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Advantages of mesenteric approach
to pancreatoduodenectomy for pancreatic
head cancer with invasion of great vessels
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Omar A. Egenov, Henian Sun, Ivan S. Stilidi

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

Abstract

Aim - to compare standard and mesenteric approaches to surgical treatment
of patients with pancreatic head cancer invading the portal and/or superior
mesenteric veins and to evaluate their advantages.

Material and methods. Surgical treatment of 192 patients with pancreatic
head cancer with portal and/or superior mesenteric vein invasion was
performed. In 43 (22.4%) cases, pancreatoduodenal resection was performed
through the mesenteric approach, in the remaining 149 (77.3%) patients, the
standard approach to surgical treatment was used.

Results. The median duration of operations with the mesenteric approach was
290 min., with the standard one, 300 min., the median blood loss was 1120 ml
and 1800 ml, respectively, p=0.0002. No statistically significant differences
in the long-term treatment results were found for mesenteric and standard
approaches: progression of pancreatic head adenocarcinoma was diagnosed
in 48.8% and 49%, respectively; the median overall survival was 24.5 months
and 22.3 months; the median progression-free survival was 21.3 months and
22.1 months, respectively. Analysis of long-term treatment results depending

on the type of approach and the degree of radicality of surgical intervention
showed that the incidence of local relapse with standard access in non-radically
operated patients is significantly higher (40.6% vs 7.7%, p = 0.001).
Conclusion. The advantages of the mesenteric approach over the standard
approach to surgical treatment of patients with pancreatic head cancer with
portal and/or superior mesenteric vein invasion are as follows: 1) it makes it
possible to assess the prevalence and operability of the tumor as early as at
the beginning of the surgical intervention; 2) it ensures a significantly higher
frequency of operations in the RO volume; 3) it ensures significantly less blood
loss during surgery; 4) after circular resection of the main veins it provides more
opportunities to perform end-to-end plastic surgery, which reduces the risk of
thrombosis due to the formation of only one anastomosis and reduces the time
of clamping of the main veins, reducing the risk of liver and intestinal ischemia.
Keywords: mesenteric approach; pancreatic head cancer; pancreati-
coduodenectomy; portal vein resection; superior mesenteric vein resection.
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AHHOTauus

Lenp — CpaBHUTH CTAaHIAPTHBINA U OpbDKEEYHBIH JOCTYILI K XUPYyprude-
CKOMY JIe4eHHIO GOJIbHBIX PAaKOM TOJIOBKY MOJIXKeJTy[J04YHOM JKejle3bl, NHBa-
3MPYIOLIMM BOPOTHYIO W/WJIM BEPXHIOI OPBIKEeYHYI0 BeHbl, U OLIEHUTb UX
IIpeuMy1IecTBa.

Marepuan u Meroasl. [IpoBefieHo xupypruyeckoe jiedenue 192 60bHBIX
PaKoM T'OJIOBKH ITOJIXKeTy/IOYHOM >KeJle3bl C MHBa3Wel BODOTHOM W/WiIH BepX-
Hell GprDKeedHON BeHBI. B 43 (22,4%) city4asix IaHKpeaToAyoneHaIbHYI0
PEe3eKIMIO BLIIOIHWIH Yepe3 GpbDKeeYHEIH HOCTYIL, Y OCTANbHBIX 149 (77,3%)
TIALUEeHTOB UCII0JIb30BAIM CTaHJAPTHBIHN ITOAXOJ] K XUPYPrUYeCcKoMy JIedeHHIO.
Pesynbrarel. MeivaHa [IJIMTeJIbHOCTH Ollepaliyii ¢ OpbDKeeuHbIM JIOCTYIIOM
cocrasuna 290 MuH., co cranapTHeIM — 300 MUH., MeiraHa KPOBOIIOTEpU —
cootBercTBeHHO 1120 mut 1 1800 mu1, p=0,0002. CratucTH4yecky 3HAYUMBIX
PasIMuMi OTAAIEHHBIX Pe3yJIbTaToB JiedeH!s IpYU OpblkeeyHOM U CTaHAapT-
HOM JIOCTyTIaX He BBISIBJIEHO: IPOrPeCcCUPOBaHUe aleHOKapIIMHOMBI T'OJIOBKH
TIOJIKeITy/JOYHOM KeJle3bl IMarHOCTHPOBAHO COOTBETCTBEHHO y 48,8% 1 49%,
MeZMaHa 0bIell BBDKUBAeMOCTH COCTaBWiIa 24,5 Mec. U 22,3 Mec., Mefia-
Ha BbDKMBaeMoCTH 6e3 nporpeccupoBanus — 21,3 mec. u 22,1 Mec. cooT-
BETCTBEHHO. AHaJIU3 OT/laJIeHHBIX Pe3yJIbTaToOB JleYeHHs] B 3aBUCUMOCTH OT
BU/Ia IOCTYIIA U CTelleHH PafiMKaJbHOCTH XUPYPruuecKoro BMellaTelbCTBa

TI0Ka3aJl, YTO YaCTOTa Pa3BUTHsl MeCTHOIO Pellu/IiBa IIPY CTaHJapTHOM J10-
CTyIle y HepaIuKabHO OIlepHPOBAHHbIX GOJIBHBIX 10cTOBepHO Bhie (40,6%
vs 7,7%, p=0,001).

3axurrouenne. [IpermyiecrTsa 6pplkeeyHOro JIOCTYIA Ilepel] CTaHAApPTHBIM
TIO/IXOJIOM K XMPYPIHUeCcKOMy JIeYeHHIO OOJIbHBIX PAaKOM I'OJIOBKH HOJDKeITy-
JIOYHOM >KeJie3bl C UHBa3Well BOPOTHOM W/WJIM BepXHel OpbI)KeeuyHOH BeHBI
3aKJII0YalOTCs B ClleflytoleM: 1) 1aeT BO3MOXXHOCTb OLIEHUTh PacIIpOCTpaHeH-
HOCTb U 0IlepabelIbHOCTb OITyXOJIM YoKe B Hadajle XMpypruyeckoro BMella-
TeJIbCTBa; 2) obecrednBaeT JOCTOBEPHO boJiee BEICOKYIO YaCTOTY BBITOJIHEHHST
onepanuii B o6beme RO; 3) obecriedrBaeT JOCTOBEPHO MEHBIIYIO KPOBOIIOTe-
PIO BO BpeMsl OIlepaIyy; 4) mociie NUPKY/ISIPHOMN Pe3eKIMK MarkCTpaabHbIX
BeH 71aeT 6oJIblIle BO3BMOXKHOCTEH BBITIONIHUTD IJIACTUKY «KOHEI] B KOHeI», YTO
CHMDKaeT PUCK Pa3BUTHsI Tpombo3a 3a cyeT pOpMUPOBAHHS TOJIBKO OIHOIO
aHacTOMO3a U yMeHbIlIaeT BpeMs IlepeXXaTysi MarucTpasbHbIX BeH, yMeHbIIast
PUCK WIIEMUH [IeYeHH U KUIITeYHHKA.

KnioueBble cioBa: 6peDKeeyHbIH JOCTYII; paK I'OJIOBKH IIOJDKEITyI0YHOM
’KeJle3bl; ITaHKpeaTo/lyojleHallbHasl Pe3eKIMsl; pe3eKIis BOPOTHOM BeHbI; pe-
3eKIMs BepXHel 6pPbDKeedHOH BeHbI.
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m INTRODUCTION

he literature contains very few reports on the mesenteric

approach for surgical treatment of pancreatic head
cancer. The first publication on the mesenteric approach to
pancreatoduodenal resection appeared as late as in 1993.
Japanese surgeons A. Nakao et al. suggested the mesenteric
approach using the principal rule of oncological surgery as the
guide: minimal contact with the tumor prior to its mobilization
and vessel ligation [1]. The authors developed an approach
through the root of the transverse mesocolon to sequentially
expose the branches of the superior mesenteric artery. This
provided the possibility of evaluating the resectability of the
tumor as early as on the start of the surgical intervention,
dissecting the tissue from the side not affected by the tumor,
ligate the lower pancreoduodenal artery and other branches
of the superior mesenteric artery in the early stages of the
surgery, perform lymphadenectomy around the superior
mesenteric artery and the superior mesenteric vein (SMV),
facilitated the reconstruction of the portal vein in the formation
of the end-to-end anastomosis, facilitated decrease of venous
congestion in the area of the pancreatic head, minimize the
intraoperative blood loss and improve the possibilities of
performing the radical resection of the tumor [2, 3]. In 2007,
I. Gockel et al. [4] reported the use of mesenteric approach

www.innoscience.ru

to perform the total resection of the ‘mesopancreas’. This
anatomic term has been mentioned in the literature only in
the recent years similarly to the term ‘mesorectum’ and the
surgery of total mesorectumectomy in colorectal cancer [4]. No
final definition of the ‘mesopancreas’ has been formed to date
despite the fact that the Japanese classification of pancreatic
cancer [5] contains a detailed description of the anatomy of
extrapancreatic neural plexi. In the literature, ‘mesopancreas’
is in many cases identified as the ‘reproportal plate’ [6-8],
referring to the retroperitoneal adipose tissue located posterior
to the pancreas and the portal vein and anterior to the aorta,
between the origins of the superior mesenteric artery and the
celiac trunk. This is not absolutely true from the anatomical
standpoint, since microscopically it is the adipose tissue and
the neural plexi of the pancreatic head (PLphl and PLphlI),
limited by the visceral arteries and not covered with fascia
[9-12]. However, the term ‘mesopancreas’ is important from
the clinical and surgical perspectives, since resection of the
entire aforementioned complex of tissues is actually a radical
resection [10, 13, 14].

Considering the clinical relevance of this issue and the
near absence of studies comparing mesenteric and standard
approaches for surgical treatment of pancreatic head cancer,
we present the results of our investigation.
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OHKONOIrn4A, ny4eBAA TEPANMNA

Tom 10 (3) 2025

Hayka n UHHOBauUuK B MeauLuHe

m AIM

To compare standard and mesenteric approaches to surgical
treatment of patients with pancreatic head cancer invading the
portal and/or superior mesenteric veins and to evaluate their
advantages.

m MATERIAL AND METHODS

This study includes a retrospective analysis of 192 patients’
records who had undergone surgical treatment of the pancreatic
head invading the portal and/or superior mesenteric veins at the
N.N. Blokhin National Medical Research Center of Oncology
of the Ministry of Health of Russia in 2002-2023. In 43 (22.4%)
cases, pancreatoduodenal resection was performed through the
mesenteric approach, in 149 (77.3%) patients, the standard
approach to surgical treatment was used. Mesenteric approach
was used in 2 (12.5%) of the 16 patients with resection of the
portal vein; in 15 (18.1%) of 83 patients with resection of the
superior mesenteric vein; in 26 of 93 patients (28%), with
resection of both major veins (portal and superior mesenteric
veins).

Circular resection of the principal veins was performed
in 36 (83.7%) patients using mesenteric approach and 108
(72.5%) patients using standard approach, the median length
of resection was 4 cm (from 1.5 to 8 cm) and 3 cm (from 0.5
to 1 cm), respectively, with a statistically significant difference
between medians, p=0.0009 (Table 1).

The reconstruction of the principal veins in these patients
was performed as follows:

1) End-to-end anastomosis in 21 (48.8%) and 76 (51%)
patients, median length: 3 cm (from 1.5 to 7 cm) and 2 cm
(from 0.5 to 4.5 cm), respectively, with a statistically significant
difference between medians, p=0.007;

2) Autovenous prosthetic repair in 2 (4.7%) and 4 (2.7%)
patients, median length: 4.5 cm (4 and 5 cm) and 3.5 cm (from
2 to 4 cm);

3) Gore-Tex synthetic prosthetic repair in 13 (30.2%)
and 28 (18.8%) patients, with credible difference between
groups, p=0.083. The median lengths were 5 cm and 3 cm,
respectively, with a statistically significant difference between
medians, p=0.006.

Partial wall resection was performed in 7 (16.3%) and 41
(27.5%) patients, with median resection lengths of 2 cm and
1.5 cm, respectively. For reconstruction, a running suture
technique was used, with median suture lengths of 2 cm and
1.5 cm for each group.

RESULTS

The histological study identified adenocarcinoma in all
192 patients included in the study. The RO tumor resection
rate, confirmed histologically, was 97.7% (n=42) with the
mesenteric approach and credibly exceeded this value in the
standard approach to surgery: only 78.5% (n=117, p=0.001).
R1 surgeries were performed in 2.3% (n=1) patients with
mesenteric approach and 19.5% (n=29, p=0.003) with
standard approach; R2 surgeries, in 0% and 2%, respectively.
The medians of surgery durations in the mesenteric and
standard approaches were near similar, 290 and 300 minutes,
respectively; at the same time, the median blood loss in the
mesenteric approach is credibly lower, 1120 ml vs. 1800 ml,
p=0.0002. The blood loss under mesenteric approach varied
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from 200 ml to 3200 ml, with the standard approach, from 50
ml to 8500 ml.

We identified no statistically significant differences in
the remote outcomes of treatment of patients with pancreatic
head cancer with invasion of major veins regardless of the
type of surgical approach. Progression of adenocarcinoma of
the pancreatic head was diagnosed in 48.8% (n=21) patients
with mesenteric approach and in 49% (n=73) patients with
standard approach. The local recurrence rate was 14% (n=6)
and 14.8% (n=22) respectively, the mortality rate was 55.8%
(n=24) and 56.4% (n=84), the median survival rate was 24.5
months and 22.3 months, the median progression-free survival
was 21.3 months and 22.1 months. At the moment of the study
completion, 41.9% (n=18) of patients with mesenteric approach
and 42.3% (n=63) with standard approach remained alive
without evidence of disease; tumor progression was observed
in 2.3% (n=1) and 1.3% (n=2) of patients, respectively/ Deaths
occurred due to surgical complications: 9.3% (n=4) and 8.7%
(n=13); or disease progression 46.5% (n=20) and 47.7%
(n=71).

Since we found no statistically significant differences in
long-term treatment outcomes based on surgical approach, we
evaluated its impact in combination with the degree of radical

Approach type

Standard Mesenteric (n=43)

(n=149)

| Abs. | % | abs. | % |

Portal and/or superior mesenteric vein resection type

Parameter

Type 108 72,5 36 83,7
Circular Length, cm (min- 3[2,5; 4] 4*[3; 5.8
(1,5-8,0)
max) (0,5-10) 0.0009
Type 41 27,5 7 16,3
Partial wall Length, cm (min- 1,5[1; 2] 2[1,5; 2,5]
max) (0,5-3,5) (0,5-2,5)
Portal and/or superior mesenteric vein reconstruction type
Running suture 41 27,5 7 16,3
Median length, cm (min-max) 1,5[1; 2](0,5-3,5) 2[1,5; 2,5] (0,5-2,5)
76 51,0 21 48,8
End-to-end - - <
Median length, cm (min-max) 2(8[52_435?] 3[2,5; g’vg(]?;l,5-7)
Autovenous prosthesis 4 2,7 2 47
Median length, cm (min-max) 3.0[2.,5; 3.,5] (2-4) 4,5 [4; 5] (4-5)
30,2
28 18,8 13 ;
Synthetic prosthesis 0,083
Median length, cm (min-max) 5 [4; 6] (3-8)*
0,006
Degree of radicality of the surgery
RO 17 7185 42 =i
’ 0,001
2,3*
R1 29 19,5 1 0,003
R2 S 2,0 - -
MegnaHa onuTenbHoOCTU 300 [255; 360] 290 [240; 330]

onepauumn, MUH. (MUH-MaKc)

MegwnaHa kpoBonoTepu, Mn
(MMH-Makc)

(190-640)

1800 [900; 3000]
(50,0-8500,0)

(190-460)
1120* [700; 1500]
(200,0-3200,0)
0,0002

**Statistically significant differences as compared to the standard approach,

p<0.05

Table 1. Characteristics of standard and mesenteric approaches
to surgical treatment of patients with cancer of the head of the
pancreas with invasion of the major veins

Tabnuua 1. Xapakmepucmuka cmaHOapmHo20 u 6pbikee4Ho2o
80CMynoB K Xupypau4eckoMy siedeHuto 60IbHbIX PakoM 20/10BKU
K ¢ uHBasueli MazucmpasbHbIX BeH
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resection (Fig. 1). This approach allowed identification of a
credibly more frequent development of local recurrences in
non-radically operated patients with standard approach (40.6%
vs. 7.7%, p=0.001).

m DISCUSSION

Considering many years of clinical practice, this
comparative study of mesenteric versus standard approaches
for pancreatic head cancer with portal vein and/or superior
mesenteric vein invasion demonstrates clear advantages of
the mesenteric technique. Although the mesenteric approach
required higher qualification of the operating surgeon, it gives
the opportunity of performing radical surgeries credibly more
frequently (p=0.001). We were able to perform RO resection of
the tumor invading the major veins in 97.7% patients, whereas
similar radical surgeries using the standard approach were
possible only in 78.5% patients.

The mesenteric approach also demonstrates a definitive
advantage of significantly reduced intraoperative blood loss
(p=0.0002). In our study, median blood loss in patients with
mesenteric approach was 1200 ml, whereas in the standard
approach it reached 1800 ml. Maximum individual blood loss
in mesenteric approach was 3200 ml, whereas in the standard
approach is was 2.6 times higher at 8500 ml. We believe that
the reduced blood loss results from the ability provided by the
mesenteric approach to assess tumor extent and resectability
early in the operation, to ligate vessels feeding the tissues of the
operating area, e.g. gastroduodenal and pancreaticoduodenal
arteries.

Our analysis of the options of resection and reconstruction
of major veins depending on the approach to the operating
field showed that the mesenteric approach provides wide
opportunities of end-to-end reconstruction of the portal vein
and/or superior mesenteric vein without using the prosthetic
after circular resection. Formation of only one anastomosis
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Figure 1. Types and frequency of progression of pancreatic head
cancer with invasion of the major veins depending on access to
surgical treatment and the degree of its radicality.

PucyHok 1. Budbl u yacmoma npozpeccupoBaHUsi paka 20/10BKU
MK ¢ uHBasuel MazucmpasbHbIX BEH B 3aBUCUMOCMU om docmyna
K XUpypau4eckoMy ie4eHuto U cmeneHu e2o padukasbHocmu.

significantly reduces the risk of thrombosis development. In the
mesenteric approach, we formed the end-to-end anastomosis
in the statistically greater resection length (p=0.007), which
in individual cases reached 7 cm.

We identified no statistically significant effect of the
approach on the long-term outcomes of surgical treatment
of pancreatic head cancer with invasion into major veins.
However, the analysis of long-term outcomes depending on
the approach type and degree of radicality of surgery showed
a credibly more frequent development of local recurrence
in the standard approach in non-radically operated patients
(40.6% vs. 7.7%, p=0.001). It is to me mentioned that by
the end of the study the single non-radically operated patient
with mesenteric approach survived without signs of tumor
progression for 12 months after the surgery and adjuvant
chemotherapy.

m CONCLUSION

The advantages of mesenteric approach to surgical
treatment of patients with pancreatic head cancer with invasion
into portal and/or superior mesenteric vein were identified
as follows: 1) possibility of assessing tumor extent and
operability early in the procedure, 2) credibly more frequent
RO surgeries performance, 3) credibly reduced intraoperative
blood loss, 4) more opportunities of end-to-end major vein
reconstruction after the circular resection, which decreases
the risk of thrombosis by forming just one anastomosis and
reduces the time of compression of major veins, thus lowering
the risk of ischemia of the liver and the intestines. #=
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