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A single-team experience with robotic pancreatic surgery in 1010 cases

LIU Rong, ZHAO Guodong, TANG Wenbo, ZHANG Kedi, ZHAO Zhiming, GAO Yuanxing, HU Minggen, LI Chenggang,

Xianglong, ZHANG Xuan

TAN

Second Department of Hepatobiliary Surgery, General Hospital of PLA, Beijing 100853, China
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Abstract: Objective To assess the safety and advantages of robotic pancreatic surgery (RPS) based on the single-team
experience with 1010 cases. Methods The clinical data of 1010 cases of RPS performed by a single team from November, 2011
to September, 2017 in our hospital were collected prospectively and analyzed. In most of cases the surgeries were performed
using the third-generation da Vinci robotic surgical system. Results The 1010 cases receiving RPS included 417 cases of robotic
pancreatoduodenectomy (RPD), 428 cases of robotic distal pancreatectomy, 60 cases of robotic central pancreatectomy, 53 cases
of robotic pancreatic tumor enucleation, 3 cases of Appleby procedure, and 49 cases of other operations (including 4 cases of
innovative robotic retroperitoneal laparoscopic surgery, 4 cases of robotic pancreatic tumor enucleation combined with main
pancreatic duct bridging repair, 1 case of single incision robotic pancreatic tumor enucleation, and 2 cases of robotic central
pancreatectomy combined with end-to-end anastomosis reconstruction). The median operative time was 210 min (30-720 min)
with a median intraoperative blood loss of 80 mL (10-2000 mL), a conversion rate of 4.06% (41/1010), a blood transfusion rate of
6.7% (68/1010), a mean post-operative stay of 10.87 + 6.70 days, a complication rate (beyond grade III according to
Clavien-Dindo scoring system) of 8.0% (81/1010), and a pancreatic fistula rate (beyond) grade B of 9.21% (93/1010). The
mortality rate of the patients was 0.69% (7/1010) in 30 days and 1.31% (12//934) in 90 days. The application of RPS in total
pancreatectomy increased steadily from the rate of 10.44% in 2012 to 72.06% in 2017. Conclusion This represents to our
knowledge the world largest series of robotic pancreatic resections. RPS is expected to gradually replace open procedure and
laparoscopic procedure to become the primary choice of approach for pancreatectomy. After the learning curve, RPS procedure
including distal pancreatectomy, robotic Appleby procedure and other operations can be safely performed, and the
experiences from other centers can be beneficial to reduce severe complications in the early stage of learning.

Keywords: robotic surgery; minimally invasive surgery; pancreas; distal pancreatectomy; pancreaticoduodenectomy

21 {2 RIS TR LD , o AR I B AN BILAR A

o M AT A B AR Ay v ) T AR B AR 3
HTARAIAARESERL 0 HLER AT AR RGBT 7>

B T ARG RS B TR AR, 259

SOIRME I BT ARG, B AR AR E AR | A ghid
JEFHIERE 74> A ETE R 3D s e ORI
HR T DRI FARMEFFICRA 0, XLLALHEFHLARA
FESRVERTAN 25 [P/ )N A 2N S A R+
AFEE N ik, R ARSE B R AR, Bl a5
AR T E VIR 45 ML N TR IEEZ
MR ARSI MR F TP AT

FRIRAE TR, JA FEIME A A A, SR LAY, "R



Gy R R, AR TP A RS ] S i R SR AT A
AL I I B R HA N TEEA I (B8
B2 > I AR = AR KU 1 29 T AL AR T
AR (RPS)HHES i , 2% Zureikat #2119 80 FIHLE A
[ A8 A DIBRAR (RPD) * 11 40 ML Nz v AR V1)
BRAR (RDP) " )2 3] bRt , 46 K Z BT 1T e
U, Rad 2z 2 ik I RSB A e R I R A —
FERIFET R, 2013410 H IEZ5ERB2A U0 Zureikat !
7E{Annals of Surgery) & #1250 1] RPS Ji5 41l 2H
I, WFFE 45 B A UESE RPS 22 4P Fnal £k B il
SRS R P S AR B, IR AREdE 2ok A 2
2P B, AL AT AR I . 224
P B F AR BA 1010 B FA 2124 1k 4k
B KSR RPS IR I HTE , A3 [ 7 45 T RPS FF
JIENL, BasZ R, AR M v 1T
PR R AR

1 #ERFNAE

S BIEE 101041, Y22 B T LN RIS S
EEBEXRIZRFARBIBN, HHARE 1 RFZIF 1A F5k
it 1~2 N RITERRTRE AR | [mEE S 45 53T
FiAT A AR B AR E . L 20114E 11~
201542 H R 2 A ZF G plas AR R g S /Y
FOIANTARHNE L 2015422 H~2017 429 H ] FEERH
H3RATFALES AT AR RS Si-HD 25 (MM L ),
S RIS ASE R SRR T L FARHRE . R
IF K AES il Clavien-Dindo 7325, N5 kS %
20164 [EPRBREEF I/ NS WbrifE /39> [ RPS
BRI PIAESE R, UG REDFRT A BE5 T

Bt M8 SPSS 20.0 5k (4, IEA /M-
BRI B EZE AR IEZS A R PORER FH 4L
GERDZFon , THEERER L (A 2 H) T

2 H#R
2.1 FARZR

1010 1 FAH SiBVSHLER A TEHK 894 1], S BS54
PEASERL 1164, 3E5¢ i RPD 417 {5 . RDP428 7], 1B
JERRRVIBRA 60 151 L B Mg sl 55 AR 53 ] . Appleby AR 3
] AT 49 ], 2 i AR QUHT RN LS NS R
5% (RRP)4 5], g sl FR IR 5 - A 40 18 &2 (R-mpd-
BR)4 1] ERFLAILAS AR e geg s B3 AR 14510 v B i i
VIBRBCA iAW) B R (R end-to-end PAR)2 ],
2.2 — Rl R P T

A% 53.99+14.04 %7 (13~87 %), /4 - 486/524,
BMI 22.7+4.7(14.5~40.2) , B FEFRFA S 11.5%
(116/1010) . AJFHEEEE R EMPE 516 41, K 494
], e R S A 321 ) A T R Bl T 4

Wi K v I J) LR 195 451, P e N 43 i e 102 4511 (G2
PhE2545],G2 LI 7761 , e A e 60 5], R
PR 102461 (R A 924, Tk 10451)) , SEMAER L SRR
9L, FAE NIRRT IR 28 5], HoAt 111 451

23 FREAM(K])

420 30 dAE T 0.69% (7/1010) , 90 d 4ET- K
1.31%(12/916) ;RPD 4 30 dFET-%0.96%(4/417),90 d
FET-% 1.61%(6/373) ; RDP 41 30 d JET-% 0.23%(1/
428),90 dFET-%:0.5%(2/398), 44 Clavien-Dindo I
LA b IR & 2% 8.0%(81/1010) ,RPD 4 13.2%
(55/417) ,RDPZH 5.8%(25/373) . LA A= 44.16%
(446/1010) , Horbr A= 4k (BL) 34.95%(353/1010, (5 i
PEMY79.15%) , B JHERE9.21%(93/1010, 4 sy
20.85% ) ; RPD 41 Ji # & 4= % 50.36% (210/417) ,
BL41.01%(171/417, di 2 81.43% ) , B9 L sk
9.35%(39/417, {5 HHEH0 18.57% ) ; RDP £H 35 43.22%
(185/428), H:AF BL35.51%(152/428, (5 [EERY 82.16% ),
Bt L) e 7.71%(33/428,, 5 IHEE) 17.84%)

At AR H IR 80 mL(10~2000 mL) , Hor
RPD ZH oz 3 Jfit 2 100 mL(20~2000 mL) ,RDP 41 77
I FE 50 mL (20~1800 mL) 5 5 1 % Il 2% 6.7% (68/
1010) ,RPD 4 8.6%(36/417) ,RDP 4 4.2%(18/428) ;
S IR TAR2.67%(27/1010) RPD43.84%(16/417) ,
RDP 1.64%(7/428),

2.4 FRTATEA R ARG (K 2)

SR 42l Hp A TF AR B[R] 210 min(30~720 min) ,
RPD £ Fp 57 F-AR ] 300 min(120~720 min) ,RDP £H
o 37 T AR W) 6] 170 min (30~340 min) ; 4> 2H rh #4 %
4.06% (41/1010) , RPD #H 4.56% (19/417) , RDP2.8%
(12/428);

S HGMERR D2 BT R1%3.46%(17/492)
RPD 4H 3.44%(11/320) ,RDP 2H 2.09%(5/139) ; & 4H h
AGVER TP AR S5 488 14.148.3(4~31) ,RPD A
14.9+6.7(4~31) ,RDP#H 11.6+9.6(6~28) .,

2.5 F| KA RIBA SEBA T T K55 2R
Farb sl (B 1)

RPS FARTERE AT A7 LA, 2017 4F (1~
9 H)ESE K 441 4], F-A Hu il i 2012 45 10.44% T 2
2017 4 72.06% , B 8 T 25.82% F1IE 455 2.12%
(20174F),

3 it

RSN N G T S S e
BRI TR RIS ST D 5 0
e TN SIMAITE ML B PR A2
VRIS LR IR TR B o
[E B BT PERHE T | SR AR AL R 28 R



R 1 XRENEARRF AL EEHEKIER

Tab.1 Metrics of safety of robotic pancreatic surgeries in Liu Rong's surgical team

Variable

Entire cohort (n=1010)

Whipple (n=417) Distal (n=428)

Mortality, n (%)

30d 7 (0.69%) 4 (0.96%) 1 (0.23%)
90d 12 (1.31%) 6 (1.61%) 2 (0.5%)
Clavien-Dindo grade III-V*, n (%) 81 (8.0%) 55 (13.2%) 25 (5.8%)

Pancreatic fistula’, n (%)

BL 238 (23.56%)
B,C 93 (9.21%)

Blood loss, median, mL (range)
Transfusion, n (%)

Reoperation, n (%)

353 (24.95%)

80(10-2000)
68 (6.7%)
27 (2.67%)

210 (50.36%) 185 (43.22%)

171 (41.01%) 152 (82.16%)
39 (9.35%)

100(20-2000)

33(7.71%)
50(20-1800)
36 (8.6%) 18 (4.2%)

16 (3.84%) 7 (1.64%)

‘Reference to the Clavien-Dindo classification"". "Reference to the International Study Group on Pancreatic

Fistula (ISGPF) criteria".
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Tab.2 Metrics of feasibility and oncologicl outcomes following robotic pancreatic surgeries in Liu Rong's surgical team

Variable

Entire cohort (n=1010)

Whipple (n=417) Distal (n=428)

Feasibility
Operative time, min, median, N (range)

Conversion, N (%)

Entire cohort (n=492)

Oncological outcomes
Microscopically positive (R1) margins, N (R1%)

Harvested lymph node, mean+SD (range)

210 (30-720)
41 (4.96%)

17 (3.46%)
14.148.3 (4-31)

300 (120-720) 170(30-340)

19 (4.56%) 12 (2.8%)
Whipple (7=320) Distal (n=139)
11(3.44%) 5 (2.09%)

14.9+6.7 (4-31) 11.649.6 (6-28)

700] =pen

| mLaparoscopic
600 =Robotic

400

300/
200/
100

2017 Jan-

2012
Sept

2016

Open 60 | 144 25 | 158
] Laparoscqp\’c 22 36 59 13
 Robotic 4 21 344 441

Bl 1 2011-2017 8 X5 F AR BIBAFFAE RE AR A4 28 A
FRBRF AR SERIE SR

Fig.1 Utilization of the three available operative
technologies (open, laparoscopic and robotic) in Liu
Rong's Surgical team from 2011-2017.
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