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Possibilities of surgical treatment of pancreatic head
neuroendocrine neoplasms with major venous invasion

Mikael G. Abgaryan, Aleksei G. Kotelnikov, Anastasiya M. Belozerskikh, Sergei N. Berdnikov,
Ivan N. Peregorodiev, Aleksandr N. Polyakov, Ivan G. Avdyukhin

N.N. Blokhin National Medical Research Center of Oncology (Moscow, Russian Federation)

Abstract

Aim - to demonstrate the feasibility and relative safety of resection of the
portal and/or superior mesenteric veins invaded by tumor during surgical
treatment of the neuroendocrine neoplasm of the pancreatic head, as well as
the feasibility of simultaneous resection of the liver for resectable metastases
in patients with stage IV disease during primary surgery and at disease
progression of any stage following surgical treatment.

Material and methods. Surgical treatment of 16 patients with neuroendocrine
neoplasm of the pancreatic head with invasion of the superior mesenteric
and/or portal veins of stages III-IV of high and moderate differentiation
(G1 and G2) included a standard gastropancreoduodenal resection in 87.5%
cases, extended gastropancreoduodenal resection with aortocaval lymph node
dissection in 6.25% cases, and pancreatectomy in 6.25% cases. During the
standard operation, in one female patient (6.25%) segmental resection of
the liver was performed to remove the metastasis. The rate of portal vein
resection was 6.25%, superior mesenteric vein, 50%, both major veins,
43.8%. Neoadjuvant treatment was not administered, while adjuvant XELOX
treatment was administered to 3 (18.8%) patients. The statistic processing
of the study results was performed in Statistica for Windows v.10 and SPSS
v21. The obtained differences were deemed statistically significant at p<0.05
(295% accuracy). In order to calculate the survival rate, the Kaplan-Meier
method was used with log-rank test evaluation of significance of differences.
Results. The rate of RO surgical treatment was 93.8%, the rate of complications
of surgical treatment of Clavien-Dindo class III and above was 43.8% with
the total rate of all complications of 75%. The main complications included
gastric stasis (50.1%), arrosive hemorrhage (18.8%), acute gastrointestinal
ulcer hemorrhage (18.8%), pneumonia (18.8%). The rate of postoperative
thrombosis of the portal and/or superior mesenteric vein was 12.5%, leakage of

the pancreato-digestive anastomosis was 12.5%, leakage of the bilio-digestive
anastomosis, 6.3%, pancreatic fistula, 12.5%. Relaparotomy was performed in
2 (12.5%) patients who later died due to complications of surgical treatment
(leakage of the pancreato-digestive anastomosis with arrosive hemorrhage).
Disease progression was seen in 10 (62.5%) of the patients within 3 to 69.3
months, the median time before identification of progression being 39.7 [7.1;
52.8] months, and mortality from progression being 50%. Local recurrence
developed in 12.5% patients, metastases in the retroperitoneal lymph nodes
in 6.25%, metastases in the liver in 43.75%, in two cases, liver resection due
to metastases was performed. In cases of progression, all patients received
antineoplastic therapy with analogs of prolonged somatostatin. The median
overall survival was 70.1 months, progression-free survival, 49.2 months,
one-year survival was 81.2% and 78.6%, respectively, three-year survival,
68.2% and 63.5%, five-year, 68.2% and 36.3%, ten-year, 20.55% and 18.1%.
Conclusion. The outcomes of surgical treatment of patients with
neuroendocrine neoplasm of the pancreatic head with invasion of the portal
and/or superior mesenteric vein show the feasibility, relative safety and
efficiency of resection of these major veins. In the majority of patients surgical
treatment may be performed in the radical volume and extended by liver
resection in the event of resectable metastases. Considering the relatively
favorable prognosis of the disease, liver resection for resectable metastases
and disease progression may be performed: it is safe, it improves quality of
life of patients, and extends the period without tumor manifestations.
Keywords: neuroendocrine neoplasm of the pancreas, gastropancreoduodenal
resection, resection of the portal vein, resection of the superior mesenteric
vein, resection of the liver.
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AHHOTauumsa

Iens — mokasaTb BO3MOXXHOCTb U OTHOCUTEJIBHYIO 6e30I1aCHOCTD Pe3eKIINH
WHBA3MPOBAHHBIX OITYXOJIbI0 BOPOTHOM W/WIIN BepXHeH OpbDKeedIHOU BeH BO
BpeMsI XHPYPruuecKoro jiedeHus HeHPOIHIOKPUHHOMN HeOoIUIa3uy TOJIOBKU
HOKeTYLOYHOM JKeJle3bl, a TaKXKe BO3MOXXHOCTb CUMYJIBTAHHOM pe3eKIUu
IeYeH! 10 IOBOAY pe3eKkTabesIbHBIX MeTacTasoB y 60ibHBIX ¢ IV cragueit
3abor1eBaHusI BO BpeMsi IIEPBUYHOTO OIIEPATUBHOTO BMeIaTeIbCTBA ¥ IPY IIPO-
rpecCHpPOBAHUY 3a00JIeBaHYs JIFOO0! CTaIUK IIOCIIe XUPYPTHIeCKOTo JIedeH L.
Marepunai u MeToabl. XUpyprudeckoe jJedeHre 16 manueHToB ¢ HeHpo-
SH[OKPHHHOW HeOIlIa3uel FOJIOBKY MOIPKENTy[IOUHOH JKkejle3bl C MHBa3U-
el BepxHel OpbDKee4HOM u/ninu BopoTHOM BeH III-1V cramuu BeICOKOM 1
yMepenHoi crenienu auddepennuposku (Gl u G2) BkIlOYano CTaHIapT-
HYIO TaCTpPOIIaHKpPeaToAyoleHaIbHYI0 pe3eknuio B 87,5% cirydaes, pac-
IMIUPEHHYIO FaCTPOIAHKPeaToyOieHAIbLHYIO Pe3eKIUIO C A0PTOKOBAIbHOM
mumomaucceknueit — B 6,25% u nmaHkpeaTakroMuio — B 6,25%. Bo Bpems
CTaHIAPTHOM Ollepalnyy y OHOM 605bHOI (6,25%) MPOBeJy CerMeHTapHYI0
Pe3eKIUIo IedeHH A7 yaleHusl MeTacTasa. JacToTa pe3eKIyuii BOPOTHOU
BeHbI cocTaBwia 6,25%, BepxHeii 6pbpixkeeqHoit BeHbl — 50%, 06enx Ma-
THCTPAJIbHLIX BeH — 43,8%. HeoanbioBaHTHYIO Tepanuio He IIPOBOIMIIH,
apbroBaHTHOe jiedeHue 1o cxeme XELOX momyunmu 3 (18,8%) venoBeka.
Crarucrayeckyio 06paboTKy pe3yiIbTaTOB MCCIIeI0BAHUS BLINIOIHUIN Ha
OCHOBe CTaTHCTMYeCKOro makera nporpamm Statistica for Windows v.10 u
SPSS v21. Ilomy4yeHHBIe pa3nydys CIMTAIN CTATHCTUIECKU 3HAYUMbIMHY IIPH
ypoBHe 3HaunMocTH p<0,05 (=95% TouHOCTS). [I7151 pacdeTa BLDKUBAEMOCTH
Ucnosb30Bany Metox Kamana — Meifepa ¢ OIleHKOM JOCTOBEPHOCTH pas-
smauii o log-rank test.

Pesynerarsl. Yacrora xupyprudeckoro yiedenus B o6beme RO cocraBuma
93,8%, yacToTa OCIIOXKHEHUI orepaTuBHOTrO BMeraTesbcTBa 111 u Boime
kiacca no mkane Clavien — Dindo — 43,8% npu o61eit yactore Bcex oc-
noxxHeHui — 75%. OcHoBHBIe ocnioxHeHust — ractpocta3s (50,1%), appo3uBHoe
kpoBoredenue (18,8%), kpoBoTedeHHe U3 OCTPO¥ SI3BBI XKeTyIOYHO-KUIIIEY-
Horo Tpakra (18,8%), mueBmonus (18,8%). Hacrora nocieornepanyvoHHOTO
TpoMb03a BOPOTHO# /WK BepxHel GpblkeedHoit BeH — 12,5%, HecocTosTenb-

HOCTH IIAHKPeaToJUreCTHBHOTO aHacToMo3a — 12,5%, HecoCTOSATeNIbHOCTH
OUIMOIUTeCTUBHOTO aHACTOMO3a — 6,3%, aHKpeaTrdeckoro cauiia — 12,5%.
Penanaporomuto Beimonamm 2 (12,5%) nanyeHtam, KOTOpbIe BIIOCIIeACTBUA
YMEpITH OT OCJIOKHEHUE XUPYPrudecKoro JiedeHus B BUJIe HeCOCTOSTEIbHOCTH
TaHKPeaToUreCTUBHOTO aHACTOMO3a C apPO3UBHBIM KpoBOTeYeHueM. [1po-
rpeccupoBaHue 6one3nu BeissBuIK y 10 (62,5%) yenoBek B CPOKH OT 3 10
69,3 mecsina (MepiaHa BpeMeHH J10 BhISIBIIeHUSs porpeccupoBanus 39,7 [7,1;
52,8] mMecsiiia, 1eTaIbHOCTD OT porpeccupoBanus — 50%. MecCTHBII penuiB
pazBwics y 12,5% GobHBIX, MeTacTa3bl B 3a0pIOIIMHHbIe TUMbaTHYeCKre
yaubl — y 6,25%, MeTacTasbl B riedeHb — y 43,75%, B IByX CITy4asix BbIIIOJIHEHA
Ppe3eKIus IeYeHu 110 TIOBOy MeTacTa3oB. [1pu nporpeccrpoBaHuu Bce 60JTb-
HBIE TI0JTy4aJId IPOTUBOOITYX0JIeBOE JIeYeHHe aHAJIOTaMHM ITPOJIOTMPOBAHHOTO
coMatocTatiHa. MenraHa o61eit BebkuBaeMocTH coctaBuia 70,1 mecsiia,
Me/inaHa BBDKMBAEMOCTH 6e3 NMPU3HAKOB IPOrpeCcCUpPOBaHUs 3a601eBaHUs
— 49,2 mecsia, OqHOJIETHHE [TOKA3aTesTd BbDKMBAEMOCTH — COOTBETCTBEHHO
81,2% u 78,6%, TpexsetHue — 68,2% u 63,5%, narunerave — 68,2% u 36,3%,
necsaruneraue — 20,55% u 18,1%.

3axurrouenue. Pe3ynbraThl XMPYPriyecKkoro Jje4eH s alleHTOB C HeHpo-
3H/IOKPUHHOM HeOIuIa3uel TOJIOBKU MOJIKEeNTyI0YHOM XKeJle3bl C MHBa3uei
BOPOTHOM W/WJIM BepXHel OpPhIKEeYHOM BeH CBHIETEIbCTBYIOT O JIOITYCTH-
MOCTH, OTHOCHUTEJIbHOM 6e30macHOCTH U 3GQPEeKTUBHOCTU Pe3eKIUil 3TUX
MaruCTPaJIbHBIX BeH. Y OOJIBIIMHCTBA MAlMEHTOB XUPYPruiecKoe jiedeHue
MOXHO TIPOBECTH B paJIUKAJIbHOM 06beMe, a TakKe HOIOJIHUTh pe3eKIuei
TIeYEeHH 110 TIOBOJY pe3eKTabesIbHbIX MeTAaCTa30B. YUYUTHIBAsi OTHOCHUTEIBHO
6J1aronpHUSTHBINA IPOrHO3 3a00JIeBAHSI, MOXKHO ITPOBOIUTH PE3eKIIHIO Ie4eHN
TI0 TIOBOJTY Pe3eKTabebHbIX MeTAaCTa30B 1 PH IIPOrpeCcCUPOBAaHUU GOJIe3HU:
3T0 6E30MaCHO, Y/Ty4lllaeT Ka4eCTBO KU3HHU NAI[IeHTOB U POJjIeBaeT Ieproz
6e3 IPOSIBJIEHU# OITYXOJIH.

KurroueBble cj10Ba: HEHPO3H/IOKPUHHAS HEOTLIA3HSI TTOJIXKEITYIOYHOM XKeJle3bl,
racTpOIIaHKPeaTolyoieHasIbHAsI pe3eKIusl, pe3eKIysi BODOTHOM BeHBI, pe3eK-
1IUS BepXHel OPbDKeevyHO! BeHbI, Pe3eKIIUs TeYeHH.
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m INTRODUCTION

urrently, there are relatively few publications in the

literature addressing the frequency, characteristics, and
outcomes of major venous resections in patients with locally
advanced pancreatic neuroendocrine neoplasms (NENSs)
invading the portal and superior mesenteric veins. This may
be explained by the low incidence of NENs (ca. 2% among
oncological diseases of the pancreas and the gastrointestinal
(GD) tract) [1, 2]; however, in the opinion of L.R. McKenna,
B.H. Edil (2014) [3], one in every ten tumors of the pancreas
is a neuroendocrine neoplasm. The Practical recommendations
for drug treatment of neuroendocrine neoplasias of the

www.innoscience.ru

gastrointestinal tract and pancreas”, published in 2023,
recommend that surgical treatment be recommended for
resectable processes, still, there is no unified solution on
neo- and adjuvant therapy, and personalized approach and
discussion by a multidisciplinary team are required [4].
According to the publications of the last 10-15 years, the
frequency of resection of major vessels in the course of surgical
treatment of patients with locally advanced pancreatic NENs
of high and moderate differentiation (G1 and G2) is multiple-
values ranging from 5% to 25% [5]. Thus, S.-P. Haugvik et
al. (2013) performed resection and reconstruction of vessels
during resection of the pancreas in 7 (9.3%) out of 75 patients
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with invasion into the portal vein (PV), splenic vein, or the
common hepatic artery and the celiac trunk[6], whereas A.L.
Titan et al. (2020), in 25.3% [7].

As far as the complications of vascular resections are
concerned, they are comparable with the complications of
similar surgical treatment of neoplasias of the pancreatic head
without vascular resections. The study of S.-P. Haugvik et al.
had no complications of grade III-IV on the Clavien — Dindo
scale or lethal outcomes after the resection of major veins and
arteries in 7 patients [6]. A.L. Titan et al. report that 30-day
mortality after resections of NENs involving resection and
reconstruction of invaded major veins was 2% [7]. In 2024, A.
NieBen et al. published results of surgical treatment of NENs
with resection of the portal vein and/or superior mesenteric
vein (SMV) in 54 patients [8]. The incidence of complications
of grade IIIb and above on the Clavien — Dindo scale was
27.8% and was similar to the outcomes surgeries without
vascular resection (13%, p=0.071). The incidence rate of
portal vein thrombosis was 19%, relaparotomy, 33%, 90-day
mortality, 2%.

m AIM

To demonstrate the feasibility and relative safety of
resection of the portal and/or superior mesenteric veins invaded
by tumor during surgical treatment of the neuroendocrine
neoplasm of the pancreatic head, as well as the feasibility of
simultaneous resection of the liver for resectable metastases
in patients with stage IV disease during primary surgery and at
disease progression of any stage following surgical treatment.

m MATERIAL AND METHODS

In this retrospective analysis, we included the data of 16
with NEN of the pancreatic head invading into the PV and/
or SMV, who were examined or treated at the N.N. Blokhin
National Medical Research Center of Oncology in 2001-2023.
The study included 5 (31.3%) men and 11 (68.7%) women,
aged at the moment of hospitalization from 22 to 62 years
(median age: 51 years). In all of the patients, the tumor had
no clinical hormonal activity, the size varying from 2.5 to 7
cm (median size: 5.3 cm). Stage T2N1MO was identified in 1
(6.25%) patient, T4ANOMO in 12 (75%), T4AN1MO in 2 (12.5%)
and T4N1M1 in 1 (6.25%). In 3 (18.8%) cases, high degree of
tumor differentiation (G1) was diagnosed, and in 13 (81.2%)
cases, moderate degree (G2). The median level of Ki-67 was
8.5%, and in patients from the SMV+PV group the marker
credibly was higher than in the SMV group (14% vs. 4.5%,
p= 0.032). In 4 (25%) patients, tumor invasion was identified
into the duodenum, and in 3 (18.8%), into the duodenum
and the choledochus. In 9 (56.3%) patients jaundice was
identified at the time of hospitalization, and it required biliary
drainage; its progression in the SMV+PV group was observed
credibly more frequently than in the SMV group (100% vs.
25%, p=0.006). Standard pancreatoduodenectomy (PD) was
performed in 14 (87.5%) patients; a mesenteric approach was
used in 1 (6.25%) case; extended PD with aortocaval lymph
node dissection was performed in 1 (6.25%) patient; and
pancreatectomy was performed in 1 (6.25%). During standard
PD, one female patient (6.25%) underwent a segmental liver
resection to remove a metastasis. Resection of the PV was
performed in 1 (6.2%) patients, SMV, in 8 (50%) patients;
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resection of both major veins (SMV+PV), in 7 (43.8%)
patients. In 14 (87.5%) patients, circular resection of major
veins was performed with the length of 2 to 5 cm (median
length: 3.5 cm). In 9 (56.3%) cases, end-to-end anastomosis
was performed, and in 5 (31.3%) cases, reconstruction with
synthetic Gore-Tex prosthesis was performed. Two patients
(12.5%) underwent partial (wedge) venous wall resection of
major veins with a length of 1 to 3 cm (median: 2.0 cm); the
repair was performed using a running suture. The portal vein
clamp time for constructing a direct end-to-end anastomosis
was from 13 to 16 minutes, while in the case of using a
synthetic graft, it ranged from 22 to 32 minutes. Temporary
bypass shunts were not created. Neoadjuvant therapy was not
administered; adjuvant XELOX chemotherapy was given to
3 (18.8%) patients.

Statistical processing of the study results was performed
in Statistica for Windows v.10 and SPSS v21. The obtained
differences were considered statistically significant at p<0,05
(>95% accuracy). In order to calculate survival, the Kaplan-
Meier method was used with differences evaluated for
reliability using the log-rank test.

m RESULTS

Out of the 16 patients, 15 (93.8%) underwent RO surgery,
and 1 (6.2%) underwent R2 surgery due to NEN invasion of
the superior mesenteric artery and surrounding adipose tissue.
The median duration of surgeries was 305 [265; 360] minutes
(from 210 to 600 min.), and median intraoperative blood loss
was 3000 [2100; 4850] mL (from 600 to 6500 mL).

Complications of surgical treatment were observed in 12
(75%) out of 16 patients: 7 (43.8%) patients had complications
of grade III and above on the Clavien — Dindo scale. The
incidence of early complications was 62.5% (10/16), early and
late, 12.5% (2/16). In 3 (18.8%) patients, one complication
developed, in 2 (12.5%), two, in 4 (25%), three, and in 3
(18.7%), four and more. The most frequent complications
included gastric stasis (50.1%), arrosive hemorrhage (18.8%),
gastrointestinal ulcer hemorrhage (18.8%) and pneumonia
(18.8%). The types and the incidence rate of complications
depending on the volume of the venous resection follow in
Table 1.

Two (12.5%) female patients underwent relaparotomy for
leakage efrom pancreato-digestive anastomosis with arrosive
hemorrhage; both patients died due to complications of surgery.

The histopathological study of surgical specimens in 13
(81.3%) out of 16 patients confirmed invasion of the NEN
of the pancreatic head to the surrounding adipose tissue.
Retroperitoneal extraorgan invasion was verified in 10 (62.5%)
cases, and perineural invasion in 6 (37.5%); in 3 patients
extrapancreatic lesion was identified, in 2, intrapancreatic, in
one patient, extra- and intrapancreatic lesions. The frequency
of histologic confirmation of deformation of PV and/or SMV
as per Nakao classification was as follows: type A — 33.3%,
type B — 87.5%, type C — 75%, type D — 100%.

The median follow-up period of 16 patients was 62.6 [17.7;
98.2] months, the follow-up terms varying from 0.5 to 172.0
months. Disease progression was found in 10 (62.5%) patients
after 3 to 69.3 months (median time before progression was
found was 39.7 [7.1; 52.8] months). Local relapse developed
in 2 (12.5%) patients, metastases in the liver in 7 (43.75%)
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Complication
[ Abs_| % | Abs | % | Abs | % | Abs | % |

Bilio-digestive anastomosis leakage

Pancreato-digestive anastomosis leakage -
Total -

Pancreatic fistula (type) B -
C

Gastric stasis -

Intestinal fistula -

Peritoneal abscess -

Cholangitis -

Arrosive hemorrhage -

Gastrointestinal ulcer hemorrhage -

SMV and/or PV thrombosis -

PATE

Diarrhea -

Pneumonia -

Pleuritis

Multi-organ failure -

Sepsis -

Total (n=16)
%

1 12,5 - - 1 6,3
- 1 12,5 1 14,3 2 12,5
- 1 12,5 1 14,3 2 12,5
- 1 12,5 - - 1 6,3
- - - 1 14,3 1 6,3
- 5) 62,5 ) 42,9 8 50,1
- 1 12,5 - - 1 6,3
- 1 12,5 - - 1 6,3
- - - 1 14,3 1 6,3
- 1 12,5 2 28,6 3 18,8
- 2 25,0 1 14,3 3 18,8
- 1 12,5 1 14,3 2 12,5
- 1 12,5 - - 1 6,3
- 1 12,5 2 28,6 3 18,8
- - - 2 28,6 2 12,5
- 1 12,5 1 14,3 2 12,5

Table 1. Types and incidence rate of complications depending on venous resection during surgical treatment of patients with neuroendocrine

neoplasm of the pancreatic head with invasion of major veins

Tabnuya 1. Budbl u Yacmoma ocnoxHeHul B 3aBucuMocmu om obbemMa BeHo3HoU pe3eKkyuu Bo BpeMs xupypau4ecKoeo JledeHuss nayueHmos

¢ H3H zonosku IMXK ¢ uHBasuel MazucmpasibHbIX BeH

patients, metastases in the retroperitoneal lymph nodes in
one (6.25%) patients. In the event of progression all patients
received antitumor therapy with analogs of slow-release
somatostatin. As of the end of the study, eight patients were
dead and two patients were alive.

It is to be mentioned that out of the 7 patients with metastases
to the liver, two female patients underwent liver resection in
the course of anti-tumor treatment with analogs of slow-release
somatostatin, after which they lived without manifestations of
disease for two years when secondary progression of the NEN
(metastases to the liver) developed.

One of these female patients (age: 22) underwent surgical
treatment of stage III NEN (T4NOMO0G?2) in the volume of
standard radical pancreatoduodenectomy with wall resection
of the SMV with repair performed using a running suture.
The metastasis to the liver was diagnosed 53 months after the
surgery. The patient received no additional antitumor therapy.
The patient underwent resection of the metastasis to the liver
and received anti-tumor treatment with analogs of slow-release
somatostatin. 24 months later, recurrent progression of the
NEN was diagnosed (metastases to the liver and retroperitoneal
lymph nodes). The patient died 100.6 months after the surgery.

The second female patient (age: 51) underwent surgical
treatment of stage III NEN (T4NOMO0G2) in the volume
of radical extended pancreatoduodenectomy with circular
resection of the PV with end-to-end anastomosis formation.
After 66 months, metastases to the liver were found. The
metastases were resected, and anti-tumor treatment with
analogs of slow-release somatostatin was administered. 23
months later, metastases in the liver developed recurrently.
The death was certified 99.5 months after surgical treatment
of the NEN.

The overall survival median of the 16 patients with NEN
of the pancreatic head with invasion in the major veins was
70.1 [11.4; 100.1] months, recurrence-free survival was 49.2
[14; 66.7] months; one-year survival was 81.2+9.8% and
78.6x11.0%, respectively; three-year survival was 68.2+11.8%
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and 63.5+13.1%, five-year survival, 68.2+11.8% and
36.3+14.0%, ten-year survival, 20.5£12.5% and 18.1+11.5%.

No statistically significant differences of any of the
represented indicators depending on the volume of vein
resection were identified (p>0.05).

m DISCUSSION

Our findings match the data of A. Nieflen et al. [8]. It
follows from literature that the complications after the vascular
resections in patients with neuroendocrine neoplasias of the
pancreas are characterized with an acceptable incidence rate
and low level of mortality in comparison with similar surgeries
without vascular resections [9-11].

In almost all studies, remote oncological outcomes of
pancreatic head resection with vascular reconstruction
in patients with highly and moderately differentiated
neuroendocrine tumors confirm favorable prognosis, especially
in RO resections and lack of remote metastases [12-14]. E.g.,
D.J. Birnbaum et al. (2015) report that the median overall
survival of patients with locally advanced forms of pancreatic
NENs was 90 months, five-year overall survival was 66%,
and five-year recurrence-free survival was 26% [15]. In the
study of A. NieBen et al. [8], the overall five-year survival of
patients with NEN who underwent PV resection was 66.7% for
G1 tumors and 51.2% for G2 tumors (p=0.0008), with greater
difference in the five-year recurrence-free survival, 66.7%
and 22.8%, respectively. For the entire group of patients after
vascular resection, three-year overall survival was 66.4%, five-
year survival — 44.6%, and ten-year survival reached 41.2%.

The surgical treatment for patients with pancreatic head
NENs involving the SMV and/or PV is feasible, relatively
safe, and can be combined with liver resection for resectable
metastases. The 5-year overall and recurrence-free survival
rates reach high values, supporting the viability and efficacy
of vascular resections in pancreatic head NENs, provided the
tumors are well- to moderately differentiated and surgical
treatment is radical.
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m CONCLUSION

The outcomes of surgical treatment for patients with highly
differentiated to moderately differentiated (G1, G2) pancreatic
head NENSs invading the PV and/or SMV support the feasibility,
relative safety and efficacy of resecting these major veins. For
the majority of patients, surgeries can be performed radically

and appended with liver resection for resectable metastases.
Considering the relatively favorable prognosis of the disease,
resection of resectable liver metastases can be performed
even upon disease progression at any stage. This approach is
safe, it improves the patients’ quality of life and prolongs the
symptom-free period. #=
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