
          
             GEP NEN management  

 Liver-directed  treatments – Surgical approach 
    

              Preceptorship on Neuroendocrine Neoplasms 

                    ESMO  
            

              28-29 April 2017 

     Prague   

     
                Professor  Andrea Frilling  

          Department of Surgery and Cancer 

                    Imperial College London  

                        ENETS Center of Excellence  

 

 

 

  



       Incidence of  GEP NET LM in relation to the primary tumor site 

 

Frilling A et al. Lancet Oncology 2014;15:8 



  Neuroendocrine liver metastases 
 

  1. Synchronous liver metastases  

   Primary tumor 

   Extrahepatic disease +/- 

  2. Metachronous liver metastases  

   Extrahepatic disease +/- 

   Locoregional recurrence (lung, pancreas) +/-  

  3. Liver metastases (NE CUP) 

   Unknown primary tumor site  

   Extrahepatic disease +/- 

  4. Growth type of liver metastases 

   Type I, II, III 

  5. Site of the primary tumor  

   Pancreas, small bowel, bronchopulmonary system 

  6. Tumor grade  

   G1, G2, G3 

  7. Carcinoid syndrome / Carcinoid heart  

 

  

             Frilling A et al. Br J Surg. 2009 Feb;96(2):175-84 



               68Ga-DOTATOC PET/CT – Detection of LM and the primary tumor 
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68Ga-DOTATOC PET/CT changes initial treatment decision  in  up to 60% 

  of patients with NE liver metastases 

   

Frilling  A et al. Ann Surg 2010:252;850 
Ruf J et al. Neuroendocrinology 2010;91:101 



         Neuroendocrine liver metastasis – morphologic growth types 

 

Type I: Single metastasis 

Frilling A et al. Br J Surg 2009;96:175 

Type II: isolated metastatic bulk 

accompanied with smaller deposits 

Type III: disseminated 

metastatic spread 

20-30% of the patients with NE LM are potential candidates 

  for surgery with radical  (“curative” )  intent 



 Techniques to improve resectability  

Downstaging  

 Chemotherapy 

 TACE 

 PRRT 

 Radioembolization 

 

 

Improvement of resectability 

PVE 

Resection + RFA 

 

Two stage hepatectomy 

 

ALPPS 

Kianmanesh R et al. Ann Surg 2008;247:659  

               Schadde E et al. World J Surg. 2014 Jun;38(6):1510-9 



             Ablative treatment of neuroendocrine liver metastases 

RFA, LITT, microwave, cryoablation 

 

 

Overall 5-year survival 37-53% 

 Limited hepatic tumor burden 

 Predominant lesion < 5cm 

 Post-ablation margin >1cm 

 

 

Median overall survival 6 years 

Median disease-free survival 1.3 years 

At median follow-up of 30 months 

  23% local recurrence 

  63% new lesions 

  53% extrahepatic disease 

Akyildiz HJ et al. Surgery 2010;148:1288 

www..akademiska.se 



                              Outcomes from liver resection for NE LM 

 

5-year survival: 67 – 100% 

5-year disease-free survival: 29 – 96% 

Frilling A and Cliff AK Cancer 2015, doi:10.1002/cncr.28760 

30-day mortality: 0 – 6% 



  Surgical management of NE LM  

 -   International multi-institutional analysis  - 

5-year   survival 74% 

10-year survival 51%  5%-year disease recurrence 94%  

Mayo SC et al. Ann Surg Oncol 2010;17:3129-3136 



Elias D et al. Ann Surg 2010;251:307-310 



   Frilling A and Clift AK. Cancer 2015; DOI 10.1002/cncr.28760 

 

Liver transplantation for neuroendocrine liver metastases 



Liver transplantation for neuroendocrine liver metastases 

Le Treut et al. Ann Surg 2013;257:807-815 

   5-year OS 52% and DFS 30% 



 

Long-Term Benefit of Liver Transplantation for   Hepatic Metastases    

  From Neuroendocrine Tumors 

 

Mazzaferro V et al. Am  J Transplant 2016 



Exclusion criteria for liver transplantation in NET patients 

 Ki67 >20% 
 No portal venous drainage 
 Liver involvement ?%          
 Mazzaferro < 25% - 50% 

HPB (Oxford). 2015 Jan;17(1):23-8. doi: 10.1111/hpb.12308. Epub 2014 Jul 3. 
Liver transplantation for neuroendocrine tumour liver metastases. 
Fan ST1, Le Treut YP, Mazzaferro V, Burroughs AK, Olausson M, Breitenstein S, Frilling A. 
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        Management of neuroendocrine liver metastases 

Frilling A and Clift AK. Cancer 2014; DOI 10.1002/cncr.28760 



Survival following surgery of NE LM compared to other 

 treatment modalities – systematic review 

Frilling A et al. Lancet Oncol 2014, 15;8-21 


