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• Ratio:Consequence of ESCAM: 
•  1st Int collaboration in the world 
•  One big unit, same protocols, research 
• In 2015 more than 400 liverresections 

per year 
• In 2015 more than 150 pancreatic 

resections per year 
• In 2015 more than 60 liver Tx per year 
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HPB chirurgie: 

–  Pancreascarcinoom 
–  Levermetastasen  
–  ( Primaire levertumoren) 
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Sorts of carcinoma: 
 Solid Tumors: Adenocarcinoma (PDAC=pancreatic ductal 
adenocarcinoma) 
 > 95 % off all  malignant pancreatic-tumors 
 
• Endocrine tumors 
 3 % off all pancreatic-tumors 
 50 % off all pancreatic-tumors  < 40j. 
 
• Cystic tumors 
 1 % off all malignant pancreatic-tumors 
 10 % off all pancreatic-cysts 

Pancreas carcinoma 
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patient considerations 
 Cardiovascularly fit 
• Reasonable pulmonary function 
• Age? 
• No portal hypertension 



Segmental portal hypertension 



patient assessment 

• Ultrasound 
• CT scan 
• ERCP ± stent 

• Laparoscopy ±  
USS  

• PTC/PTD 
• MRI 
• PET scanning 
• Doppler/duplex 
• Intravascular USS 
• Endoscopic USS 



ERCP 
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Pancreas – laparoscopy ± USS 
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        Pancreas – laparoscopy ± USS 



Whipple’s - selection 



                         Surgical Techniques 
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Standard: Pancreaticodudodenectomy 
 
Vascular resection is done to increase 
complete resection rates 
 
Venous resection ìs nowadays regarded as 
standard of care ( if necessary) in hands of 
experienced surgeons 
 
Arterial resection remains controversial (high 
mortality and relatively poor outcomes) 



WHIPPLEWHIPPLEWhippleW 
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WHIPPLE 



PPPD 
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Laparoscopic approach 
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‘VOMIT’ 
• Victims of Medical Investigative Technology 

 
• Victims of Modern Imaging Technology 



                 Portal Venous resection 
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• In the past portal venous resection had a 25% mortality rate, 
nowadays that number is below 5% 
 

• Necessary is a  good vein proximal and distal 
 

• Perioperatively not /difficult to determine if portal vein is 
infiltrated (Kim et al BR J S 2013;100;1349-1356) 

 
 

• Planned resection has better results than unplanned 
resection (Kim et al BR J S 2013;100;1349-1356) 

 



Margin-dependent overall survival of patients with 
pancreatic adenocarcinoma who underwent portal vein 
resection with pancreaticoduodenectomy. P = 0·009 
(log rank test) 
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Whipple’s - survival and tumour stage 



Leverchirurgie anno 2017 
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Hoeveelheden: 
 
Maastricht in begin (voor 2000)  
• 7-8 levers per jaar 
• 5-10 Whipple’ s per jaar. 
 
Dejong nam kennis mee uit Edinburgh (James Garden) 
Bemelmans nam kennis mee uit Parijs (Henri Bismuth) 
 
Door centralisatie begonnen deze getallen snel te stijgen 
EN de complexiteit van de ingrepen nam zienderogen toe: 
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Aanvankelijk simpel eenzijdig 

• Eenzijdige metastasen 
• Niet teveel (minder dan 3) 
• Lymfkliermetas ligament contraindicatie 
• Anesthesie was nog niet ingespeeld 
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RatiLeverchirurgie gedurende de laatste decennia: 
 

•In het begin: metastasen in de lever waren het 
einde……. 

 
•Levermetastasen aan een kant in de lever, niet meer 

dan 3…. 
 

•Meer levermetastasen, aan een kant…… 
 

•Levermetastasen bilateraal resectabel… 
 

•Enige geldende regel heden ten dage: voldoende 
functioneel leverweefsel dient over te blijven 
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• Technieken belangrijk verbeterd: 
 

• CVD moet laag zijn tijdens leverchirurgie 
• CUSA, Argon, bipolair 
• Echo uitgevoerd door leverchirurgen zelf 
• Pringle manoevre (afklemmen lig hepatoduodenale) 
• Extra lokale ablatietechnieken (RFA, alcoholisatie, cryo, 

microwave, TACE, IRE, SIRT) 
• Vasculair door Tx chirurgie meer mogelijkheden  
 

           Uniklinik RWTH Aachen ESCAM 



 Vroeger 1 cm marge nodig 
 

 Momenteel: 1 mm Cancer free margin voldoende;    
 standard of care 
               Hamady et al. Ann Surg 2013, may 31 
 
 Zelfs minder marge wordt getolereerd 
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Ann Surg. Dec 2000; 232(6): 777–785 
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Opties bij te kleine rest lever 
Bij onvoldoende resterend leverweefsel: porta 

embolisatie (PVE) 
  - 2 stage resection: eerst PVE rechts en 

schoonmaken links; second stage definitieve 
behandeling door rechter hepatectomie 

 - ALPPS procedure ook wel genoemd in situ split 
(Associating Liver Partition and Portal vein ligation for 
Staged hepatectomy 

Mini ALPPS 
 



PVE 
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PVE 
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Two-Stage Hepatectomy: A Planned Strategy to Treat 
Irresectable Liver Tumor 

 
René Adam, MD, PhD, Alexis Laurent, MD, Daniel Azoulay, 

MD, PhD, Denis Castaing, MD and Henri Bismuth, MD, 
FACS (Hon)  
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ALPPS (Associating Liver Partition and Portal vein ligation for 
Staged hepatectomy) 



12 

        18.04.12           14.05.12   25.05.12  

OP1 8.05.12 OP2 15.05.12 

  



    18.04.12          14.05.12                     25.05.12         

OP1 08.05.12 OP2 15.05.12 

Measurements of left liver volumes (cm3) 

251 531 730 
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• Figure: Strategies for safer removal of 
large or multiple liver tumors. 
A Portal vein embolization to increase 
the future remnat liver 
B Two-staged hepatectomy (Adam 
2000) 
C Portal vein embolization (Jaeck 
2003) followed by two-staged 
hepatectomy 
D Portal vein ligation and two-staged 
hepatectomy (Clavien 2007) 
E ALPPS (Schlitt 2012). Tumors are 
highlighted in yellow. The shaded areas 
indicate the removed part of the liver 
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Liver resections Maastricht 1990 - 2005 



Resections for CRC mets 
1991 - 2005 
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Conclusions: 
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Pancreaschirurgie de laatste jaren langzaam 
voorwaarts; resultaten nog steeds zeer 
matig 
 
Leverchirurgie heeft grote vlucht genomen 
met vele technische mogelijkheden en 
goede resultaten 
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Top remains difficult but also challenging 
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Thank you for your attention 
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