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Liver Transplantation 
For Colorectal 

Metastases 



COLORECTAL CANCER 

~149.000 new cases U.S. in 2021
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Palliative chemotherapy 

Only ~30% candidates for  liver resection 



Unresectability CRLM

Hepatobiliary Surg Nutr 2020 9(6):797-800

Liver-only metsExtra-hepatic mets



Liver Resection CRLM

Hepatobiliary Surg Nutr 2020 9(6):797-800

Liver-only metsMajor limitation:
Insufficient Functional 
Remnant Liver



Resectability CRLM

Major limitation:
Insufficient Functional 
Remnant Liver
• Volume (>30-25%)
• Hepatic steatosis
• Chemo hepatoxicity
• Tumor location  

Strategies:
 Reduce tumor burden 

o Neoadjuvant therapy

 Increase FRL 
o Hypertrophy 
o Staged surgery 



Recurrence After Partial Hepatectomy 
for Metastatic Colorectal Cancer
without neoadjuvant therapy

62.4%

Ann Surg Oncol 2015 22(8):2761 



Conversion therapy 
in patients with 
CRLM 

European Journal of 
Surgical Oncology 2021 (47)2038



Conversion therapy 
in patients with 
CRLM 

European Journal of 
Surgical Oncology 2021 (47)2038

Despite chemotherapy, the 
majority of patients never 
become eligible for 
resection



Local recurrence:

• disappearing or missed metastases
• margin recurrence
• tumor progression after ablation

Intrahepatic Recurrence Patterns Predict Survival After 
Resection of Colorectal Liver Metastases
Ann Surg Oncol 2019 26:275

Neoadjuvant therapy + resection  

Local recurrence 227/819 (27.2%)
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Extreme liver resection 



Annals of Surgery 2020 272(5)793

ALPPS Procedure in 
Colorectal Liver Metastases

Ann Surg Oncol 2021 28:1457-1465

Two-Stage Hepatectomy for
Colorectal Liver Metastases



What if…
we remove the whole liver ? 



Early experience (1980’s - 1990’s)
1 and 5-year survival 62% and 18%

Colorectal (CRC) liver metastases was considered as 
an absolute contraindication to liver transplantation.

However, 
• 44% graft loss unrelated to CRC
• Improvement in LT outcomes
• Improvement in chemotherapy
• Alternative IS – antineoplastic (sirolimus) 

Liver Transplantation for Colorectal Mets
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Nordic VII 

• 47 patients, < 66 yo, 
BRAF neg, non-resectable, liver only mets

• Randomized, MTC
Flox, Flox-cetuximab intermittently                  

and Flox-cetuximab continuous 

• All patients first line of treatment

Secondary Cancer (SECA-1)

• 21 patients < 65 yo. 
BRAF neg, non-resectable, liver only mets.

• 57% 2-3 line of treatment
(6 patients with progression disease)

• Liver transplantation 

• No chemotherapy post-LT  

Chemotherapy or Liver Transplantation for 
Nonresectable Liver Metastases from Colorectal Cancer

Norway study 

VS.



Chemotherapy or Liver Transplantation for 
Nonresectable Liver Metastases from Colorectal Cancer

56%

9%



83%

Survival Following Liver Transplantation for 
Patients with Nonresectable Liver-only Colorectal Metastases

Risk factors 
• Synchronic vs. Metachronous
• Functional status (ECOG >2)
• CEA > 80 ng/L
• Progressive disease 
• Tumor markers: kras, BRAF V6000
• Tumor burden (> 70 grs)
• Oslo score 3-4

• Am J Transplant 2020;20(2):530-537
• Lancet Gastroenterol Hepatology 2021;6(11):933-946

Annals of Surgery 2020 271(2) 212
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78% 
Recurrence 



Line, International Journal of Surgery 2020, 82:87-92

Patterns of recurrence 







Courtesy Dr Hernandez-Alejandro



JAMA Surgery 2019 154(8):768





Lancet Gastroenterol Hepatology
2021;6(11):933-946



Ochsner CRLM group 



Potential candidates:

Patients with liver-only metastases from colorectal cancer

• Unresectable lesions

• High-risk resection options: Extensive liver resection(s) 
required with concern for remnant liver volume and function.

• Recurrence after liver resection for CLRM

• Extensive bilobar CRLM “disappearing” lesions during 
chemotherapy treatment.

• Extensive bilobar disease associate to chemotherapy toxicity 

Ochsner CRLM – LT 



Inclusion Criteria:

• Adults > 18 years
• Primary colorectal cancer resected with negative margins
• No signs of local recurrence post resection (negative colonoscopy)
• Absence of extrahepatic metastatic disease in all these studies
• Functional status: ECOG 0-1. 
• BRAF wild type mutation, KRAS wild type or KRAS mutant with Tp53 wild 

type. 
• Serum CEA level < 80 ng/dL.  CEA > 80 ng/ml might consider if decreasing 

trend and other favorable tumor factors.
• Received at least one line of systemic treatment.
• No disease progression (radiological or tumor marker) for at least 6 months.
• Interval from diagnosis of CRLM to LT > 1 year

Patients otherwise suitable for liver transplantation 

Ochsner CRLM – LT 



Exclusions:

• Primary tumor pathology: 
undifferentiated adenocarcinoma or signet ring carcinoma. 

• BRAF V600E
• ECOG 3 or 4
• Fatigue score >30 
• Oslo score 3-4 
• Non curative resection of primary CR cancer
• Unable or unwilling to complete the protocol 
• Contraindication for LT

Ochsner CRLM – LT 



Foss, Current Opinion in Transplantation, 2014 (19):235-44

Overall survival of Colo-Rectal Liver Mets 



Controversies, limitations, potential 



Hepatic artery 
infusion pump



Hepatic artery 
infusion pump

o RR 35-92%
o OS 18-80 months
o Resection 18-52%

o Use for months – years
o Requires systemic therapy 
o Complication rate 20%
o G-I chemo-toxicity 20%

Jama Surgery 2019;154(8):768-776



Line, International Journal of Surgery 2020, 82:87-92

CRLM – LT 

Highly selective 



Organ availability limitations

Affecting patients with accepted indications

• Living donor 

• Deceased donor (Extended criteria)



Nature communications, 2018, 9:1793

Colorectal Ca: Personalized medicine  
patient – biology selection



Take home points 

• Surgery (resection-transplantation) goal in CRLM.

• Favorable response to chemotherapy allows more aggressive liver 
resections.

• Patients with unresectable CRLM have option to different treatments 
modalities and should explore more than one opinion.

• Multidisciplinary team approach is necessary – essential.

• Liver transplantation is part of the surgery box and an option in 
selective patients.
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