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Stellenwert der Chirurgie bei fortgeschrittener

Primariusresektion

‘ bei nicht-resektablen Metastasen???

Warum???
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Klinisches Problem:

Fortgeschritten metastasierter NET
Nicht-resektable Metastasen

Primartumor evtl. resektabel

Symptomatisch
Keine Notfallindikation

Langsam (?) wachsender Tumor

Tumorboard
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Warum Primariusresektion im metastasierten Zustand?

4. Bessere Wirksamkeit der Biotherapie (PROMID-
Studie)

5. Ermaoglichung einer kompletten Tumorentfernung




Warum Primariusresektion im metastasierten Zustand?

9. Genaue Histologie und Klassifikation

10. Entfernung des Streuherdes ???




GEP-NET - Uberleben Primartumor entfernt
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Primariusresektion im metastasierten Zustand?




Palliative Primary Resection in NON-NEN

Ubersicht iiber Studien zum Thema: Primary Resection in advanced NON-NEN

. Author year |n n Survival | p- primary | Journal
| (Unres) (Res) | (Unres/Res) | value
Costi R 2007 | 47 83 | 3/9median | <0.001 | CRC Ann
 derivative OP retrospective Surg
in techn. Oncol
resectable
primary
Flanigan RC 2001 | 120 121 8.1/11.1 " 0.05 Renal NEJM
RCT  ¢*- Cell
Koopman M 2007 | 141 258 11.4/16.7 OS | 0.0001 | CRC Lancet
(CAIRO, 5.9/6.7 PFS | 0.004 :
subgroup) m |
TolJ 2008 | 159 289 13.4/20.7 0S | 0.0001 | CRC | Ann
(CAIRO2, 7.8/10.5 PES | 0.014 | Oncol
subgroup) | m
| | |
: |

OS = median overall survival




Chirurgische Therapieoptionen im metastasierten Zustand bei NEN

The New England
Journal of Medicine

Copyright © 2001 by the Massachusctts Medical Socicty

VOLUME 345 DECEMRER 6, 2001 NUMBER 23

NEPHRECTOMY FOLLOWED BY INTERFERON ALFA-2b COMPARED WITH
INTERFERON ALFA-2b ALONE FOR METASTATIC RENAL-CELL CANCER

RoBERT C. FLANIGAN, M.D., SYDNEY E. SALMON, M.D., BRENT A. BLUMENSTEIN, PH.D., ScoTT |. BEARMAN, M.D.,

VIvek Roy, M.D., PaTrick C. McGRATH, M.D., JoHN R. CATON, JR., M.D., NiKHIL MuNsHI, M.D.,
AND E. DAvib CRAWFORD, M.D.

n=120/121

RCT 1!

Medianes 0S: 8.1/11.1 month
p =0.05

Renal Cell Cancer




Primariusresektion im metastasierten Zustand — kolorektale Karzinome
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Venderbosch S et al. Prognostic Value of Resection of Primary Tumor in Patients with Stge IV Colorectal Cancer: Retrospective Analysis of Two
Randomized Studies and a Review of the Literature. Ann Surg Oncol 2011; 18: 3252-3260



Ubersicht iiber Studien zum Thema: Primary Resection in advanced metastatic
NEN

Author year |n n Surv./ Surv./ p-value primar | Journal
(Unres) | (Res) fl median( | median( vy
month) | month)
Unres Res

Givi B 2006 | 24 60 25 56 PFS 0.001-uni | midgut | Surgery

Hellman P 2002 | 65 249 36 88 OS <0.0lum1  mudgut WISurg

<0.05un1 Pancre
as

Chamberlain | 2000

midgut
Rinke 2009 | 13 29 . 29 4 2?7 midgut  JCO
RCT
Ahmed A 2009 | 76 209 4.68/99 f 0.015- midgut ECR
2 OS multi
Capurso G 2012 | 278 848 75-139 ? midgut BrJSurg
(Review)

Capurso G 2011 pancre | Neuroen

(Review) as docrinol
- Bettini 32 19 PFS ogy
- Nguyen 33 40 0.025, OS
- Solorza
no

Partell1 S 2015 |75 o1 89 OS .0001 OS | Pancre | Neuroen
retrosp. 27 PFS 008 PFS | as docrinol

ogy
Begum 2017 | 699 390 80% OS j§ .001 OS 63% \ WIS?
NET- (RO/R1) Midgut | Neuroen
Register, PFS? 37% docrinol
unpublished Med.Sur Panc. ogy?

v7? \
N

SD=survival data
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4. Norddeutsches NET-Symposium,

Lubeck, 02.12.2009

Literatur: Hellmann P
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Fig. 7. Survival of patients with and without liver metastases.
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FIGURE 1. Total survival, disease-free survival postresection, and liver metastases-free survival. Total survival from onset of ZES
(A) and from the time of the initial ZES evaluation at our institutions (B) is shown for the 160 surgical and 35 nonsurgical pa-
tients. Shown in the lower panels is the percent of surgical and nonsurgical patients who remained free of liver metastases

with time (C) and the disease-free survival (D) for the surgical group (n = 160) expressed as a percentage of the total surgical

group.

LM-Entwicklung:

p = 0,0002

29 vs 5% (Konservativ/OP bei ZES)

Streuherd entfernen?!

15-JULR:

p = 0,0002

74 vs 98% (disease related survival)




Literatur

Norton JA, Surg Clin North Am, 1995

, 1 herefore, surgery may be performed to potentially
Increase the survival of patients with metastatic and localized malignant

endocrine tumors.”
, 1 he surgeon must determine the resectability of the tumor as well as the
operative morbidity and benefit to the patient before proceeding”

Maogliche Lebenszeitverlangerung!

‘ Verbesserung der Lebensqualitat

Perioperatives Risiko!

N. Begum, Klinik far Chirurgie “ " ‘ ‘h ‘ ; !



Literatur

Table 5. Multivariate analysis for survival

Variable HR 95% CI P
Model 1

Female gender 1.73 0.55-5.44 0.348
Age at diagnosis, years® 1.02 0.97-1.07 0.337
Ki67 value® 1.18 1.07-1.31 0.001
No primary tumor resection 241 0.67-8.61 0.174
Model 2

Female gender 1.67 0.55-5.10 0.365
Age at diagnosis, years?® 1.03 0.98-1.07 0.159
Grading (G1: Ki67 <2%; G2: Ki67 3-20%)

G2 vs. G1 2.40 0.89-6.44 0.083
No primary tumor resection 3.13 0.94-10.42 0.063
Model 3
Female gender 1.87 0.59-5.92 0.288
Age at diagnosis, years? 1.02 0.98-1.07 0.265
Grading (G1: Ki67 <5%; G2: Ki67 5-20%)

G2Vvs Gt 3.99 1.46-10.91 0.007

No primary tumor resection 2.41 0.69-8.39 0.168

2 Continuous variable

Panzuto F et al. Risk Factors for Disease Progression in Advanced Jejunoileal Neuroendocrine Tumors. Neuroendocrinology 2012; 96: 32-40




Table 2. Per-Protocol Subgroup Analyses of Treatment Effects for Time 1o
Progression or Tumor-Related Death

Per-Protoco! Analysis

Median Time to
Progression or
Tumor-Related
Death (months)

No. of Octreotide

Factor Patients LAR Placebo HR 95% ClI
Carcinoid syndrome 33 14.3 5.5 0.23 0.089t00.57
Inactive tumor 52 28.8 5.9 025 0.10t0 0.59
Liver involvement

0% 12 13.1 8.2 0.55 0.10to 3.09

0%-10% 52 29.4 6.1 0.17 0.08 to 0.40

10%-50% i4 31:2 55 0.40 0.10toc 1.67

=> 50% 7 4.6 28 0.71 0.11to 4.45
Chromogranin A®

Elevated 56 14.3 5.6 0.26 0.13 10054

Not elevated 27 28.8 8.5 026 0.08t0 085
Karnofsky performance

status

= 80% 12 : 3.5 6.1 0.32 0.05t0 1.98

> 80% 73 273 5.8 0.23 0.121t0 0.45
Age, years

<< 63 43 28.8 83 0.23 0.081t0 0.63

= 63 42 143 B 7 0.23 0.10t0 0.52
Primary tumor resection

Yes 56 29.4 59 0.16 0.07 100386

No 29 10.3 5.6 0.84 0.35t0 206
Time since diagnosis,

months
< 43 43 5 e 56 0.34 0.15t00.76
=43 42 28.8 83 0.22 0.09t0 0.56

Abbreviation: HR, hazard ratio.

“Plasma chromogranin A levels were determined at the participating study
centers. Because assay conditions varied between centers, the respective
absolute values were transformed. Levels were considered elevated if greater
than the upper limit of normal controls.




Chirurgische Therapieoptionen im metastasierten Zustand bei NEN

Primariusresektion

Systematic review of resection of primary midgut carcinoid
tumour in patients with unresectable liver metastases

G. Capurso', M. Rinzivillo', R. Bettini?, L. Boninsegna?®, G. Delle Fave! and M. Falconi®?

'Digestive and Liver Disease Unit, I Medical School, University ‘Sapienza’, 5. Andrea Hospital, Rome, and Departments of Surgery, *Ospedale Sacro
Cuore~Don Calabria, Negrar, and * University of Verona, Verona, Iraly

Correspondence to: Dr M. Falconi, Department of Surgery, University of Verona, Division of General Surgery, Ospedale ‘Sacro Cuore - Don Calabria’,
Via Don Sempreboni, §, Negrar, Italy (e-mail: massimo.falconi@univr.it)

Capurso G et al. Br J Surg 2012



Chirurgische Therapieoptionen im metastasierten Zustand bei NEN

Table 3 Survival and symptomatic improvement in patients who had resection of the primary tumour and those who did not in six
studies included in the qualitative synthesis ‘

eferenc o suvival (%) survival (months)
Givi et al.1®* Resected 66 108 81 54
Unresected 18 50 21 27
Strosberg et al.'? Resected 100 110 NR NR
Unresected 35 88 NR NR
Ahmed et al.®® Resected 209 119 (89, 149) 74 NR
Unresected 76 57 (32, 81) 46 NR
Soreide et al.?* Resected 53 139 NR NR
Unresected 12 69 NR NR
Norlén et al.? Resected 493 NR 75 NR
Unresected 86 NR 28 NR
Van der Horst-Schrivers et al.2® Resected 27 75 (44, 107) 57 NR
Unresected 49 52 (37, 68) 44 NR
Values in parentheses are 95 per cent confidence intervals. *Patients who had unsuccessful attempts at primary tumour resection were included in the

primary resected group. NR, not reported.

Capurso G et al. Br J Surg 2012



Chirurgische Therapieoptionen im metastasierten Zustand bei NEN

' Sackground: Surgery for small intestinal neuroendocrine tumours (SI-NETs) is limited by metastatic
disease in most patients. However, resection of the primary lesion alone has been advocated in patients
with unresectable liver metastases. The present systematic review investigated the value of surgical
resection of the primary lesion in patients with unresectable metastatic disease.

Methods: MEDLINE was searched for studies reporting the outcome of patients with SI-NETs and
unresectable liver metastases where there was an explicit comparison between resection of the primary
lesion alone and no resection. The primary outcome was overall survival. Secondary outcomes were
progression-free survival, treatment-related mortality and relief of symptoms.

fesults: Meta-analysis was not possible, but six studies were analysed qualitatively to highlight useful
information. Possible confounders in these studies were the inclusion of patients with other primary
tumour sites, unknown primary tumour or non-metastatic disease. Bearing in mind these limitations,
there was a clear trend towards longer survival in patients who underwent surgical resection in all
studies; their median overall survival ranged from 75 to 139 months compared with 50-88 months in
patients who did not have resection. The difference between the two groups was statistically significant
in three studies. Data on symptomatic improvement were scarce and did not suggest a clear benefit of
surgery. Surgery-related mortality seemed low.

Conclusion: Available data suggest a possible benefit of resection of the primary lesion in patients with

unresectable liver metastases, but the studies have several limitations and the results should therefore

be considered with caution.
— T SSS————————————.S ]
Capurso G et al. Br J Surg 2012




Almond LM, Hodson J, Ford SJ, et al. Role of palliative resection of the
primary tumour in advanced pancreatic and small intestinal neuroendocrine
tumours: a systematic review and meta-analysis. Eur J Surg Oncol.

2017:43:1808—1815.

13 Publikationen (Medline, Embase)
6 konnten ausgewertet werden

Verbesserung des medianen UL um 14-46 Monate
bei Pankreas-NEN, HR 0.43; 95% Cl: 0.34-0.57, p < 0.001

und bei SI-NEN um 22-112 Monate, HR 0.47; 95% ClI: 0.35-0.55, p = 0.007




Prior Resection of the Primary Tumor Prolongs Survival After
Peptide Receptor Radionuclide Therapy of Advanced
Neuroendocrine Neoplasms
Daniel Kaemmerer, MD,* Matthias Twrznik, MD,* Harshad R. Kulkarni, MD,I Dieter Horsch, MD, |

Susanne Sehner,§ Richard P. Baum, MD, PhD, T and Merten Hommann, MD?,
Center for Neuroendocrine Tumors. Bad Berka — ENETS Center of Fxcellence

TABLE 3. Median Overall Survival

n Median OS (months)
Primary Tumor Resection No Resection Resection No Resection HR P
Pancreas 148 187 140 (108: 200) 58 (46: 64) 291 (2.14; 3.96) <0.001
SI (jejunum/ileum) 235 49 142 (118; 184) 80 (59: 125) 1.86 (1.26; 2.75) 0.002
Lung 44 20 124 (93 137) 76 (43; 106) 1.64 (0.76; 3.54) 0.210
Colorectal 33 11 100 (76: 195) 107 (34: 136) 1.72 (0.57; 5.19) (0.335
Duodenum/stomach 21 11 98 (56:.) 87 (23:.) 0.82 (0.17; 3.93) (0.805

Annals of Surgery e Volume XX, Number XX, Month 2019



Prior Resection of the Primary Tumor Prolongs Survival After
Peptide Receptor Radionuclide Therapy of Advanced
Neuroendocrine Neoplasms

Daniel Kaemmerer, MD,* Matthias Twrznik, MD,* Harshad R. Kulkarni, MD,I Dieter Horsch, MD, |

S| (Jejunum, lleum)
Model-based” Cumulative-Incidence-Function

Kaplan-Meier-Curves

100 %
80 % -
60 %
40 %
20 % -

0 % -

Probability of event

I | 1 I I I I 1 I I 1
0 2 4 6 8 10 12 14 16 18 20
Years since diagnosis
Number at risk

Resection 235 (28) 185 (39) 100 (22) 48 (6) 23 (6) 10
Noresection 49 (9) 34 (15) 13 3) 7 4 2 (1) 1

(HRno res ve res 1.86; 95%-Cl 1.26,2.75; p = 0.002)
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Annals of Surgery e Volume XX, Number XX, Month 2019



Prior Resection of the Primary Tumor Prolongs Survival After
Peptide Receptor Radionuclide Therapy of Advanced
Neuroendocrine Neoplasms
Daniel Kaemmerer, MD,* Matthias Twrznik, MD,* Harshad R. Kulkarni, MD,I Dieter Horsch, MD, |

Susanne Sehner,§ Richard P. Baum, MD, PhD,i and Merten Hommann, MD",
Center for Neuroendocrine Tumors, Bad Berka — ENETS Center of Excellence

CONCLUSIONS

After surgery of primary gastroenteropancreatic and broncho-
pulmonary NENs, patients with advanced metastatic disease have a
better OS and PES after PRRT. This implies for clinical practice that
primaries should be removed, when feasible, before PRRT.

Annals of Surgery e Volume XX, Number XX, Month 2019



Palliative Primariusresektion bel SI-NEN?

bel Symptomatik!
als Prophylaxe!?
Verbesserung des UL?

Positive Beeinflussung der
Tumorbiologie?

Streuherd ?




GEP-NET - Carcinoidsyndrom

Telangiektasie Flush
(25%) (63% — 94%)

Bronchokonstriktion
(3% — 19%)

Karzinoide Herzerkrankung
(14% - 41%)

Zyanose
Abdominelle Schmerzen (18%)
(10% — 55%)
Diarrhoe

(68% — 84%)

N Dermatitis
Arthritis (5%)

(7%)




Carcinoidsyndrom- Desmoidreaktion
Mesenteriums

Serotonin

ini Motilitat
Bradykinin . _
Sekretion Diarrhoe

Tachykinine

TGFB / (90%)
: <. :

)\\\ ¢’ ©® o —wasodilatation — Flush

\ (85%)

Bronchokonstriktion — Asthma
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Primariusresektion im metastasierten Zustand?




Stellenwert der Chirurgie bei NET/NEC-G3

07.03.2019, Peter Stalberg:

»,SI-NET s and Prophylactic Surgery in Stage VI Disease”

Keine prophylaktische Resektion des Primdrtumors bei
hepatisch metastasierten Diinndarm-NET!

Prospensity score match Analyse zeigt keinen Vorteil




JAMA Oncology | Original Investigation

Association of a Prophylactic Surgical Approach to Stage IV
Small Intestinal Neuroendocrine Tumors With Survival

Kosmas Daskalakis, MD; Andreas Karakatsanis, MD, PhD; Ola Hessman, MD, PhD; Heather C. Stuart, MD, MSc; Staffan Welin, MD, PhD;
Eva Tiensuu Janson, MD, PhD:; Kjell Oberg, MD, PhD; Per Hellman, MD, PhD:; Olov Norlén, MD, PhD; Peter Stalberg, MD, PhD

Au

IMPORTANCE Primary tumor resection and mesenteric lymph node dissection in Su
asymptomatic patients with stage IV small intestinal neuroendocrine tumors (SI-NETs) are
controversial.

OBJECTIVE To determine the association of locoregional surgery (LRS) performed at
diagnosis with outcomes in patients with asymptomatic SI-NETs and distant metastases.

DESIGN, SETTING, AND PARTICIPANTS This cohort study included asymptomatic patients with
stage IV SI-NETs diagnosed from January 1, 1985, through December 31, 2015, and identified
using the prospective database of SI-NETs from Uppsala University Hospital, Uppsala,
Sweden. Patients included were treated at a tertiary referral center and followed up until
May 31, 2016, with data from the Swedish National Patient Register. The 363 patients with
stage IV SI-NETs without abdominal symptoms were divided between those who underwent
prophylactic up-front surgery within 6 months from diagnosis combined with oncologic
treatment (hereafter referred to as LRS group [n = 161]) and those who underwent
nonsurgical treatment or delayed surgery as needed combined with oncologic treatment
(hereafer referred to as delayed LRS group [n = 202]).

EXPOSURES Prophylactic up-front surgery within 6 months from diagnosis combined with
oncologic treatment vs nonsurgical treatment or delayed surgery as needed combined with

i E——
oncologic treatment.

MAIN OUTCOMES AND MEASURES Overall survival (OS), length of hospital stay (LOS),

] [0 ] I L "



Figure 1. Study Flow Diagram

820 Patients with SI-NETs assessed for eligibility

"I‘

L

457 Excluded

285 Diagnosed in stages |, |1, and Il

147 Stage IV with local tumor-related
symptoms at diagnosis, leading to
locoregional surgery

20 Absolute contraindication to surgery

owing to comorbidity, technically
inoperable central mesenteric lymph
node metastases, or absence of
locoregional disease on CT scan

5 Nonretrievable data

363 With stage IV tumors without local
tumor-related symptoms at diagnosis

!

161 Underwent prophylactic
up-front surgery combined
with oncologic treatment
within & mo of diagnosis

|

202 No locoregional surgery within 6 mo
of diagnosis but underwent delayed
surgery as needed combined with
oncologic treatment

CT indicates computed tomography; SI-NETs, small intestinal neuroendocrine

tumors.




Figure 2. Kaplan-Meier Survival Analyses

E Unmatched groups

Cumulative Survival, %

Log-rank test P=.009
HR, 1.38; 95% Cl, 1.08-1.76

Delayed LRS

Mo. at risk
LRS 161
Delayed LRS 202

2 4 & 8 10 12
Time From Baseline, y

146 116 93 71 53
150 104 79 55 44

Propensity score-matched groups

Log-rank test P=.093

3% 100+ HR, 0.98; 95% CI, 0.70-1.27

Tg 80-
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> 60+
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£ 404
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LRS 01 81 b1 46 33 24
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Survival curves are shown for groups
before and after propensity score
matching. The locoregional (LRS)
group underwent prophylactic
up-front surgery combined with
oncologic treatment, and the delayed
LRS group underwent delayed
surgery as needed combined with
oncologic treatment. HR indicates
hazard ratio.

i L T 1 i 1



Primariusresektion im metastasierten Zustand?

Abstract Deutscher Chirurgenkongress 03/2019, Riutz, J.

Do patients benefit from resection of the primary in stage IV small intestine neuroendocrine tumors?
Abstract ID 931

01/2004-12/2017:

n=114 Primartumorresektion initial (PS) n=32 keine initiale
Primartumorresektion (NS)

Medianes OS 37 45 Monate

Operation/Reoperation 6% 35% p<0.01
(wegen lleus(

Tumorlast Leber >50% negativ pradiktiv (29 vs. 39 Monate, p<0.01)
R2 (PS-Gruppe) negativ pradiktiv

In patients with asymptomatic stage IV SI-NET resection of the primary tumor seems to be only
beneficial, if the liver metastasis burden is less than 50%




Primariusresektion im metastasierten Zustand?

Citterio D et al., Primary tumour resection may improve survival in functional well-differentiated
neuroendocrine tumours metastatic to the liver, 2017, Eur J Surg Oncol

Retrospektiv, 1979-2005: n=103 with non-resectable liver mets.
1979-2005:
Primartumorresektion (PS) keine Primartumorresektion (NS)

Medianes OS 137 32 Monate
p<0.01

Negativ: hohe Tumorlast, Diarrhoe, Pankreas

Primary tumour resection may improve survival in functional well-differentiated NET with liver metastases




Primariusresektion im metastasierten Zustand?

Resection of the primary tumor improves survival in patients
meeesssssss  With gastro-entero-pancreatic neuroendocrine neoplasms with
liver metastases: A SEER-based analysis

Mengzhen Zheng' | YanLi* | TongLi' | Lianfeng Zhang' | Lin Zhou'

Cancer Medicine, 07/2019

Retrospektiv, 2010-2015: n=1547 stage IV GEP-NEN, 897 with primary tumor resection (PTR)

Primartumorresektion keine Primartumorresektion
5-JSR 57% 15.4% p<.001
HR 0,48 p< .001

(Magen 40%, S| 73%, Colorectal 25%, Pankreas 60%)

Negativ: hohes Alter, groRer Primartumor, Magen, high grade

' In conclusion, although PTR prolonged OS in all GEP-NEN patients presenting with LM, surgical recipients should

be considered carefully. Age, primary tumor site, size, and differentiation might help surgeons identify patients who
could benefit from PTR




TABLE 3 Univariate and mukivariate survival analyses of overall survival in SEER database (N = 1547)

Gender
Male
Femzle
Ape at dizpnosis
<l
=il
Race
White
Black
Other*
Primary fumor sike
Stomach
Small intestine
Colomectm
Pancreas
Primary tumor sie
<2 cm
24 cm
=d cm
Lnknowm
LN metzstases
Tes
Mo
Lnkmowm
Differentiation

Well differentiaied
Moderaiely differentiated
Poarly differentizied

Undifferentizted

Primary tumor resection

Mo
Yes

5 year
05 (%)

362
445

o7
31%

391
450

156
674
170

322

632

268
19.1

363
122

59.0
433
T2
79

154
570
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