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Survival rate

Langenbeck’s Archives of Surgery
https://doi.org/10.1007/500423-020-02065-w

ORIGINAL ARTICLE 4')

Check for
updates

Clinical impact of preoperative tumour contact with superior
mesenteric-portal vein in patients with resectable pancreatic
head cancer
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Ausania F, et al. Langenbecks Arch Surg 2021



COMPLETA AVALIACAO PRE-OPERATORIA

Proximal-Distal
Extensao
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Isaji S, et al. Pancreatology 2018
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EXTENSAO DO ENVOLVIMENTO

Group A (not exceeding SB)

\
)\ i& Group B (not exceeding M)

Group C (not exceeding IB)

‘ UP = SMA Group D (exceeding IB)

Fig. 2. Classification of the duodenal margin of SMV invasion. Group A: SMV invasion not exceeding the superior border of the duodenum (SB), Group B: SMV invasion not
exceeding the middle of the duodenum (M), Group C: SMV invasion not exceeding the inferior border of the duodenum (IB), and Group D: SMV invasion exceeding the inferior
border of the duodenum (IB). SMV: superior mesenteric vein, PV: portal vein, SMA: superior mesenteric artery, UP: uncinate process, Ph: pancreatic head, Pb: pancreatic body, Pt:
pancreatic tail. Anatomical scheme of the pancreas in Japanese classification of pancreatic cancer 7th edition with modifications. (permission from Kanehara & Co., Ltd., Tokyo,

Japan).

Isaji S, et al. Pancreatology 2018



QUIMIOTERAPIA NEOADJUVANTE

Table 2
International consensus of classification of BR PDAC based on anatomical definition using CT imagings including coronal and sagittal sections.

Resectable: R « SMV/PV: no tumor contact or unilateral narrowing
o SMA, CAI CHA: no tumor contact

Borderline resectable: BR Subclassified according to SMV[PV involvement alone or arterial invasion.

BR-PV (SMV/PV involvement alone) ¢ SMV/PV: tumor contact 180° or greater or bilateral narrowing/occlusion, not exceeding the inferior border of the duodenum.
e SMA, CA, CHA: no tumor contact/invasion

BR-A (arterial involvement) e SMA, CA: tumor contact of less than 180" without showing deformity/stenosis.

e CHA: tumor contact without showing tumor contact of the PHA and/or CA.

(The involvement of the aorta is categorized as unresectable.

Presence of variant arterial anatomy is not taken into consideration )

nresectable: Subclassified according to the status of distant metastasis

Locally advanced: LA e SMV/PV: bilateral narrowingfocclusion, exceeding the inferior border of the duodenum.
e SMA, CA: tumor contactfinvasion of 180 or more degree®.

e CHA: tumor contact/invasion showing tumor contact/invasion of the PHA and/or CA.

e AQ: tumor contact or invasion
L ]

Metastatic: M Distant metastasis $.

SMV: superior mesenteric vein, PV: portal vein, SMA: superior mesenteric artery, CA: celiac artery, CHA: common hepatic artery, PHA: proper hepatic artery, #: In the cases
with CA invasion of 180° or more without involvement of the aorta and with intact and uninvolved gastroduodenal artery thereby permitting a distal pancreatectomy with
enbloc celiac axis resection (DP-CAR) [21], some members prefer this criteria to be in the BR-A category. $: including macroscopic para aortic and extra abdominal lymph node
metastasis.

Isaji S, et al. Pancreatology 2018
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ORIGINAL ARTICLE - PANCREATIC TUMORS

Pancreatic Adenocarcinoma with Venous Involvement: Is Up-
Front Synchronous Portal-Superior Mesenteric Vein Resection
Still Justified? A Survey of the Association Francaise de Chirurgie

Morbidade e mortalidade igual p= 0,16

a
a
a
d
a
a

Quimioterapia esteve associada com melhor sobrevida a longo prazo

QUIMIOTERAPIA NEOADJUVANTE

Delpero JR, et al. Ann Surg Oncol 2016
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CASE REPORT

Resection of the main trunk of the superior mesenteric vein
without reconstruction during surgery for giant pancreatic
mucinous cystadenoma: A case report

Chen YT, et al. World J Gastroenterol 2015

M J g World Journal of
Clinical Cases

Submit a Manuscript: http:/ /www.fopublishing.com World | Clin Cases 2018 August 16; 6(8): 214-218

DOI: 1012998 / wice.v6.i8.214 ISSN 2307-8960 {online)

CASE REPORT

Pancreaticoduodenectomy with combined superior
mesenteric vein resection without reconstruction is
possible: A case report and review of the literature

Jouffret L, et al. World J Clin Cases 2018




EXTENSAO DA MOBILIZACAO ACIMA E ABAIXO DA LESAO

Tipo 2 Resseccao porta-mesentérica (14,4%)



SMV

Ulrich A, et al. 2018



RESSECCAO VENOSA PORTO-MESENTERICA

Type 1 b Type 2 c Type 3 d Type 4

Schneider M, et al. BJS 2021;108: 777-85
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HOW | DO IT “ WILEY

Cattell-Braasch maneuver in pancreatic surgery. No need of
venous graft for vascular resection

REDUZIR A NECESSIDADE DE ENXERTO

Muttillo EM, et al. J Surg 2020



Journal of Gastrointestinal Surgery
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Pancreaticoduodenectomy with Segmental Venous Resection:
a Standardized Technique Avoiding Graft Interposition

VEIA PORTA-MESENTERICA

Addeo P, Bachellier P. J Gastrointest Surg 2021
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REVIEW ARTICLE

i
g

What do surgeons need to know about the mesopancreas

Eduardo de Souza M. Fernandes ' - Oliver Strobel** . Camila Girdo 2 - Jose Maria A. Moraes-Junior>® .
Orlando Jorge M. Torres >4 %)

Table 3 Advantages of

the artery-first approach
(SHARMA) [35]

1. Resection without breaching the tumor
extension plane, thereby minimizing
cell spillage

2. Increases curative (T{{]) resection,
decreases local recurrence

3. Complete resection of peripancreatic
retroperitoneal tissue around the
plexuses

4. Increased lymph nodal clearance

5. Early assessment of non-resectability
(SMA involvement), avoiding useless
R2 resections

6. Better delineation of SMA and
identification of RHA anomalies

7. Easier en bloc resection and
reconstruction of SMV-PV by “no
touch” technique

8. Reduced need for graft substitutions

ARTERY FIRST APPROACH

Fernandes ESM, et al. Langenbeck’s Arch Surg 2021

9. Reduced operative time and blood loss
(early ligation of IPDA/JAT)
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CONTROLE VENOSO Sangramento

Fistula pancreatica
Gastroparesia
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1 Os diametros dos cotos da veia (apds a resseccao) sao apropriados
para a anastomose, permitindo fluxo do intestino para o figado?

J A veia esplénica pode ser preservada?

[ Existe possibilidade da veia esplénica ndo ser reconstruida?

1 Ha necessidade de interposicao de enxerto (ou patch),
ou é possivel fazer término-terminal sem interposicao?
 Qual enxerto (ou patch), se necessario, é o mais
 apropriado nessa situacao individual?

Ulrich A, et al. 2018
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d Resseccao como ultimo procedimento
ASPECTOS TECNICOS
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d Resseccao como ultimo procedimento
d Sempre a peca toda

EBSERH
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Prolene 6.0

Duas agulhas
Duplo reparo
Sutura continua
Inicio posterior
Longe para perto
Flushing
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Growth factor



RESSECCAO VENOSA PORTO-MESENTERICA







Y

LS

Q
<
o4
—
oc
-
(72
Z
O
N
Ll
oc




RECONSTRUCAO




RECONSTRUCAO

TRIANGLE OPERATION
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RESSECCAO VENOSA PORTO-MESENTERICA

Pancreatectomia total
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QUAL A MELHOR RECONSTRUCAO

Table 4. Postoperative complications according to vein reconstruction techniques in all patients
with venous resection and reconstruction

All (%) Spiral graft (%)| End-to-end (%) |Tang/patch (%) p-value

PV/SMYV thrombosis | 8 (4) 2(3) 4 (5) 2(4) 781
PPH

None 102 (52) 32 (46) 45 (48) 25 (50)

A 49 (25) 20(29) 13 (17) 16 (31)

B 43 (22) 16 (23) 16 (21) 11(21)

C 4(2) 1 (1) 3(4) 0 341
Re-operation* 14 (7) 5(7) 8 (10) 1(2) 176

*See detailed information in the results section. Tang = tangential; PV = portal vein; SMV =
superior mesenteric vein; PPH = postpancreatectomy haemorrhage.

Vuorela T, et al. Eur J Vasc Endovasc Surg 2022




ENXERTOS

Veia safena

Veia jugular interna esquerda

Veia renal esquerda (préximo da veia cava)
Veia iliaca externa

Veia gonadal

Veia femoral

Veia de cadaver

Patch peritoneal

Pericardio bovino

Enxerto de PTFE

4
4
4
4
d
4
d
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ENXERTOS
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REMANESCENTE DA VEIA ESPLENICA

a Splenic vein inserted into portal vein

e

b Splenic vein inserted into left renal vein

-3+
ER)

Schneider M, et al. BJS 2021; 108: 777-85




REMANESCENTE DA VEIA ESPLENICA

C Prosthesis bridging splenic vein and vena cava

Schneider M, et al. BJS 2021; 108: 777-85



REMANESCENTE DA VEIA ESPLENICA

http://dx.doi.org/10.1016/j.hpb.2017.02.438

ORIGINAL ARTICLE

Splenic vein reconstruction is unnecessary in

pancreatoduodenectomy combined with resection of the
superior mesenteric vein—-portal vein confluence
according to short-term outcomes

LG+IM (5) LG (6)

IM (12)

5 6

/ l LGV 4

Tanaka H, et al. HPB 2017

LGV 4

8

LGV ‘

O Veia gastrica esquerda
d Veia mesentérica inferior




REMANESCENTE DA VEIA ESPLENICA

X

O Reimplantar

Matsuki R, et al. Langenbeck's Arch Surg 2021



REMANESCENTE DA VEIA ESPLENICA

Langenbeck's Archives of Surgery
https://doi.org/10.1007/500423-021-02318-2

HOW-I-DO-IT ARTICLES ")

Check for
updates

Splenorenal shunt for reconstruction of the gastric and splenic venous
drainage during pancreatoduodenectomy with resection of the portal
venous confluence

 Veiarenal esquerda

Al-Saeedi M, et al. Langenbeck's Arch Surg 2021



VEIA GASTRICA ESQUERDA
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Not all Whipple procedures are equal: Proposal for a classification of
pancreatoduodenectomies

Padrao
porta-mesentérica (14,4%)

multivisceral
arterial

Mihaljevic AL, et al. Surgery 2020
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Xu YC, et al. World J Gastroenterol 2022; 28: 2057-75
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European Journal of Radiology 137 (2021) 109603
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European Journal of Radiology q ¢
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Radiological evaluation of pancreatic cancer: What is the significance of =
arterial encasement >180° after neoadjuvant treatment?

A cut-off of > 270° for post-NAT circumferential contiguity by solid
soft tissue yielded the second-highest Youden’s J value (J = 0.365, 95 %
CI 0.024 to 0.607) with a high NPV (89.3 %, 95 % CI 73.6%-96.1%) and
moderate PPV (44.7 %, 95 % CI 37.2%-52.4%; accuracy: 61.3 %, 95 %
CI 49.4%-72.4%). In other words, the probability that an artery with
post-NAT circumferential contiguity by solid soft tissue >180° and <
270° is not invaded is 89.3 %.

Mayer P, et al. Eur J Surg Oncol 2021
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Viable tumour in frozen specimen

from suspicious arterial site (coeliac axis / SMA)

Yes No

I

Level 3 dissection +
dissection of triangle

v
Complete divestment possible

Yes No

i x

Limited/segmental arterial involvement
and reconstruction feasible
and favourable general health status

Arterial divestment
+ dissection of triangle

Yes No

I

No resection
(Further) chemotherapy
Consider re-exploration after chemotherapy

h 4

Arterial resection and reconstruction
+ dissection of triangle

Divestment

Resseccdo arterial

Tipo 4 Resseccdo arterial (1,0%) Paliacio

Schneider M, et al. Br J Surg 2021
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Periarterial divestment in pancreatic cancer surgery

Markus K. Diener, MD®, André L. Mihaljevic, MD?, Oliver Strobel, MD®, Martin Loos, MD",
Thomas Schmidt, MD®, Martin Schneider, MD*, Christoph Berchtold, MD",

Arianeb Mehrabi, MD?, Beat P. Miiller-Stich, MD?, Kuirong Jiang, MD",

John P. Neoptolemos, MD?, Thilo Hackert, MD?, Yi Miao, MD", Markus W. Biichler, MD*"

4 Department of General, Visceral, and Transplantation Surgery, University of Heidelberg, Heidelberg, Germany
® pancreas Centre, First Affiliated Hospital, Nanjing Medical University, Nanjing, PR. China

Diener MK, et al. Surgery 2020



DIVESTMENT

Tunica adventitia

Periarterial tissue/ __ External elastic lamina

nerve plexus

Tunica media
Tunica intima
Periarterial divestment Subadventitial divestment

Schneider M, et al. BJS 2021; 108: 777-85




DIVESTMENT

A) Grade o (No tumor)

B) Grade I (Invasion of the tunica adventitia). Tumor free distance from external elastic lamina >
imm.

Ro - Sub-adventitial divestment

C) Grade Il (Tumor invasion of the tunica adventitia < #nm of the external el®stic lamina.

Miao Y, et al. Surg Open Sci 2023
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Langenbeck's Archives of Surgery
https://doi.org/10.1007/500423-021-02178-w
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Hepatic artery resection

without reconstruction In pancreatoduodenectomy IR TQd Lo N U L]

GDA

GDA
GDA

Burasakarn P, et al. Langenbeck's Arch Surg 2021



https://doi.org/10.1016/j.hpb.2018.07.017 HPB

ORIGINAL ARTICLE

Pancreatectomy with arterial resection is superior to
palliation in patients with borderline resectable or locally
advanced pancreatic cancer

RESSECCAO ARTERIAL
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Michels type I Michels type II Michels type III Michels type IV
Hiatt type I Hiatt type II Hiatt type III Hiatt type IV

0

Normal rLHA from LGA IRHA from SMA IRHA + rLHA

Xu YC, et al. World J Gastroenterol 2022; 28: 2057-75



IObservational Study

 OPEN |

Arterial resection during pancreatectomy for
pancreatic ductal adenocarcinoma with arterial

invasion

A single-center experience with 109 patients

Cumulative progression free rate

Sobrevida global média 18,4 meses
Sobrevida livre de progressao média 9,8 meses
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o 087
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0 12 24 % 4 60
A Overall survival (months)

Kwon J, et al. Medicine 2020
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A LGA B C
LHA CHA stump

LGA

LHA CHA SA

SMA GDA
rRHA rRHA stump

SA transposition SMA

E Transposi¢dao da AE F Anastomose da GDA com rH

LHA
PHA stump L LHA
LGA
- CHA stump SA CHA stump \._ rCHA stump
AN N
RHA RHA AN

SMA SMA

Interposicao de enxerto
g Anastomose de PHA coma MCA Interposicdo de enxerto RHA e RIA

Xu YC, et al. World J Gastroenterol 2022; 28: 2057-75




ARTERIA HEPATICA COMUM
ARTERIA ACESSORIA D (SMA)
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[EE3%E  ABCD Arq Bras Cir Dig

Xt 2022351643 Letter to the Editor
= :  https://doi.org/10.1590/0102-672020210002e1643

COMBINED VENOUS AND ARTERIAL RECONSTRUCTION IN THE
TRIANGLE AREA AFTER TOTAL PANCREATODUODENECTOMY

RECONSTRUGAO VENOSA E ARTERIAL COMBINADA NA AREA DO TRIANGULO APOS
PANCREATODUODENECTOMIA TOTAL

Eduardo de Souza Martins FERNANDES'*, Jose Maria Assuncdo MORAES-JUNIOR?", Rodrigo Rodrigues VASQUES*”,
Marcos BELOTTO*", Orlando Jorge Martins TORRES?”

Fernandes ES, et al. Arq Bras Cir Dig 2022.
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