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Surgery for NEN Liver Metastases

No Surgery for NEN Liver
Metastases

Liver Surgery in NEN Liver Metastases - A Yes / No Question ?
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4Frilling et al, Cancer 2015 

Outcome of Various Treatment Modalities for NEN Metastases

...any surgery is good surgery....?
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Patient Selection ?
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6Frilling et al, Cancer 2015 

Outcome of Various Treatment Modalities for NEN Metastases

...or is it rather a case of benefitial
tumor biology ?
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7Frilling et al, Cancer 2015 

Outcome after Liver Resection for NEN Metastases (2000-ongoing)

5 year OSR 67-100%
5 year DFS 29-96 %
Operative mortality 0-6%
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TYPE II

Bilobärer bzw. komplexe Fliae

Morphologisches Staging

TYPE III

Multiple oder diffuse Filiae

TYPE I

(Unilobärer bzw. begrenzter Befall)

Ohne  extrahepatische Filiae

Classification of NEN Liver Metastases

Leaping Forward  - Oncology, Lisbon, 2017
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9Frilling et al, Cancer 2015 

Cytoreductive Resection

Neoadjuvant
Approaches ?

CRR ?
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Brit J Surg 96, 2009

Leaping Forward  - Oncology, Lisbon, 2017
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J Gastrointest Surg, 2016

N=238

Leaping Forward  - Oncology, Lisbon, 2017
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J Gastrointest Surg, 2016

> 80% predicted 5-yr OS

40-80% predicted 5-yr OS

< 40% predicted 5-yr OS

Strong association with
Frilling classification

Better discrimination of
Type I and II mets

Leaping Forward  - Oncology, Lisbon, 2017
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J Gastrointest Surg, 2016

Advanced Stratification of NEN Liver Metastases

Type I

Type II

Leaping Forward  - Oncology, Lisbon, 2017
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Minimal invasive / robotisch assitierte Leberchirurgie

Andreas Pascher 08/19
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Aktuelle Kontroversen: Nicht-funktionelle NEN des Pankreas

Ohne Metastasen Mit Metastasen

NET-Register – Herbsttagung 2019, Marburg, 09/2019
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A.Pascher 02/2019  

EJSO 2017

Retrospective Registry Analysis

Nordic GEP-NEC Registry (n=840 patients)

40 patients identified with LM 

32 selected

Approx 60-65 %

were R0 resected

Received synchronous resection

Received NO adjuvant therapy

Received NO neoadjuvant therapy
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Surgery with radical intent: 

Is there an indication for G3 neuroendocrine neoplasms?

Merola E, etal, Pavel M. Submitted

Courtesy: Merola E, Pavel M

8 ENETS Centers of Excellence

Median Follow Up: 23 months (5-187)

Retrospective analysis 

Merola,Rinke,Partelli,Gress,Andreasi,Kollár,Perren,Christ,Panzuto,Pascher,Jann,

Arsenic,Cremer,Kaemmerer,Kump,Lipp,Agaimy,Wiedenmann,Falconi, Pavel
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Surgery with radical intent: 

Is there an indication for G3 neuroendocrine neoplasms?

Merola E, etal, Pavel M. Submitted

Courtesy: Merola E, Pavel M

Overall Survival Probability

NET G3 (80% @ 5yrs)

NEC G3 (40% @ 5yrs)

50% @ 5yrs

KI < 55% (60% @ 5yrs)

KI > 55% (40% @ 5yrs)

Surgery vs. 

Surgery + adjuvant therapy
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Surgery with radical intent: 

Is there an indication for G3 neuroendocrine neoplasms?

Merola E, etal, Pavel M. Submitted

Courtesy: Merola E, Pavel M

Recurrence free survival

Surgery vs. 

Surgery + adjuvant therapy

30 %
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Methodik

Retrospektive Analyse eines prospektiv erfassten Datensatzes

1:1 Match per propensity score matching (PSM) zwischen offener 

(OLS) und laparoskopischer Leberchirurgie (LLS) 

Chisquare und Mc Nemar’s Test – kategorische Variablen 

Wilcoxon signed rank test for - kontinuierliche Variablen

Leberchirurgie bei NEN Lebermetastasen n =215 Patienten 

zwischen 1998 und 2018

LLS n = 40; OLS 175

Minimally invasive versus open hepatic resection for NEN liver

metastasis: Case matched study with propensity score matching
Pascher A, Morgül H, Strücker B, Atanasov G, Pratschke J, Wiedenmann B, Pavel M, Pape UF
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Ergebnisse

OLS (n=40) LLS (n=40) p

Grading

G1 n = 27 n = 27

G2 n = 10 n = 10

G3 n = 3 n = 3

Funktionalität n = 12 n = 12

R0 - Resektion 86 % 85 % ns

TU-freier Abstand 0.8+0.5 cm 1.3+0.7 cm < 0.05

Mobilisation 2.4+0.7 d 1.2+0.3 d < 0.05

Kostaufbau 2.8+0.6 d 1.5+0.6 d < 0.05

OLS (n=40) LLS (n=40) p

Majorresektionen N = 19 (47,5 %) N = 19 (47,5 %)

Operationszeit 192 min 221 min < 0.05

Pringle-Manöver N = 24 N = 12 < 0.05

1-Jahres-Überleben 97 % 100% ns

30-Tages-Mortalität 2,5% 0% ns

VWD 10,1 Tage 7,6 Tage < 0.003

ICU-VWD 1,9 Tage 0,8 Tage < 0.05

Morbidität 24 % 13,2 % = 0.041

(Clavien-Dindo > 1)

Andreas Pascher 05/19

Minimal-invasive Therapieverfahren eignen sich für die chirurgische Therapie 
von NEN-Lebermetastasen

NET-Register – Herbsttagung 2019, Marburg, 09/2019
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Diffuse Liver Metastases
Indication for Liver Transplantation ?

Do we follow an erroneous promise ?

Leaping Forward  - Oncology, Lisbon, 20173. NEN-Expertenmeeting, Hannover, 02/2018
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Published Selection Criteria for LT in NEN Disease 

Rossi et al. Ann Surg Oncol 2014

?

≠

≠

≠

No comment on 
primary tumor site !

Low grade? = G1/G2 ? Ki 67 < 10% ?

=
=

Leaping Forward  - Oncology, Lisbon, 2017
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Inclusion

Exclusion

MILAN Criteria for the Indication to LT in Metastatic NEN Disease
Leaping Forward  - Oncology, Lisbon, 2017
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Norlen et al. W J Surg 2014

Acc. to literature

Challenging the MILAN Criteria

Fulfilling Milan criteria

5-yr overall survival rate 97 + 6%
5-yr overall survival rate 92 + 9%

pat.w/0 resection / ablation n= 9

all pat. n= 33

DFS Milano

Overall surv. Milano

Leaping Forward  - Oncology, Lisbon, 2017
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Zusammenfassung

Klare Indikation zur Resektion der metastasierten Erkrankung bei R0-resektablen 
Lebermetastasen Typ I und II (Voraussetzung: adäquate Bildgebung) 

In die Entscheidungsfindung gehen v.a. Tumorgröße, Anzahl der Metastasen und 
Grading ein

Selektive Indikation zur zytoreduktiven Therapie bei  funktionellen NEN-Lebermetastasen

Hochselektive Indikation zur zytoreduktiven Therapie bei  nonfunktionellen NEN-
Lebermetastasen

Indikationen zur Lebertransplantation stellen Ausnahmen dar

Leaping Forward  - Oncology, Lisbon, 2017
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