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Background : Pancreas Tx 

Mortality on Tx waiting list 

Mortality after pancreas Tx 

IPTR, UNOS data Gruessner et al 2004 

Pancreas Tx 
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Extended pancreas : a solution to the shortage ? 

few more veinous thrombosis 



Machine de perfusion idéale  
• Evaluer les greffons : 
• des paramètres de perfusion  
• de l’histologie en direct 

• Conserver les greffons  
• Transporter les greffons 
• Conditioner / « Soigner » 
• oxygénation 
• nutriments 
• thérapie : 
• Cellulaire 
• Génétique 
• Médicamenteuse 



1935 

Lindberg and Carrel 



1964 O.Belzer 

« hypothermic perfusion preservation of a human kidney had become a reality » 



Kidneys from DCD :  

Better graft survival after 1year : 

 98 % vs 94 % (p=0,03) 



Demain … 



perfusion 30 mmHg 

ringer solution 

24 and up to 48h 

1983 



Severe interstitial edema  



Nowadays still no clinical publication 

• Only few experimental series 

- 8 normothermic 

- 13 hypothermic  

 

 

• Pancreas perfusion: fear of barotrauma injuries and edema 

• endothelial lesions 

• platelet activation  

• thrombosis 



one abstract  : ISLET isolation 







First study of HPP of pancreas 

for whole organ transplantation 

Hypothermic Pulsatile Perfusion of                           

Human Pancreas  

 

Is it feasible and safe for the whole organ?   

Julien Branchereau, Karine Renaudin, and Diego Cantarovich 



 

Primary endpoint : Is HPP feasible for pancreas? 

 

Secondary EP : Is it safe ? 

 

• Pancreas discarded for clinical Tx (WO or Islet) 

 

• Approved by ethics committee and National Biomedecine 

Agency :ref PFS08-017 amendement  spécifique du 6/8/2014 

Study 



Control Splited Whole 

n=2 n=2 n=7 

Study design : 3 groups  



Group 2 : Splited n=2  

GIA stapper 80 mm 



Group 2 : Splited n=2  

HPP CS 



Group 3 :Whole organ HPP n=7 



Pulsatile perfusion 



• Waves pulsatile machine 

 

• Perf-Gen perfusat: 1 liter 

 

• Pressure: 25 mm HG 

 

• Temperature: 4/5 °C 

Pulsatile perfusion 



0 6 12 24 Hrs 

Histology at  0, 6, 12 and 24 hours 



RESULTS 



n

° 

CRSITAL Conservation T12 T24 

exocrine tissue ilset exocrine tissue ilset 

8 133982 SCS ischemic necrosis 

/steatonecrosis 

ischemic 

necrosis 

/ / 

10 136874 SCS no ischemic necrosis no ischemic 

necrosis 

ischemic necrosis 

/steatonecrosis 

ischemic 

necrosis 

Control n=2 

Macroscopic aspect unchanged 

BUT Ischemic & necrosis lesions at 24 H  

Duodenum  H24 CS : 136874 

Pancreas H24 CS : 136874 

Control group  



Split group n =2 

No difference between Head and Tail 

No difference after 24 H 

HPP ( splited ) HEAD 

Split group : Macroscopic aspect  

HPP ( splited ) HEAD 

115035 H24 
115035 

H0 



n

° 

CRSIT

AL 

Conservation T12 T24 

exocrine 

tissue 

ilset exocrine 

tissue 

ilset 

1 115035 HPP ( splited ) HEAD no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

CS ( splited ) TAIL no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

2 116232 HPP ( splited)  HEAD no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

CS ( splited) TAIL no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

Split group n =2 

No difference between Head and Tail 

Split group : Histologic aspect  



Whole organ HPP: Macroscopic aspect  

0h 
• female 

• 57 years 

• alcohol 

• 57 kg /155 cm 

• BMI 24.7 
Macroscopic aspect unchanged 

24hrs 



0h 24hrs 
• male 

• 47 years 

• 82 kg /173cm 

• BMI 27.4 

• alcohol 
Macroscopic aspect unchanged 

Whole organ HPP: Macroscopic aspect  



0h 24hrs 
• male 

• 64 years 

• 89 kg /168 cm 

• BMI 31.5 Macroscopic aspect unchanged 

Whole organ HPP: Macroscopic aspect  



n

° 

CRSITAL Conservation T12 T24 

exocrine tissue ilset exocrine tissue ilset 

3 118879 HPP ( whole organ ) ischemic necrosis 

/steatonecrosis 

ischemic 

necrosis 

ischemic 

necrosis 

/steatonecrosis 

ischemic 

necrosis 

4 119785 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

5 121505 HPP ( whole organ ) ischemic necrosis 

/steatonecrosis 

ischemic 

necrosis 

no ischemic 

necrosis 

ischemic 

necrosis 

6 128826 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

ischemic 

necrosis 

7 130280 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

ischemic 

necrosis 

9 134002 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

11 137101 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

ischemic 

necrosis 

/steatonecrosis 

ischemic 

necrosis 

118879 12 h 

extensive necrosis 

Whole organ HPP : Histologic aspect  



n

° 

CRSITAL Conservation T12 T24 

exocrine tissue ilset exocrine tissue ilset 

3 118879 HPP ( whole organ ) ischemic necrosis 

/steatonecrosis 

ischemic 

necrosis 

ischemic 

necrosis 

/steatonecrosis 

ischemic 

necrosis 

4 119785 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

5 121505 HPP ( whole organ ) ischemic necrosis 

/steatonecrosis 

ischemic 

necrosis 

ischemic necrosis ischemic 

necrosis 

6 128826 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

ischemic 

necrosis 

7 130280 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

ischemic 

necrosis 

9 134002 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

11 137101 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

ischemic necrosis 

/steatonecrosis 

ischemic 

necrosis 

118879 12 h 
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Whole organ HPP : Histologic aspect  

n

° 

CRSITAL Conservation T12 T24 

exocrine tissue ilset exocrine tissue ilset 

3 118879 HPP ( whole organ ) ischemic necrosis 

/steatonecrosis 

ischemic 

necrosis 

ischemic 

necrosis 

/steatonecrosi

s 

ischemic 

necrosis 

4 119785 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

5 121505 HPP ( whole organ ) ischemic necrosis 

/steatonecrosis 

ischemic 

necrosis 

no ischemic 

necrosis 

ischemic 

necrosis 

6 128826 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

ischemic 

necrosis 

7 130280 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

ischemic 

necrosis 

9 134002 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

11 137101 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

ischemic 

necrosis 

/steatonecrosis 

ischemic 

necrosis 

118879 12 h 

extensive necrosis 

118879 12 h 

extensive necrosis 

118879 24 h 

118879 12 h 

focal necrosis 

extensive necrosis 



n

° 

CRSITAL Conservation T12 T24 

exocrine tissue ilset exocrine tissue ilset 

3 118879 HPP ( whole organ ) ischemic necrosis 

/steatonecrosis 

ischemic necrosis ischemic necrosis 

/steatonecrosis 

ischemic necrosis 

4 119785 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

5 121505 HPP ( whole organ ) ischemic necrosis 

/steatonecrosis 

ischemic necrosis no ischemic 

necrosis 

ischemic necrosis 

6 128826 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

ischemic necrosis 

7 130280 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

ischemic necrosis 

9 134002 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

no ischemic 

necrosis 

no ischemic 

necrosis 

11 137101 HPP ( whole organ ) no ischemic necrosis no ischemic 

necrosis 

ischemic necrosis 

/steatonecrosis 

ischemic necrosis 

Pancreas after 24 H of HPP n = 9 

no damage  

Whole organ HPP : Histologic aspect  



0h 12h 

0h 24h 

24h 

NA 

128826 

Whole organ HPP : Histologic aspect  



0h 

12h 

24h 

insulin 

0h 

12h 

24h 

somatostatin 

24h 

0h 

glucagon 

NA 

128826 



Pancreas Resistance Index 

Resistance index decline up to 12 Hours 



Take home message: 

Hypothermic pulsatile perfusion of human pancreas is : 

 

- technically feasible 

 

- safe : 

- no pancreas edema 

- unaltered duodenum villi 



Acknowledgment : 

Co-workers : 

 

Karine Renaudin 

 

Diego Cantarovich 



Acknowledgment : 

 

Jacques Dantal 

Magali Giral 

Gilles Blancho 

Claire Garandeau 

Aurélie Meurette 

Maryvonne Hourmant 

Georges Karam 

Michel Videcoq et équipe de coordination 



Acknowledgment : 

IGL : 

JM  Royer  

M Net 


