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Liver Surgery in NEN Liver Metastases - A Yes / No Question ?

Surgery for NEN Liver Metastases

No Surgery for NEN Liver
Metastases

CHARITE
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Outcome of Various Treatment Modalities for NEN Metastases

100

. ...any surgery is good surgery...."?

80 A

70

60

30

40 A &

30 | i

255-yr Survival (range)
>
.

20

10

0 =

%,
%
%ﬂ"

Ny e
= >
1'55" &
Treatment Modality %

Andreas Pascher 09/19

Frilling et al, Cancer 2015
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Patient Selection ?

5 CHARITE
Andreas Pascher 09/18 https://www.startpage.com/do/search



NET-Register — Herbsttagung 2019, Marburg, 09/2019

Outcome of Various Treatment Modalities for NEN Metastases
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Outcome after Liver Resection for NEN Metastases (2000-ongoing)

No. of Patients Other Survival
Undergoing No. of RO 5-Year 5-Year Data After RO

Reference Resection Resections 0S, % DFS, % Resection 30-Day Morbidity and Mortality
Saxena 2011%° 74 28 NR NR Median OS, 73 mo Mortality, 1.3% (4% at 60 d)
Scigliano 2009 41 26 88 31 Morbidity, 14%; mortality, 0%
Frilling 2009 27 23 100 96 Mort)ldrty 7. 4% mortality, 0%
Gomez 2007 18 15 86 90 Morbidi ortality, 5.6%
Elias 2003% 47 25 74 66 mortality, 5%
Sarmiento 2003* 170 75 76 Vorbiary, Tmortality, 1.2%
Norton 2003 16 16 82 Morbidity, 19%; mortality. 0%
Nave 2001°® 31 10 86 Morbidity, 13%
Coppa 2001%7 20 20 67 29 NR
Yao 2001%® 16 16 70 Morbidity, 12%; mortality, 0%
Chamberlain 2000°° 34 15 85 Mortality, 6%
Pascher 2000%° 26 13 NR NR Median survival, 70 mo Mortality, 0%

Abbreviations: DFS, disease-free survival; NR, not reported; OS, overall survival; RO, resection with negative margins.

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

Andreas Pascher 09/19 Frilling et al, Cancer 2015
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Classification of NEN Liver Metastases

TYPE 1
(Unilobérer bzw. begrenzter Befall)

Andreas Pascher 09/19

Morphologisches Staging

Ohne extrahepatische Filiae

TYPE I1
Bilobirer bzw. komplexe Fliae

TYPE III
Multiple oder diffuse Filiae
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Symptoms, biochemistry (including CgA), morphologic (MRI) and functional imaging (68Ga DOTA- or

18FDG- PET/CT), endoscopic studies, FNAB, immunohistochemistry (including Ki67% and mitotic count)

Liver metastases

A

Liver metastases

+ extrahepatic disease

/\blation,
TAE/TACE,

<IRT. PRRT,
B rR (7

Eveiolimus®

Sunihivib®

Cytoreductive Resection

Andreas Pascher 09/19

I

Unresectable

extrahepatic disease

Liver metastases

+/~ extrahepatic
disease

Chemotheropy

SSA
Everolimu: ®
Sunitinib®

TAE/TACE,
Ablation,
SIRT,

PRRT, SSA,

Everolimus®
Sunitinib®
CLD & SS

Frilling et al, Cancer 2015

TAE/TACE,
Ablation,
SIRT,

PRRT, SSA,
Everolimus®
Sunitinib”
CID & 5§

TAE/TACE, [ b | @ @ @
SIRT, 17 Neoad juvant

o dal Approaches ?

SIRT, SSA,

Everolimus®
Sunitinib®
CLD & SS
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Treatment of liver metastases from neuroendocrine tumours in

relation to the extent of hepatic disease

Brit J Surg 96, 2009

A. Frilling, J. Li, E. Malamutmann, K.-W. Schmid, A. Bockisch and C. E. Broelsch

Department of General, Visceral and Transplantation Surgery, University Hospital Essen, Hufelandstrasse 55, 45122 Essen, Germany

Correspondence to: Professor A. Frilling (e-mail: andrea.frilling@usz.ch)
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A Novel Nomogram to Predict the Prognosis of Patients
Undergoing Liver Resection for Neuroendocrine Liver
Metastasis: an Analysis of the Italian Neuroendocrine Liver
Metastasis Database

Table3 Multivanable analysis for overall survival

Variables HR 95 % CI p-value N 2 3 8
Number of tumors 105 1.01-1.10 0.029
Tumor size 101 1.00-101 0.001
Ki-67 107 1.04-109 <0.001
PDI‘I’!'S DI 10 0 v o 50 60 70 o 90 g
Number of NELM (515 5 73 o a3 s ois
Tumor Size, mm
o Fol &0 B0 8o 100 120 140 180
Ki-67, % - T . v y . )
) o ] 10 15 20 25 a3
TD[E[I PDiIﬂS r ¥ T ¥ T T * T "
o 20 40 &0 8o 100 120 140 150 180
Overall Survival at 5 years -
%0% B0%s 7o 808 £0% 0% 0% 200 10%

Overall Survival at 10 years - v - " v
B0% 7% 60% 50% 40%% 300 2P 10%

-

J Gastrointest Surg, 2016



NET-Register — Herbsttagung 2019, Marburg, 09/2019

A Novel Nomogram to Predict the Prognosis of Patients
Undergoing Liver Resection for Neuroendocrine Liver
Metastasis: an Analysis of the Italian Neuroendocrine Liver
Metastasis Database

50% 75% 100%

Owerall Survival, %
25%

0%

Number at risk
Low Risk Class
Medium Risk Class
High Risk Class

Andreas Pascher 09/19

Low Risk Class
————— Medium Risk Clazs
= = =:= High Risk Class

e

0 1 2 3 4 5 6 7 8 9 10
Time, years

46 38 32 27 23 18 17 16 12 10 9
132 122 101 83 65 49 38 35 31 28 23
60 53 44 30 20 14 9 7 6 5 3

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 | and Il mets
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Advanced Stratification of NEN Liver Metastases

Number at risk
Low Risk Class 25 21 16

Medium Risk Class 108

High Risk Class 50 45 38
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3. NEN-Expertenmeeting, Hannover, 02/2018

Minimal invasive / robotisch assitierte Leberchirurgie

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

Ohne Metastasen Mit Metastasen
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J Gastrointest Surg (2010) 14:541-548

DOI 10.1007/s11605-009-1115-0

Non-functional Neuroendocrine Carcinoma of the Pancreas:

Incidence, Tumor Biology, and Outcomes in 2,158 Patients

Andreas Pascher 09/19 Jan Franko - Wentao Feng - Linwah Yip -

Elizabeth Genovese « A. James Moser
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Results after surgical treatment of liver metastases in
patients with high-grade gastroenteropancreatic
neuroendocrine carcinomas

R.B. Galleberg ¥, U. Knigge ", E. Tiensuu Janson ,
L.W. Vestermark"", S.-P. Haugvik ¢, M. Ladekarl ', S.W. Langer *,
H. Gronbzk ", P. Osterlund ', G.O. Hjortland ', J. Assmus £ 1. Tang oA

A. Perren ", H. Sorbye ™" EJSO 2017
Retrospective Registry Analysis
Nordic GEP-NEC Registry (n=840 patients)
40 patients identified with LM
32 selected
Ki-67—level 32
>55% 20 (62.5%)
21-54% 12 (37.5%) Approx 60-65 %
Morphology 32
Small cell 7 (21.9%) were RO resected
Non-small cell 28 (7R 1%)
Differentiation 32 Received synchronous resection
Poorly differentiated 24 (75.0%)
Well differentiated 2 (6.3%) Received NO adjuvant therapy
Inconclusive 1 (3.1%)
Slides not available for review 5 (15.6%) Received NO neoadjuvant therapy
Metastatic presentation 32
Svnchronous 28 (R7.5%) g
Metachronous 4 (12.5%) U KM

Andreas Pasghead91i&P02/2019 Universitatsklinikum

Miinster
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Results after surgical treatment of liver metastases in
patients with high-grade gastroenteropancreatic
neuroendocrine carcinomas
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Andreas Pascher 09/19 Universitétsklinikum

Miinster
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Surgery with radical intent:

Is there an indication for G3 neuroendocrine neoplasms?
Merola E, etal, Pavel M. Submitted

Merola'Rinke,PartelliGress:Andreasi-Kollar-Perren-Christ:Panzuto-Pascher-Jann:
Arsenic:.Cremer Kaemmerer-Kump:-Lipp- Agaimy:-Wiedenmann-Falconi- Pavel

8 ENETS Centers of Excellence
Median Follow Up: 23 months (5-187)
Retrospective analysis

| 108 patients screened |-> W I'.QI‘:B patients for.
‘ - 14 R2 resection
- 11 stage IV disease
60 stage I-lll patients s W
40 radical surgery 20 radical surgery
+ adjuvant CHT

L 2

16 Platinum/Etoposide (2+RT)
2 FOLFOX
1 RT+5-FU
1 XELOX

=)}

KM

Courtesy: Merola E, Pavel M Universitatsklinikum

Miinster
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Surgery with radical intent:
Is there an indication for G3 neuroendocrine neoplasms?
Merola E, etal, Pavel M. Submitted

Overall Survival Probability
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Andreas Pascher 09/19 Courtesy: Merola E, Pavel M Universitatsklinikum

Miinster
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Surgery with radical intent:
Is there an indication for G3 neuroendocrine neoplasms?
Merola E, etal, Pavel M. Submitted
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Recurrence free survival
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24 30 36
Time (months)

20 16 13

Surgery vs.
Surgery + adjuvant therapy

— Surgery
=== Surgery+adjuvant therapy

30 %

60 0

6 12 18 24 30 36 42 48 54 60
Time (months)

7 Number at risk
Group: Surgery
40 26 17 13 12 10 8 8 7 5 5§
Group: Surgery+adjuvant therapy
20 20 1 9 8 6 5 5 4 4 2

Courtesy: Merola E, Pavel M
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Minimally invasive versus open hepatic resection for NEN liver

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

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

‘enttum
fix Kredsmedion

CCCM

TRAINING

Tam))

rsitdtsklinikum
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Ergebnisse
Grading Majorresektionen N =19 (47,5 %) N =19 (47,5 %)
G1 n=27 n=27
G2 n=10 n=10 Operationszeit 192 min 221 min <0.05
G3 =g N8 Pringle-Mandver N=24 N=12 <0.05
e n=12 n=12 1-Jahres-Uberleben 97 % 100% ns
RO - Resektion 86 % 85 % ns 30-Tages-Mortalitat 2,5% 0% ns
TU-freier Abstand 0.8+0.5 cm 1.3+0.7 cm < 0.05 VWD 10,1 Tage 7,6 Tage <0.003
ilisati 2.440. 1.240. .

Mobilisation 4+0.7 d +0.3d <0.05 ICU-VWD 1,0 Tage 0,8 Tage <0105
Kostaufbau 2.8+0.6 d 1.5+0.6 d <0.05 o

Morbiditat 24 % 13,2 % =0.041

(Clavien-Dindo > 1)

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

CCCM | CCCM | CCCM

SCIENCE CARE TRAINING

=)

KM

Universitdtsklinikum
Miinster
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Diffuse Liver Metastases
Indication for Liver Transplantation ?

Do we follow an erroneous promise ?

=



Low grade? = G1/G2 ?

Andreas Pascher 09/19

TABLE 3 Selection criteria for consideration for liver transplanta-
tion for neuroendocrine liver metastases

NET-Register — Herbsttagung 2019, Marburg, 09/2019

Published Selection Criteria for LT iIn NEN Disease

46

Milan criteria 2007

ENETS guidelines 2012

L.

Histological diagnosis of low-
grade neuroendocrine tumors
(i.e., with low expression of Ki-

1. Well differentiated NET with
Ki67 proliferation index
<10 %

67) regardless of the presence ¢

or absence of syndrome

[

Primary tumor located in the
pancreas or intermediate gut
(i.e., from distal stomach to
sigmoid colon), thereby
wibutary of the portal vein,
already removed with a
curative resection

2. Primary tumor removed prior tq

transplantation (at least 6
months)

=

Ki 67 <10% ?

. Less than 50 % of hiver

involvement.

3. <50 % liver involvement or

) < 75% liver involvement in

patients with refractory
hormonal symptoms

Stable disease for at least 6
months during the pre-
transplantation period.

",

. Stable disease for at least 6
months

Less than 55 years

o U

. Age <55 years

Diffuse unresectable disease
confined to the liver—robust

¢ extrahepatic exclusion

(gallium-68 positron emission
tomography/computed
tomography. etc.)

ENETS European Neuroendocrine Tumor Society

>
No comment on
primary tumor site !

Rossi et al. Ann Surg Oncol 2014
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MILAN Criteria for the Indication to LT in Metastatic NEN Disease

Milan criteria for indication to liver transplantation in patients with
hepatic metastasis

Inclusion criteria

1. Confirmed histology of carcinoid tumor (low-grade
neuroendocrine tumors) with or without syndrome

Inclusion 2.  Primary tumor drained by the portal system (pancreas and

intermediate gut: from distal stomach to sigmoid colon)

removed with a curative resection (pre-transplant removal

of all extra-hepatic tumor deposits) through surgical procedures

different and separate from transplantation

3.  Metastatic diffusion to liver parenchyma < 50%
4.  Good response or stable disease for at least 6 months during Patient Recurrence-
the pre-transplantation period survival free survival
. Age <55 years
Exclusion criteria
Exclusion 1.  Small-cell carcinoma and high-grade neuroendocrine
carcinomas (non-carcinoid tumors)
2. Other medical/surgical conditions contraindicating liver
transplantation, including previous tumors
3.  Non-gastrointestinal carcinoids or tumors not-drained by
the portal system
INT Milano® 24 24 - 10% 100% 55% 18 90% at 5 year 77% at 5 year
L M

Andreas Pascher 09/19 e
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Challenging the MILAN Criteria

Fulfilling Milan criteria

Survival of SI-NET patients after LTx
Patients fulfilling Milan criteria 1,0 5

bt T all pat. n= 33 0o LH Acc. to literature

09 ]

Overall surv. Milano | pat.w/0 resection / ablationn=9 ** 7" "~~~
0,8 0,7 -
5 07- DFS Milano g 06
§ B o5
D 06 T SJ-NET pati
= —_m1Group 3A: Al patients (n= SSL = — 8- patients after LTx
§ —1~Group 3B: No resection/ablation of LM (n=9) g 0,4 —
O 05+
0,3
0,4 | .
*275-yr overall sutvival rate 92 + 9%
5- Il ival rate 97 + 6% B
03- yr overall survival rate T 0/ 0,1 -
0,0 T 1
02 T 1 0 5 10
0 5 10

Follow up (years)
Follow up (years)

Fig. 4 Survival of patients with small intestinal neuroendocrine
tumors (SI-NETs) after liver transplantation (LTx) as extracted from
the literature (n = 26)

Fig. 3 Overall survival of patients fulfilling the Milan criteria
(n = 33), divided into either all patients (A) or those in whom no

liver surgery or ablation with either radiofrequency or microwave

were performed (B)
Andreas Pascher 09/19 pe ( Norlen et al. W J Surg 2014
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Zusammenfassung

Klare Indikation zur Resektion der metastasierten Erkrankung bei RO-resektablen
Lebermetastasen Typ | und Il (Voraussetzung: adaquate Bildgebung)

In die Entscheidungsfindung gehen v.a. TumorgroRe, 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

=
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