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Pancreatic Cancer

• Most difficult to solve surgical issue

• 4th leading cause of cancer-related death

• 2nd by 2030

• Poor prognosis even after PD + adj chemo

1. 20-25% 5-yr survival

2. 15-25 months OS

• R1 resections 20-50%            Early Recurrence 15-60% Early Death

• Close Anatomy with SMA, SMV, CT

• Median/SMA margin: Most frequent site of rec after PD ± SMV invasion

MESOPANCREAS!!!



Mesopancreas



Mesopancreas



Pathology Assessment

The Royal College of Pathologists 2019













Ann Surg 2017
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Mesopancreas

Lateral: medial and posterior aspect of uncinate process/pancreatic head

Medial: right aspect of SMV/SMA

Cephalic: origin of CT

Caudal: origin of mesenteric root/ IPDA-JA1

Posterior: left RV

World J Surg Oncol 2007



Total Mesopancreas Excision (TMpE) 



Langenbeck's Archives of Surgery 2021



Mesopancreas – Surgical Anatomy

Ann Surg 2017



Total Mesopancreas Excision (TMpE) 

MP
UP



Total Mesopancreas Excision (TMpE) 



Langenbeck's Archives of Surgery 2021
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Langenbeck's Archives of Surgery 2020

↑LNs ↑OS

↓Blood loss ↑RFS



MESOPANCREAS – Main Nerve Structures

Japan Cancer Society (Pancreatic Head Plexus)

JCS 2017



MESOPANCREAS – Japan Pancreas Society



Step 1:

En bloc resection of the mesopancreas

TMpE

Hackert et al. 2017, Hirono et. al. 2017

How to assure a high possibility of 

R0 resections in BR
Surgical strategy



Step 2:

Minimize the risk of local recurrence –

focus on perineural invasion

Perineural invasion:

• Early spreading to the  

retroperitoneal space, along the  

arterial vessels and to the

Lymph nodes

• Non-continuous spreading

Schorn et. al. 2017, Takahashi et. al. 1997, Bapat et. al. 2011

How to assure a high possibility of 

R0 resections in BR
Surgical strategy



• Level 1 LV1: Not for PDAC

• Level 2 LV2:  

Ligation of IPDA+JA1+JV1 and systemic 

resection of  correspondent lymph nodes incl.  

mesopancreas

• Level 3 LV3:

Hemicircumferential resection of the  plexus

• Extended Level 3 ExtLV3:

Completed peri SMA plexus resection (diarrhea)

Periarterial divestment
Inoue et. al. 2018

Step 3:

Minimize the risk of local recurrence –

focus on perineural invasion

How to assure a high possibility of 

R0 resections in BR
Surgical strategy



World J Surg 2018



TMPe



LV 2 LV 3 Ext LV 3



J Gastrointest Surg 2018

R1 <1mm resections: 0%!!!



Step 1:  

Artery first

771 artery-first PDs vs. 701 standard PDs

lower blood loss mortality equal morbidity lower R0: 76% vs. 67%

How to assure a high possibility of 

R0 resections in BR
Surgical strategy 

Br J Surg 2018



“Artery first” approach



Artery First Approach

evaluation of arterial infiltration

AMS

Weitz et al., JACS 2010



preparation celiac trunk & SMA

Weitz et al., JACS 2010

Artery First



Artery First Overview

Sanjay et al., Br J Surg 2012

literature search

6 different approaches



Artery First Overview

posterior medial uncinate inferior infracolic

left posterior inferior supracolic superior



Uncinate First Approach

Hackert et al., LAS 2010

Retrograde resection:

good vessel control (PV & SMA) 

convenient situs during resection 

standard technique in Heidelberg

can be combined with artery first approach



starting dissection caudally

Uncinate First

Hackert et al., LAS 2010



preparation along SMA & PV

Uncinate First

Hackert et al., LAS 2010



complete retrograde mobilisation of the pancreatic head

Hackert et al., LAS 2010

Uncinate First



TMPE – Surgical Technique



Artery First Approach - Advantages

J Pancreatobil Pancr Sci 2017

Resection without breaching tumor planes

NO cell spillage!

↑R0 resection, ↓local recurrence

Complete resection of peripancreatic 

retroperitoneal tissue TMpE

↑RLNs

Early assessment of non-resectability (SMA 

involvement)

Better delineation of SMA – abnormalities

Easier “en block” resection and

”NO touch” PV-SMV reconstruction

Reduced need for graft substitution

Reduced operative time and reduced blood 

loss (early ligation of IPDA/JA1)



TRIANGLE Operation – Vascular Oriented technique

HPB 2017



TMPE – Surgical Technique

Langenbeck’s Arch Surg 2019



TMPE – Sharp dissection – Frozen sections

Arterial Skeletonization – Avoid arterial resection / reconstruction

No increase in Mortality / Morbidity

Increase RLNs – R0 rate

HPB 2022



Surgery 2015

Supra and infra pyloric

(stations 5/6)

Anterior-superior group along 

the CHA (station 8a)

Along the bile duct/cystic duct

(stations 12b/12c)

Posterior aspect of the 

superior/Inferior aspect of the 

head of pancreas (13a/13b)

Right lateral side of the SMA 

(stations 14a/14b)

Anterior surface of 

superior/inferior aspect of head

(stations 17a/17b) ≥ 15LNs

Standard Lymphadenectomy 

in Pancreatoduodenectomy



Standard vs Extended Lymphadenectomy

Cancers 2023

RCTs

N+!!!



Increase No of harvested LNs but NOT increase No of (+) LNs/LNR

Offers NO advantage in OS/DFS in RCTs

↑↑Morbidity: DGE

Intractable diarrhea

Ascites

POPF
Langenbeck's Archives of Surgery 2020 

PALNs 16

(26%)





Positive LNs OS (months) LNR MS(months) 5-YRS

1 31.1 0 33.2 31.7%

2-3 26.1 >0-0.2 26.7 21.4%

4-7 21.9 >0.2-0.4 19.1 13.2%

≥ 8 18.3 >0.4 18.3 8.8%





N0 patients

No LNs OS

≥13 28

≤5 18 
(p<0.05)

N1 patients

No LNs OS

≥13 16

≤5 11

(p<0.001)

J Gastrointest Surg 2015



7685 stage I and II PDAC

3079 pts 1-10RLNs

2799 11-19

1807 20+

>RLNs increases R0 resection

>RLNs Decreases Recurrence

Significant Increase in OS when

RLNs>20 BOTH in N+ and N- pts

Neoadjuvant chemo-radio???

Pathological Assessment???

Pancreas 2017



27752 Whipples ↑No of RLNs Independent ↑↑↑ OS

1998-2011 Prognostic R0 resection

Factor

Am J Surg 2017

>20LNs



Conclusions

• Standardized right oncological pancreatectomy

• R0 resection

• TMPe as the standard approach in PD

• Artery – first 

• Regional but not “extended” lymphadenectomy

• Increase RLNs improves R0 and Survival rates (>20LNs)

• Individualized treatment
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