLas A
KA T - 2R 1 e Bk 5 4L 10 2 B B P T BR A
('Associating Liver Partition and Portal Vein Ligation
for Staged Hepatectomy, ALPPS) 45, F i #3%
PRI o 5 A, R TT SRS, 15
il B R R, AR R A WA (A
LSRR TR TR S, Hlds AEARTE
JFHE Couinaud T . IV a, VI, VIB:ZE(F)5 B
gy R 4 g Bk rh i A AR SR

H i KT B T L AR DI B
AR SHRNE, HHEBALG T T AR
P TR LT i 5 B s g A, FLAHOG
B 2 Rl | FEAR R I BRI ST
— T Meta 43 BT HLAE T AL RS Ge T 18 Ik )
BRA B LE R Y, 25 R AL EEAR
M2 R R B2 RSP
ARJGIFRAE A % 0 R (15.5% Vs 22.2%,
P=0.006) . 5HAWBFIELERAML, XF AR
BRFNH KA B BB, ALEs N F AR
NEHE, Melstrom L G % A Pttt 17 —Fh “ 1]
FES” AErE S, R0 B LAE s 1
W TSR O ARG, RFIRE &
BZYICE MRS, PR ORI, AR
FHMCHL S SEBL T 90% HIHLAF AR, 66%
(1) FE A RBAEAEAN S 3d AR IRI Py HE B (A3 3 4]
HIFTIBRA ), e E2A 14 B BRETETF AR LK B
TENIRE 22255, CHEN P D 25 A" o Ji- 4 i g
RGP T I D B oA, BEZHANA 81 4]
B, R ERIEANTFARAIEF R aEE
F R, VIBR, I HEAARIA IR 0, Pid 8
B PRZE R L2 e T B M 22
FERETIATE] AL AL R 2 1) T A A5
34F; 72.2% Vs 58.0%, P=0.062) N A=A (4
34E: 92.6% Vs 93.7%, P=0.431) AL, {BHLEE
NAA B TOIR A A ERTMBIF AR
Bk, MR RIEE 25BN Meta 4387, &L
A SR AL NI D10 B AR 55 4% G0 I s 8 T AR AE
LS R (Rt . FARBIA], LR )
FHZERAKR, MEEFARERRE, Pl
NFAR M s R R R ", M, AR
KR A 2 P EENLA N T ARAE i I 55 11 4
i, BESEZRMTFARhZE SRS, DK
JFUIRR ( = A8 £ 3% 22 Couinaud B 1 JIF1IE )
%) S B R S, R TR

13



¢ 221k - Review ¢

B

e T AR [A] i g T IR, BRI
R AR, THLAS AT AL 42 6 1
AR T VT 53 A4 3 P P45 DASEE (o, HC AT 30645 5
FHETFARFRER T ARE R, HAEBE R R P
s I g — R [ JB PR AF 5 S s, 5 MR A
o, Blas AF AR LIUIBR AR SR, IR
FHIRIEE 2 AP 1 Ry VI 2% P — T T BT A
VIBRA 5 > i o i s, Ml AR Hmw
i T R — 2 I (9 5 B T SR F s B
i R RE O IR, o w4 T AL a8 A i 27
B A 127 T il 2 I s i s 1 KSR Y Y
LA N TFA AT D22 BB i 4 A SR 3t
TE MR FAT, HLAS AT IE T A % i
ik FEROE B H A AP R PG ELAE AN AR
AR PR A ol ik = PR 225, i HL 2 Be 2 AL
Pl E . SR, BEE MLas A TR BHE) 2
FALAR N FRE I [ = BT las A b,
FO R A 55 R B TR

2 Hlas NFARERBRSMEPREINH

R P T A T A M B e R R BT
X T IRAR A AL B Rk, HA T IR
SRR AE 0, AR B AR 5 R ME, DRI ) e i
TR K R A X 20, mblds AT AR H
PR 13X —J&1fif o 2003 4F Giulianotti P C 2 A
B T 1 BIHLES A BB UIER A (Robot-
assisted Distal Pancreatectomy, RDP) , Ff J5 5%
THLEF N IR TR BBk 2, 450
{18 Tk i 170 I A AL 4 g o7 B %) A ] ] SR 03y
Jik -+ =48 W Y1 B R ( Pancraticoduodenectomy,
PD) FIBRAKREYIBRA, ¥ymld i Hlas N2,
H IR BRI T AREE R 51 T AR W] i
GiibegeR U B b, HLEE AR AN L
R RIATHEC AR BN TVZ AT, JF R B
FAXTPEH . PD L4565 2% VI B3 RO A i e e

14

AL TR R GE R ML e R T 7 1
VI [ Bsf Al 3ok 3 T3 i )y, DA T 2 v R A2 1 3
W B NS ORS00 B, SRR AR il , X
IR AL g AR T AR (2 > i T s B 7 R
[ 5 2 —. Boone B A % A M 7E 2015 4F K&
T —TEsh R B, HLEE A A8 VIR
A (Robot-assisted PD, RPD ) 2% >J Hii £k 45 55
i 80 AN 140 f51] ", A HULFEE 2258 Y 450 B
RPD FARJG & T2 ik, ARai R s,
100 1 250 2 HH5 58, 7E 100 4] J5 ez 4 5]
WREAR, WAE 250 i) f5 T A ] FA b 2% i i
W KRR o ] VC G 43 Hr, i W 3 i
3 WZRSE RPD FARMBERE T IFEFA M,
TE— S Ly, BT IS IR YT AR AR 2 3T
AR B G PE Jd ( B e vk . AR, 22 00 [l i
PR R, RDP FARMACR AT DL S 5t R
A, TR R AR S B R T, PR T
AT R R A B & 25, HRDP F
AR LA 35 v AL A DR P R Y, g 2 i
(% Kimura JEARIE, X AT RESHLAF A2 THY & L
IR et e N N e 1 2 S
T B DI BR A Hh T AT OR B A R A DR
VRN R AR, AT EEAS R, JLHIEAER
e TR ST & 3 B A eI R I NES
GAE T AR PRI, L as AR AR
( Robotic Pancreatic Enucleation, RPE) | #HL&EA
i Fp Be BB AR ( Robotic Middle Pancreatectomy,
RMP) . {7+ 45k UIBR AR ( Duodenum-
preserving Pancreatic Head Resection, DPPHR )
o X T REECAH P EYIBRIRIEMN £, RMP
E A BN E T AR R, ARH A
KRR T — IR ie 5 w5 R RMP WF5, A5
T 110 5 RMP TR, KA BE T 45 2R 75 RMP
AT REA 4, L 1.8% BH M THik
BEPRE, H5TFREAIARL, A i AR 5



RBES . MBAFREIRIN b6 5 R 53t &

$% ( Postoperative Pancreatic Fistula, POPF ) J
A, TR AN BE R F 46 8, TESE T HLEE A
HBh AR T BEF AR ORI F I EFAR . Xt
I A RS /N LA 5 R AIE 1) B A R A8 P e
JCHIR S R, o n] AT AR e g
BIRAENL & N T AR TR BE A JC 1% 42 fd il fe
S, ARUA] A B B AR R, R e
S 1) BRI L, DT 22 A DI B3R g
e KRR BN ARBIRAIY) D, Jf B 2 i
TR BRI S 5

R RAILA A AR T A 1 £ P L i
B 3E I ) 2 R i ik, H T iR e
B RGBSR R AL g N TR B . B
DALY TR M AT RAR R I, NCCON F5 5
T 2016 A fE4 LGN A SE S T IR R S i i
O J BRI 1) — IR YT AR, U BB R
HEFT BT DA 7 AT AR A5 B8 2 1 F RS, T
XoF 2 bR BB B AT LA N T AR A AR 2 VIR
i e I35 20 I R T A [R] (9 MR R AT A7 7 BE
i), 2020 4 PC 2% 68 K K Ry — e Il vk 7Y
FeA T B LT R B RPD FAR S 1E5 1 PD
FARB L AVERIE 45 R, 455 878 RPD F
AR 5 TR, R ) s, DA
SRR AIOE NI s I RN BB
AR, (23.6 ~H Vs 27.5 40 H,
P=0.879) , RUIBEMETERH BT IR, Pt A
FARIIR R 4 W4T, ALK B IFE T
ARAF YRR ™, B, HABFR bk %R
THLE N BT R R TS i e IR R R A T DT B
AT A @A BIRE, EEN Tk -
FME L #EPK (PV-SMV) 212, WESE THLE AT
RAZGAEME VG P HSOZE T AR
L R N SN N - ¢ 1) el [ R A 2N ) 75
TR OIBRTR, AR TR AR,
HORETS U MR 27 48 SR ATy B D E R . E G

KRR BT AL A — LE R A R 7
b, Ha D REEARHLAL, BT ALaE AT
ARAE SRR 343 B 1]

3 W AFAREEEIN RN A

I s i Ay J) LB ) B3 AR 2 A 0 L AR ke
i BB R, B JS 1997 4F Himpens J 25 A
SERL TS 1 IR 25 A B AR G B IR 2 D) B R
( Robotic Cholecystectomy, RC) , % 41 % i
BINRESMEIEA T BRI BL . B8R RC FARUTE
—serhu gt R, BREE T AR IR, £
Kb R RC B I 8 T AR A ALY 22
SYERFARYR, ARFARE AN EK, T
A BAAE X &, T EALEE TR TE N R
SEARNABEAR, TCTF AR 2 R4 FLME LA 1o
FUHT, M8 5 il B IR B BR AR AT 20697 R A
BPIe B b, B R, T8k
HAHE 5 | Mirizzi 254 1E 85 2 TR 19 I 58 59
M, PlEs ANFARBEA —E i >, niek,
— e e B, X IR R S A ™ 5 5 A R
BEIEPENRE RS, PLEs AT AR B R R e £%,
DA FAR I X 2B IEAT Roux-en-Y 4525
WaWnG, mALES N T AR A TR RS i)
A7 R T PP, 2018 4F, Giulianotti P C
FNPRETHOEFI/ATARRGAEER
PERRIE 03 N RGE , IRl 14 )
B, S FARE AR BER ] 535104 280.6min
M 84d, FARPEEN O, A 2 HlEEFERK IR
VA fA) BT ARG B A i IR RORE, HYE T &
B 2R R NE 5 A AR 2 T Aok, S5 RARRPLAR
Nl B AR 45343 46 40 1) TF- AR RO A LIS 5 T ik
FARMM, HAAET /N RE PRI Xt
T A RAEIBE S, HLAE T AR I 2 7 AL
R F S, iR RIS M, F
AROLER N BIPEFAAE T 0T LoE B VIBR A S R

15



- Review ¢

I LT LIS 230 3t R 2 i 1] 1 SR 55 2 A
KL M YIBRBE M1 2L P

JH T TR S 0 AL A N TF AR S R (BT
ok, HRECNIE, SCFFT TR i S ) F R
AT s, 5 44 F AR SR AE R BRI H & R 1
FEHEE, WSS 2R T 3h ik
RT3 ¢ Y RRPRINYSE IS 3] TS Ay TRk i
T+ A8 By oy i s S8R Ak, BIRGE ke
g5, WM. VAR TG DIBR— Mt IR A7 IR A

21T

WG, YRR T 2. A TR R i B
GRARMYIER, IR TR A 1] KR AT 3
Bk V1B B9, LIU J 28 ARIE T 2R B RN

Blas NGH BT TR AR IR PR DI BR AR, IR A
48 Bl , SEMIFEAML, WA FARE
[ (294.5min Vs 265.0min, P=0.965) FI4k Ifi &
(200ml Vs 125ml, P=0.527) JCH i 2% & &1,
AR, PLER AT IR VTR AR 2
AIATHY, H 5 FRE AT AR S
HHEEXRR, Hul, FARULFIFRE, X
TR kU, Hlds N T ARZE S A I1E
R FFIE T AR A Ty AT — g I 8] A R 2R AN
KA R IABETI SR

4 RERMRZ

PLEF N TFARIEAL G 55 F AR i Ltk oK
KA T B0 AR TR A B R, e 4>
PERIFARYCRCAF RN 2 AT, HAER 41007
Ak 16 AR I A5 A P s R . IR
JR T ARAEAE P S S A 0 i T RIS A A 454, T
PLAS N B F AR X ey 1 A L. (A H AT
AL EE N TR R G0 A RE 58 2 B AT IE A s
BFAR, REFRNRFa Xi RECKTIA
D5 Y14 FA A AR 40 1) R Sk FL I Rk, (HLE B 5
P KA AE— B FERE B Z B, Hlgs ATE K
R0 S 2 B R B )y T AAAE IR ME, FLkk = Ty

16

B, o sk 2w R R ML AR N R G 2T
FHyJr A H bR, HATE AL AT AR R
WFFEIE AL T3, AR B Al i Hf 2 T L2 A
FEMCHLE AN T RIS, SR EZEE. B
EEEEORMH 250, mRLas AT AREAT
BRFETTRE, FRATE B AR, Plas N TARA
)RR AR5

SZ

[1]  Giulianotti P C, 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.

[2]  Liu R, Wakabayashi G, Kim H, et al. International
consensus statement on robotic hepatectomy surgery
in 2018[J]. World J Gastroenterol, 2019, 25(12):
1432-1444.

[3] Nota C L, Woo Y, Raoof M, et al. Robotic versus open
minor liver resections of the posterosuperior segments:
a multinational, propensity score-matched study[J]. Ann
Surg Oncology, 2019, 26(2): 583-590.

[4]  Machairas N, Papaconstantinou D, Tsilimigras D 1, et al.
Comparison between robotic and open liver resection:
a systematic review and meta-analysis of short-term
outcomes[]J]. Updates Surg, 2019, 71(1): 39-48.

[S]  Melstrom L G, Warner S G, Woo Y, et al. Selecting
incision-dominant cases for robotic liver resection:
towards outpatient hepatectomy with rapid recovery[J].
Hepatobiliary Surg Nutr, 2018, 7(2): 77-84.

[6] CHENPD,WUCY, HU R H, et al. Robotic versus open
hepatectomy for hepatocellular carcinoma: a matched
comparison[J]. Ann Surg Oncol, 2017, 24(4): 1021-1028.

[7]  Berber E, Akyildiz H Y, Aucejo F, et al. Robotic versus
laparoscopic resection of liver tumours|J]. HPB(Oxford),
2010, 12(8): 583-586.

[8]  Ziogas I A, Giannis D, Esagian S M, et al. Laparoscopic
versus robotic major hepatectomy: a systematic review
and meta-analysis[J]. Surg Endosc, 2021, 35(2):
524-535.



RO

HLE AT AT A2k S AL P 0 5 R 5 i

[10]

[11]

[12]

[13]

[15]

[16]

Han J H, Lee J H, Hwang D W, et al. Robot resection of
a choledochal cyst with Roux-en-y hepaticojejunostomy
in adults: initial experiences with 22 cases and a
comparison with laparoscopic approaches[J]. Ann
hepatobiliary Pancreat Surgery, 2018, 22(4): 359-366.
Efanov M, Alikhanov R, Tsvirkun V, et al. Comparative
analysis of learning curve in complex robot-assisted
and laparoscopic liver resection[]J]. HPB(Oxford), 2017,
19(9): 818-824.

Zureikat A H, Moser A J, Boone B A, et al. 250 robotic
pancreatic resections: safety and feasibility[J]. Ann
Surg, 2013, 258(4): 554-562.

Xourafas D, Ashley S W, Clancy T E. Comparison of
perioperative outcomes between open, laparoscopic,
and robotic distal pancreatectomy: an analysis of 1815
patients from the ACS-NSQIP procedure-targeted
pancreatectomy database[J]. J Gastrointest Surg, 2017,
21(9): 1442-1452.

Boone B A, Zenati M, Hogg M E, et al. Assessment of
quality outcomes for robotic pancreaticoduodenectomy:
identification of the learning curve[J]. JAMA Surg,
2015, 150(5): 416-422.

SHI'Y, WANG W, QIU W, et al. Learning curve from
450 cases of robot-assisted pancreaticoduocectomy in a
high-volume pancreatic center: optimization of operative
procedure and a retrospective study[J]. Ann Surg, 2019.
DOI: 10.1097/SLA.0000000000003664.

SHI'Y, JIN J, QIU W, et al. Short-term outcomes after
robot-assisted vs open pancreaticoduodenectomy
after the learning curve[J]. JAMA Surg, 2020, 155(5):
389-394.

Liu R, Wakabayashi G, Palanivelu C, et al. International

[17]

[18]

[19]

(21]

[22]

(23]

[24]

[25]

consensus statement on robotic pancreatic surgery|J].
Hepatobiliary Surg Nutr, 2019, 8(4): 345-360.

SHI'Y S, JIN J B, HUO Z, et al. An 8—year single-center
study: 170 cases of middle pancreatectomy, including
110 cases of robot-assisted middle pancreatectomy|J].
Surgery, 2020, 167(2): 436-441.

Nassour I, Tohme S, Hoehn R, et al. Safety and
oncologic efficacy of robotic compared to open
pancreaticoduodenectomy after neoadjuvant
chemotherapy for pancreatic cancer[J]. Surg Endosc,
2021, 35(5): 2248-2254.

Kauffmann E F, Napoli N, Menonna F, et al. Robotic
pancreatoduodenectomy with vascular resection[J].
Langenbecks Arch Surg, 2016, 401(8): 1111-1122.
Himpens J, Leman G, Cadiere G B. Telesurgical
laparoscopic cholecystectomy[J]. Surg Endosc, 1998,
12(8): 1091.

Magge D, Steve J, Novak S, et al. Performing the
difficult cholecystectomy using combined endoscopic
and robotic techniques: how I do it[J]. J Gastrointest
Surg, 2017, 21(3): 583-589.

Giulianotti P C, Quadri P, Durgam S, et al.
Reconstruction/repair of latrogenic biliary injuries: is
the robot offering a new option? Short clinical report[J].
Annals of Surgery, 2018, 267(1): €7-€9.

Chang K, Gokcal F, Kudsi O Y. Robotic biliary
surgery[J]. Surg Clin North Am, 2020, 100(2): 283-302.
XU, EAANE, B, 55 I, VR TR
JERIE T BUIR (] ob [ 3 8 SR E | 2020,
23(2): 164-168.

LI J, TAN X, ZHANG X, et al. Robotic radical surgery
for hilar cholangiocarcinoma: a single-centre case

series|J]. Int ] Med Robot, 2020, 16(2): e2076.

OOBOOBOOBOOEOOEOOOOOHOOOOOOOB OO OO OO OSOO GO G OO OGO OO OO SO SOOG OGO OO OO OOOOOO

IR A I A=

3R 3 1T )S

R I 5

17



