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[ Abstract ] Background and purpose: Pancreatic neuroendocrine tumor (pNET) is a rare tumor. At present, there is still a lack
of large-scale clinical research data to summarize the clinical effect of minimally invasive technology in the treatment of pNET.
This study analyzed the clinical data of pNET patients undergoing surgical treatment, in order to provide reference for the surgical
treatment of pNET. Methods: The clinical data of 118 patients with well-differentiated pNET undergoing minimally invasive surgery
admitted by the Department of Pancreatic Surgery, Fudan University Shanghai Cancer Center from September 2018 to July 2022
were retrospectively analyzed. The patients were divided into robot group (n=17) and laparoscopic group (n=101) according to the
minimally invasive operation mode. According to the surgical resection mode, they were divided into regular resection group (n=86)
and local resection group (n=32). The clinical data of operation and postoperation were collected and analyzed. Results: Of the 118
patients who underwent minimally invasive surgery on pNET included in this study, 17 were in the robot group, and 101 were in the
laparoscopic group. There were 32 cases in local resection group and 86 cases in regular resection group. There was no significant
difference between robot group and laparoscopic group in operation time and intraoperative bleeding (P>0.05). The operation time of
local resection group [(145.3£55.5) min] was significantly shorter compared with regular resection group [(247.4494.7) min ]
(P<0.05). At the same time, the bleeding volume [(71.8+£23.2) mL] was significantly less in the local resection group than in
the regular resection group [(147.5%59.9) mL] (P<<0.05). The recovery of gastrointestinal function in the robot group was earlier
compared with laparoscopic group (P<<0.05). There was no significant difference between the two groups in terms of postoperative
ambulatory time, postoperative pancreatic fistula, delayed gastric emptying, postoperative effusion and postoperative hospitalization
time (P>>0.05). The incidence of postoperative b-pancreatic fistula was higher in the local resection group than in the regular
resection group (P<<0.05), and the postoperative hospital stay was significantly longer in the local resection group than in the regular
resection group (P<<0.05). Conclusion: Minimally invasive surgery is safe and feasible to treat well-differentiated pNET. There was
no significant difference in minimally invasive effect between laparoscope and robot. The incidence of pancreatic fistula after local
resection of tumor is higher, and the postoperative hospital stay is longer, however the long-term benefit is expected.

[ Key Words ] Pancreatic neuroendocrine tumor; Minimally invasive surgery; Robotic surgery; Local excision of tumor; Function-
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Tab.1 Baseline demographics and tumor characteristics of patients

[n(%)]

Minimally invasive surgery

Surgical resection mode

2 2
Characteristic Robot Laparoscopic V);.l/lie P value Local resection ~ Regular resection v)él/:e P value
(n=17) (n=101) (n=32) (n=86)
Gender 2.448 0.118 2433  0.119
Male 10(58.8) 39 (38.6) 17 (53.1) 32(37.2)
Female 7(41.2)  62(61.4) 15 (46.9) 54 (62.8)
Tumor location 3.500 0.321 18.202  0.000 4
Pancreatic head and unciform process 8(47.1) 32(31.7) 18 (56.3) 22 (25.6)
Pancreatic neck 4(23.5) 15(149) 5(15.6) 14 (16.3)
Pancreatic body and tail 5(29.4) 52(51.5) 7(21.9) 50 (58.1)
Multiple lesions of pancreas 0 (0.0) 2 (19.8) 2(6.3) 0(0.0)
Maximum diameter of tumor/cm x+s  3.04%2.58  3.66+2.34  0.996 0.321 1.58+1.47 3.45+2.62 3.814 <0.001
Histological grade 1.120  0.571 1.241 0.538
Gl 6(35.3) 48(47.5 17 (53.1) 37 (43.0)
G2 11(64.5) 52(51.5) 15 (46.9) 48 (55.8)
G3 0(0.0) 1(1.0) 0(0.0) 1(1.0)

Pathologically heterogeneous cases 0(0.0) 1 (1.0) 1.036  0.309 1(1.0) 0(0.0) 0.267  0.605
Positive lymph node 3(17.6) 6(5.9) 1.413  0.235 0(0.0) 9(10.5) 2292 0.130
2 #R [ (71.8423.2) mL | B> F RN ) BR 4
21 K¥HER [ (147.5+459.9) mL] (P<0.05) , P4

ML2S N 20 A G s 5 20 A F R kel L AR
W R R LGE I EE XL (P>0.05) ,
Ja IRl FARMIE [ (145.3£55.5) min |
B TR 2H [ (247.44+94.7) min |
(P<0.05) , Jm#BoIkr 4 A &

AR b hi IR A (F2)
22 REHL

PLER NS B A AR T IR BBt |
A . HHEAS R | R BRSO J5 A B i
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e YN NV AV 1| G R aa s [ = == s W
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{H 5K AT g 2 SR M BR 26 A AR S A e st ) 22 g K
TR IR A JE IR (P<0.05) o FRRABEH
H3M, YIONME R, 20 R YIRTFA,

VBRI R A, BIPRAR KB T CTS &
TR S IR ABE , 225 BT [ PR
SRR, B . R FAREA A LR L
ARIFFETHRH] (%£3) .
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Tab.2 Comparison between intraoperative outcomes of different procedures

(x=*s)
Minimally invasive surgery Surgical resection mode
Indicator of intraoperative /val Pal fval Pal
condition Robot (n=17) Laparoscopic value value 1 ocal resection Regular resection value value
(n=101) (n=32) (n=86)

Operation time/min 190.2+84.1 185.6+62.4 0.267 0.790 14534555 24744947 5.734  <0.001
Intraoperative blood loss/mL 81.7£50.2 111.2+71.6 1.630  0.106 71.8+23.2 147.5+59.9 6.942  <0.001
®3 ARAXARERRILE
Tab.3 Comparison between postoperative outcomes of different procedures

Minimally invasive surgery Surgical resection mode
2 2
. . xt x/t
Postoperative outcomes index Robot Laparoscopic  value P value Local resection Regular resection value P value
(n=17) (n=101) (n=32) (n=86)
postoperative activity time x =+ 2.1+03 22405 0.799 0.426 2.1+0.4 2.1+0.5 0 1.000
First exhaust time x s 1.8+0.5 22404 3.675 0.000 1.5+0.7 23+04 7.755 <0.001
Time to resume liquid diet x+s 3.0+0.6 3.6+0.5 4.445 0.000 3.1+0.9 3.6+1.0 2.478 0.015
Pancreatic fistula 3.701 0.296 8.486 0.037
Without 7 (%) 5(294) 24 (23.8) 8(25.0) 26 (30.2)
Biochemical leakage 7 (%) 8(47.1) 29 (28.7) 8(25.0) 39 (45.3)
Grade B n (%) 4(23.5) 47 (46.5) 16 (50.0) 20(23.3)
Grade C n (%) 0(0.0) 1(1.0) 0(0.0) 1(1.2)
Delayed gastric emptying 7 (%) 1(5.9) 2(2.0) 0.013 0.910 2(6.3) 1(1.2) 0.815 0.367
P ;"zﬁ/t‘;re drainage of peritoneal effusion 5 5 2(2.0) 0013 0910 2(6.3) 1(1.2) 0815 0367
0
Postoperative hospital stay/d x=+s 9.9+42 10.8+6.4 0.559 0.577 12.1£5.6 9.1+49 2.843 0.005
Readmission 7 (%) 0(0.0) 3(3.0) 0.013 0.910 2(6.3) 1(1.2) 0.815 0.367
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