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[Abstract] Pancreatic cancer is a highly malignant tumor of the digestive system and has an extremely poor
prognosis. Due to its insidious onset and rapid progression, major surrounding vessels are frequently invaded at the time
of diagnosis. Consequently, resection and reconstruction of the portal vein and/or superior mesenteric vein are often
required during pancreatectomy. Various methods of venous resection and reconstruction have been developed, each
with its own advantages, limitations, and specific applicability. Compared with open surgery, laparoscopic
pancreatectomy requires higher technical proficiency and more precise intraoperative decision-making. To promote the
advancement of venous reconstruction techniques in laparoscopic pancreatectomy, in this article, we summarize and
evaluate our team’s practical experience and relevant literature, focusing on graft selection, technical difficulty, operative
risk, and short- and long-term patency. Special emphasis was placed on the applicability of different approaches and
materials. In addition, regarding postoperative reconstruction of venous patency, we introduced the “Cross-sectional Area
Algorithm”, a method simulating the evaluation mode of coronary artery patency, to accurately quantify postoperative
venous patency. The evaluation method was first proposed by the team but has not yet been externally validated. By
reviewing the current status of venous reconstruction strategies and the prognosis of laparoscopic pancreatic surgery, we
aim to inform the development of standardized technical guidelines, enable individualized assessment of venous patency
after surgery, and ultimately improve minimally invasive pancreatic surgery and the long-term prognosis of patients.
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Fig 1 A simple method for measuring vascular defects and obtaining accurate size patches under laparoscopy

A, CT shows a tumor thrombus (hollow arrow) at the portal vein opening where the splenic vein meets. B and C, Intraoperative ultrasound localization of tumor

thrombus. D and E, Sutures were used to measure the possible incision size. F, Reconstruction completed.
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Fig 2 Intraoperative demonstration of different reconstruction strategies
in laparoscopic pancreatectomy

HA: hepatic artery; GDA: gastroduodenal artery; SMA: superior mesenteric
artery; LRV: left renal vein; CA: celiac axis; PHA: proper hepatic artery. A,
Surgical records of direct end-to-end anastomosis from two patients, with
moderate vascular tension on the left and high tension on the right. B,
Interposition grafting using artificial vascular grafts to bridge portal vein (PV)-
superior mesenteric vein (SMV) during surgery. C, Laparoscopic distal
pancreatectomy combined with portal vein resection in which left renal vein graft
was used to accomplish tension-free reconstruction. D, A case with tumor
invasion into the abdominal trunk and PV-SMV long sidewall in which

peritoneum patch was used for PV-SMV reconstruction during operation.
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Table 1 Published reports on artificial vascular grafts in PV/SMV reconstruction during pancreatectomy

Study Material (type) Mortality Thrombosis’ Patency

LIAO (2014)"* PTEE (IG): n = 34 linhospital 1 < POD30,5>POD30  Estimated overall patency: 30 (87.9%) at POM6
GLEBOVA (2015)®" PTFE/Dacron (IG): n=6  0inhospital 3 < POD100 Overall patency: 3 (50%) at POD100

FLIS (2016)"" Dacron (IG): n=8 / 0 in hospital /

GAO (2016)" PTFE(IG):n=7 0Oinhospital 2 < POD30,5>POD30  Stenosis > 50%: 3 (42.9%) at POD30
DUMITRASCU (2018)*  PTFE (IG): n = 19 / 3 in hospital /

TSIOTOS (2019)™” PTFE (IG): n =13 / 0 in hospital Overall patency: 13 (100%) at POM2
GARNIER (2021)"" PTEE (IG): n = 19 1<POD30 2 < POD30 Overall patency: 13 (68.4%) at POM6
VUORELA (2024)"" BP (Patch): n < 52 0inhospital 0 at POD90 /

IG: interposition grafting; PTFE: polytetrafluroethylene; POD: postoperative day; POM: postoperative month; BP: bovine pericardium. " Venous

reconstruction related thrombosis (excluding distant thromboembolism).

x2 BERYIBATBEENERFPV/SMVER KX HiiRE

Table 2 Published reports on autologous vessel grafts in PV/SMV reconstruction during pancreatectomy

Study Material (type) Mortality ~ Thrombosis” Patency Donor-site morbidity
LOVEDAY (2019)"” LRV (End-to-end): 1 = 6; / 4inhospital  / AKI: 5 (29.4%) at POD1, 3 (17.6%)
LRV (IG): n =11 at POD3
PANTOJA (2019)™ SV (IG): n=13;1JV (IG): 0 2 in hospital;  Follow-up primary patency:  Seroma: 1 (7.7%) in hospital in SV
n=>5 2 in hospital 63% in SV; 65% in IJV
TERASAKI (2019)>" EIV (IG): n =25 0 1 <POMI2  Stenosis > 70%: 4 (16%) /
at POM12
FOGLIATI A (2023)"" LRV (IG): n = 59; 3 < POD90 2inhospital  Overall patency: 47 (78.3%)  AKI: 31 (50.8%) in hospital
LRV (Patch):n=1 at POM6
IRFAN (2025)" LRV (IG): n = 41 2 < POD90 4inhospital  / Median SCr increased 15.7% at PODI,

39 (95.1%) recovery at discharge

LRV: left renal vein; IG: interposition grafting; AKI: acute kidney injury; POD: postoperative day; SV: saphenous vein; IJV: internal jugular vein; EIV:
external iliac vein; POM: postoperative month; SCr: serum creatinine. * Venous reconstruction related thrombosis (excluding distant thromboembolism).

A I VI . A SMV T BEIBR, BULRVAAT, A& Sy TR, A R B AR FE 43 5738, — R SCRRRE = T
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2o B REE TR, ARG B A s MU ACE B 58, A 2RV AR IE N LRI R AP R, &R 3 AR LA it
B /NBRUE T R ST A L B RS TR, ARG 7Ry SRR R R (k. 2B A ML“’“ﬁtTl_J
51°4723.7 mL/minF130.8 mL/min, £540 K530 42,7 mL/min - FEAUADRL, V1R FIAE 55 HEASE . 190R FHAIRIR By 14 T2
M55.5 mL/min. #IKGEY 7, BIAOTFEARGH2R. PV/SMVE#MERH, ,\ﬂ(FCTﬁ?fﬂﬂ(ﬁ%(computed
B8R 40K H80% ., 10%F10%, Jii i 5¢ 4= 14 ZE I tomography venography, CTV) i/, HE I HI T —
N S AGFRIE B, K B Ik )G A 1 e i ke it A0, B2 SEPEAE , M SCAGFR I Fi; 5L P A D00 25 390 1 JHF AL 5

PO AT RE IR0 S EUAE A ZEN R Z — B RGE, HFDIREANAZ S0, AR DK L s/ 2 DR
3.4 BRAR (28548 ) SCAEER A I AS 3 ]
ARG GRS 53R, W B aLs TEZE 5 P BN — Tk BRAIF 58, 6 L 1 IR B 1 il

ARG R, Stk mr AR > 2 (3R3) . A RIS FH A AR B s B i PV/SMV (2B 5 4%, 6441 ) 5 PV/SMV E.
=3 BERUIBATEEEARTFPV/SMVERE Y TIRE

Table 3 Published reports on autologous substitute in PV/SMYV reconstruction during pancreatectomy

Study Material (type) Mortality Thrombosis’ Patency

SHAO (2021)™ L (Patch): n = 13 0at POD90 0 at POM6 Overall patency: 13 (100%) at POM6
De PAUW (2023)" pp (Patch): n=14;PP (IG): n=1 0inhospital 1at POD30 Overall patency: 93.3% at POD7, 53.3% at POW12
ZHU (2023)""! LTH (Tangential/Patch/IG): n = 26 2 < POD30 / Overall patency: 26 (100%) at POM12; stenosis < 50%: 5 (19.2%) at POM12

YAN (2024)" PP (Patch): n=5; PP (IG): n=1 0 at POM3 / Median quantitative patency: 18.51% at POM3

FL: falciform ligament; PP: peritoneal patch; IG: interposition grafting; POD: postoperative day; POM: postoperative month; POW: postoperative week; LTH:

ligamentum teres hepatis. ~ Venous reconstruction related thrombosis (excluding distant thromboembolism).
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Table4 Comparisons of and recommendations for PV/SMYV resection and reconstruction methods in laparoscopic pancreatectomy

Direct reconstruction
Index

Vascular substitutes (type 2/4)

(type 1/3) Artificial vessel Autologous vessel Autologous tissue
Common material ~ Vascular stump PTFE LRV PP
Harvesting difficulty + ++ +++ T+
Time +oHHt ++ ++ ++
Risk Depends on the tension Poor compliance Requires vessel harvesting Requires vessel crafting
oottt ++ ++ +

Other limitations Tension = Difficulty

Patency +++ ++
Priority level First choice for low tension  First choice for type 4

Recommendation +.oo ++

Foreign material, infection, and long-term  Extra injury and latent functional ~ Extra injury
anticoagulation required

compromise at donor site

+ +
/ First choice for type 2
+ ++

PTEFE: polytetrafluroethylene; LRV: left renal vein; PP: peritoneal patch. The number of plus (+) signs corresponds to the intensity, graded from low/mild (+)

to high/strong (+++).
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