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Development / Acceptance of ALPPS
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Reports about mortality

Reports about oncological outcomes

Reports about effectiveness
of PVE/HVE



Hepatic Vein Embolisation

3

Ongoing Trials:
Dragon-1 Trial: Training, Accreditation, 
Implementation and Safety Evaluation of Combined 
PVE/HVE (40 centers)
• In DRAGON 1 every center has to demonstrate the 

ability to enroll 3 patients in 12 months safely
• Ability of each center to enroll 3 patients for 

PVE/HVE in 12 months safely and perform the 
procedure including the liver resection without 90-
day mortality after resection due to complications. 
If this goal is achieved center will be enrolled 
in DRAGON 2

DRAGON-2 Trial: Randomized controlled trial (PVE 
vs. HVE/PVE)

Begin of ALPPS

Influence

Portal Vein Embolisation

Mortality 12.8%



__________
Wen XD, Xiao L. World J Gastrointest Surg 2021;13:814-21

ALPPS Influence



_______________
Muller PC, et al. Langenbecks Arch Surg (2021)

Portal vein embolization

Liver venous deprivation

ALPPS

q No tumor in the FLR

Patient selection



__________
Elias D, et al. Br J Surg 1999;86:784-8

Volumetric increase
LL – Left lobe        59-127%
LM – Liver mets 60-970%

LL – Left lobe
LM – Liver mets

Patient selection



Hypertrophy Concepts: 
Mechanisms

„Tissue trauma“

Closure of
collaterals

Portal vein
embolisation

Hepatic vein
embolisation

PVE PVE / LVE ALPPS

Portal vein
embolisation

+ + +

Hepatic vein
embolisation
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Closure of
collaterals
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Tissue trauma +



_______________
Sparrelid  E, et al. HepatoBiliary Surg Nutr 2021;10:1-8

Patient selection

q Size of the FLR



__________
Huang Y, et al. J Cancer 2021;12:1770-8.

q Resection rate 66.5%

q Feasibility of completion hepatectomy 76.3% 

Portal vein embolization



q Resection rate
q PVE - 76.3% (Huang 2021)
q ALPPS – 98.4% (Schadde 2015)
q ALPPS – 100% (Hernandez-Alejandro 2014)
q ALPPS – 100% (Bjornsson 2015)
q ALPPS – 100% (Adam 2016)
q ALPPS – 100% (Herman 2014)

FEASIBILITY OF COMPLETION HEPATECTOMY
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___________
Maurer R, et al. Surg Radiol Anat 2016

q Segment 4
q 2-8 portal branches
q Embolization is challenging
q reproducibility questioned
q Thrombosis of the FLR (S2/S3)
q High number S4 - failure

Patient selection



__________
Khayat S, et al. Cancers 2021

Liver venous deprivation 

Montpellier, France



__________
Khayat S, et al. Cancers 2021

q OS 1 year 87%
q OS 3 years 60.3%

Montpellier, France



__________
Cassese G, et al. J Gastrointest Surg 2023

Montpellier, France

PVE vs LVD



__________
Kobayashi K, et al. Surgery 2020

PVE vs LVD

Montpellier group? No



__________
Boning G, et al. Cardiovasc Intervent Radiol (2022) 45:950–957

q Hypertrophy rate (II/III)
q PVE 54.1 ± 27.6%
q LVD 59 ± 29.6

P=0.637

q Hypertrophy rate (II/III and IV)
q PVE 44.9 ± 28.9%
q LVD 48.2 ± 22.2

P=0.719

PVE vs LVD

Montpellier group? No



__________
Yi F, et al. World J Surg Oncol 2022 20:399

Regeneration rate

q ALPPS - higher regeneration rate than LVD/PVE
q LVD and PVE - no difference

Montpellier group? No

PVE vs LVD vs ALPPS



__________
Yi F, et al. World J Surg Oncol 2022 20:399

Time to hepatectomy

q ALPPS shorter than LVD/PVE
q LVD and PVE - no difference

PVE vs LVD vs ALPPS



__________
Yi F, et al. World J Surg Oncol 2022 20:399

Resection rate

q ALPPS - higher resection rate than PVE
q ALPPS and LVD – no difference
q LVD and PVE - no difference

PVE vs LVD vs ALPPS



__________
Yi F, et al. World J Surg Oncol 2022 20:399

Clavien-Dindo ≥ 3a complication rate

q No significant difference
q ALPPS – trend of a higher Clavien-Dindo ≥ 3a complication rate

PVE vs LVD vs ALPPS



Barmbek Experience 2010 – 2023: lessons learned

Prof. Karl Oldhafer (Hamburg – Germany)



pre-intervention FLR [ml] 192
pre-intervention sFLR [%] 

11,9 
•

post-intervention FLR [ml] 320 

post-intervention sFLR [%] 19,9 

Barmbek Experience 2010 – 2023: Rescue ALPPS

Prof. Karl Oldhafer (Hamburg – Germany)



PVE /HVE

Rescue ALPPS

FLR increase

Barmbek Experience 2010 – 2023: Rescue ALPPS

Prof. Karl Oldhafer (Hamburg – Germany)



Volumetry 13 days after ALPPS 

post-intervention FLR [ml] 421
post-intervention sFLR [%] 26,2

Barmbek Experience 2010 – 2023: Rescue ALPPS

Prof. Karl Oldhafer (Hamburg – Germany)



PVE /HVE

Rescue ALPPS

FLR increase

Barmbek Experience 2010 – 2023: Rescue ALPPS

Laparotomy + closure of 
collaterals

Prof. Karl Oldhafer (Hamburg – Germany)



Full-Robotic ALPPS
ALPPS Step I
15.01.2021

pre-intervention FLR 372 ml (22,5%)

TCT / ACT 
25.01.2021

post-intervention FLR: 544 ml (33,0%)
FLRBWR (FLR to BW ratio): 0,76

ALPPS Step II
1.02.2021

post-intervention FLR: 600 ml (36,4%)
FLRBWR (FLR to BW ratio): 0,83
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Prof. Karl Oldhafer (Hamburg – Germany)



2 Contiguous segments:
Portal vein
Hepatic artery
Bile duct
Outflow

Liver resection  
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q 54-year-old male patient 
q Synchronous liver metastases
q Left sided colon tumor

q Primary resected previously
q Colostomy 

q Chemotherapy
q FOLFOX 12 cicles

Monosegment ALPPS  

q KRAS Wild-type 
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       Universidade Federal do Maranhão              Serviço de Cirurgia do Aparelho Digestivo

q Liver metastases:
q  Segment II preserved

CT



__________
Schadde E, et al. Surgery 2015;157:676-89.
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q Decision (Tumor board)
  ALPPSq 1st step
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CT scan q After 3 weeks
q Portal phase



Courtesy: Prof. Deniz Balci (Istanbul – Turkey)

VOLUMETRY Segment 2

FLR 32.7%
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q2nd step



________________________________________________________________________________
       Universidade Federal do Maranhão              Serviço de Cirurgia do Aparelho Digestivo



________________________________________________________________________________
       Universidade Federal do Maranhão              Serviço de Cirurgia do Aparelho Digestivo

q SPECIMEN 



POSTOPERATIVE COURSE

q  ICU 9 days 
q  Complications ≥ 3b (clavien-dindo)

q Reoperation (intestinal occlusion)
q  Lenght of stay 34 days 
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2 Contiguous segments:
Portal vein
Hepatic artery
Bile duct
Outflow

Liver resection  
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1 segment

ALPPS influence  



– Insufficient FLR: low need: PVE
– Insufficient FLR: intermediate need: PVE + HVE
– Insufficient FLR: large need: ALPPS
– Insufficient FLR plus Bilobar CRLM ALPPS
– “Fire-Break“ for tumor progression ALPPS
– Rescue technique for insufficient hypertrophy

after PVE or HVE ALPPS
– 1 liver segment ALPPS

39
________________________________________________________________________________
ISLS 2023 – Zurich, Switzerland                              October 18-21, 2023 

CONCLUSION



Thanks!


