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Pankreatische neuroendokrine Neoplasien
(ONEN)

Pravalenz Malignitat Inzidenz

Funktionelle pNEN

e Insulinom 30-40% 5-10% —|—
e Gastrinom 10-20% 50-80%
 VIPom 5% >80%

* Glucagonom <3% >80%

* Somatostatinom <3% >80%

Nicht-funktionelle pNEN 40-60% 50-70%

* Lebermetastasen in ca. 60% aller pNENSs
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Update und klinische Fragen bel
Chirurgie von pNENs im Jahr 2015
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Welche pNENSs sollen
operiert werden?
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Funktionelle pNENSs - OP Indikation

 Immer bei biochemischem Nachweis, sofern
 Pat. operabel

 keine diffuse Fernmetastasierung auller bei
Versuch der zytoreduktiven Chirurgie
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Lymphadenektomie beim ZES

Impact of lymphadenectomy on survival after surgery for
sporadic gastrinoma

D. K. Bartsch!, J. Waldmann!, V. Fendrich!, L. BOl‘lillS(‘gllaz‘3. . Lopcz'. S. Partelli??
and M. Falconi?

British Jowrnal of Surgery 2012; 99: 1234-1240
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Time after surgery (months)
Time after surgery (months)
No. at risk No. isk
Lano LA 28 17 14 14 14 14 14 13 .
SLA 13 11 10 ) 9 9 9 0 Lamo LA 24 24 23 2 21 21 20 20 19 18 17
SLA 13 132 13 13 13 13 13 13 13 13 13
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Sporadisches
Nicht-funktionelles-pNEN —
OP Indikation

alle Patienten ausgenommen:
e Patienten mit diffusen Fernmetastasen
 Patienten mit zu schlechtem AZ

* Tumorgrosse ein Kriteritum?
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Resektion oder watch and
walt bel kleinen nicht-
funktionelle pNENSs?
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Was sagt die ENETS Leitlinie?
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ENETS Consensus Guidelines for the Management
of Patients with Digestive Neuroendocrine
Neoplasms of the Digestive System:
Well-Differentiated Pancreatic Non-Functioning
Tumors

Curative Surgery

Indication

Surgery represents the treatment of choice for any lo-
calized pancreatic neoplasm since it is associated with sig-
nificant benefits in terms of survival [90]. Nevertheless,
the improvement of cross-sectional imaging techniques
significantly increases the detection of small NF-NET and
it is now debated if all the small and asymptomatic lesions

should be routinely resected [91]. Most of neoplasms < }92 Bettini R, Partelli 5 Boninsegna L, et al: Tu-
cm are likely benign or intermediate-risk lesions and only . . o .
mor size correlates with malignancy in non-

6% of NF pancreatic NETs <2 cm are malignant when e ) )
incidentally discovered [92]. In this setting, a non-opera- functlomng pancreatic endocrine tumor.
— Surgery 2011;150:75-82.

vE dPPI04d ould D€ ddVd C U (| d SE (] -
mors <2 cm that are discovered incidentally. An intensive
3-month follow-up for the first year and the 6 months up
to 3 years could be recommended in these patients. More-
over, the choice of the appropriate management of these
small tumors should be well balanced with the short- and
long-term sequelae of pancreatic resection procedures.

ENETS
Neuroendocrinology 2012;95:120-134 NG
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Tumor size correlates with malignancy
In nonfunctioning pancreatic
endocrine tumor

Rossella Bettini, MD,* Stefano Partelli, MD,” Letizia Boninsegna, MD,*® Paola Capelli, MD,*
Stefano Crippa, MD,*® Paolo Pederzoli, MD,” Aldo Scarpa, MD,* and Massimo Falconi, MD,”

(Surgery 2011;150:75-82.)
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Table II. Comparison of pathologic features among NF-PET =2 c¢m, from

2 ¢cm and =4 cm and >4 ¢cm

Group 2 Group 3
<2 em =4 cm >4 cm 1vs2 lus 3 2vus 3
Variable m = 46) m =41) P i P
Histology (WHO)
Benign 52 (57.8) 0 (0) 0 (0) <.0001 <.0001 <.0001
Uncertain behavior 22 (24.4) 31 (67.4) 8 (19.5)
WDEC 12 (13.3) 14 (30.4) 30 (73.2)
PDEC 4 (4.4) 1 (2.2) 3(7.3)
Microvascular invasion
Yes 13 (14.4) 18 (39.1) 26 (63.4) 002 <.0001 041
No 77 (85.6) 28 (60.9) 15 (36.6)
Perineural infiltration
Yes 21 (23.3) 11 (23.9) 18 (43.9) 1 029 081
No 69 (76.7) 35 (76.1) 23 (56.1)
Nodal metastases
N1 13 (14.4) 10 (21.7) 20 (48.8) 405 <.0001 015
NO-Nx 77 (85.6) 36 (78.3) 21 (51.2)
Liver metastases
Yes 0 (0) 1 (2.2) 4 (9.8) 731 014 183
No 90 (100) 45 (97.8) 37 (90.2)
Ki67
Median (IQR). % 1 (1-2) 2(1-4) 3 (2-7.5) 011 <.0001 002
Grading [REF]
Gl 77 (85.6) 30 (65.2) 17 (41.5) 006 <.0001 113
G2 9 (10) 15 (32.6) 21 (51.2)
G3 4 (4.4) 1.{2.2) 3 (7.3)
Malignancy
Yes 17 (18.9) 16 (34.8) 35 (85.4) 067 <.0001 <.0001
No 73 (81.1) 30 (65.2) 6 (14.6)
PDEC, Pooddy differentiated endocnne carcmoma: FC. well-differentiated endocrine carcinoma.
Philipps Universitat

Marburg
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_aparoskopisch oder konventionell?
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,,Any benefit of
minimally invasive surgery
over open surgery must depend
on the ratio of access trauma to
procedural trauma“

Cuschier1 SA, Jakimowicz JJ. Laparoscopic pancreatic resections.
Semin Laparosc Surg 1998; 5:168-79.
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Welche pNENSs eignen sich
fur die minimal invasiven
Chirurgie?
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Studienlage-
was Ist evidenzbasiert?
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THE COCHRANE
COLLABORATION®
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Europe

J Gastrointest Surg (2015) 19:831-840

DOI 10.1007/s11605-015-2788-1 __;'o ’,3
ORIGINAL ARTICLE 3 H
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Distal Pancreatic Resection for Neuroendocrine Tumors:
Is Laparoscopic Really Better than Open?

Dimitrios Xourafas - Ali Tavakkoli - Thomas E. Clancy -

Stanley W. Ashley

Table 3 Postoperative outcomes for LDP vs. ODP for PNETs

Table 6 Breakdown of ratio and percentage change in median costs

LDP ODP between LDP and ODP for PNETs

(n=73) (n=98)

Variable Ratio of % change in P value
median cost  median cost
(LDP/ODP)  (LDP/ODP)

Complications, n (%):
Uncomplicated 51(70%) 52(53 %)
Postoperative pancreatic fistula 16(22 %) 32(33%)
(POPF)

Incisional hemia 0 5(5%) Total direct cost
Intra-abdominal collection/abscess 6 (8 %) 5(05%)
Bowel obstruction 0 2(2 %)
“i;’r“gi;)",f“‘i"“ (superficial 0 22%) Supplics 1.93 91.7 % <0.001
ISGPF pancreatic fistula, n (%): Recovery room 0.83 -172 % 0.466
Grade A 12(16 %) 18(18 %) Blood cost 0.75 244 % 0.020
Grade B 4(6 %) 12 (13 %) Nursing cost 0.75 -256 % 0.048
Grade C 0 2(2%) Pharmacy cost 0.85 -153 % 0.154
Readmission, n (%) 9(12%) 19(19 %) Laboratory cost 0.61 —384 % 0.002
Reoperation, n (%) 6(8 %) 10 (10 %) Radiology cost 0.52 -462 % 0526
Overall montality, n (%) 4(5 %) 13 (13 %) Other cost 0.97 —0.65 % 0317
Meadian LHS, days (range) 5(3-18)  7(4-39)
Median follow-up, months (range) 32 (3-185) 44 (2-254) . 3= as
Recurrence, 1 (%) 3(4 %) 4(4%) Universitat

Marburg

.Heuroendocrme Tumor Society




Laparoscopic versus open treatment for benign pancreatic
insulinomas: an analysis of 89 cases

Variables Laparoscopic Open group p Value
group (n = 46)
(n = 43)

Mean surgical ime (min) 2105 %= 56.6 1952 + 53.8 0.195

Mean intraoperative blood loss (ml) 1325 £ 1557 1514 1145 0514

Patients requiring intraoperative blood transfusion: n (%) 2 (4.65) 2(4.250) 1.000

Cases combined with other surgical procedures (n) 6 7 1.000

Surgical procedures (n)

Enucleation 21 +

Distal pancreatectomy without splenectomy 11 0

Distal pancreatectomy with splenectomy 9 0

Lesions not identified 2 2
Table 3 Postoperative data
Variables Laparoscopic group Open group p Value

(n = 43) (n = 46)

Time until gastrointestinal function recovery (days) 25+0.7 35+06 <0.001
Postoperative oral intake time (days) 3.1+23 37+18 <0.001
Postoperative hospital stay (days) 91156 1354 7.2 0.002
Overall morbidity rate: n (%) 13 (30.2) 16 (34.8) 0.511
Pancreatic fistulas 9 11 0.736
Grade A*® 2 4
Grade B* 4 6
Grade C* 3 1
Biliary fistula” 1 0 NA
Postoperative bleeding® 1 0 NA
Other complications 2 5 0.276

=) MIC-Vorgehen ist machbar und sicher ses s co sssi s



Insulinom: MIC-Pankreasschwanzresektion
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Nicht-funktioneller pNEN: MIC-Enukleation

- <icm + enucleation®?

non-functioning o - 1 -
pNETs 1~2cm » enucleation

atypical pancreatectomy
(middle pancreatectomy
could be considered™?)

v

*1 enough distance from

typical pancreatectomy MPD
> <2cm > (PD, DP) ™ :
+ lymphadenectomy 2 thorough examination

of regional lymph nodes

J Hepatobiliary Pancreat Sai (2015) 22:610-617




Aufbau Da Vinci System

da Vinci §*
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Bilanz der DaVinci Pankreaschirurgie in Marburg

Pankreasoperationen mit dem DaVinci seit 2/2014:

- 6 Warshaw, 5 Milzgefdf3erhaltende Pankreaslinksresektionen
- 5 Enukleationen

- Mittlere Op-Dauer (inkl. Docking): 217 Minuten (110-302min)
- Mittlere Verweildauer: 10 Tage (5-17)

- Fistelrate: Typ A: 3, Typ B: 2, Typ C: 0
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Welche pNENS eignen sich
NICHT fur die minimal
Invasiven Chirurgie?
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gastrinoma

Duodenale Gastrinome

—{ pancraalic

no invasion /
no metastasis

invasion /
melaslasis

A 4

enucleation
partial pancreatectomy
+ lymphadenectomy

= duodenal

no invasion /
no metastasis

invasion /
melastasis

pancreatectomy
+ lymphadenectomy

A 4

enucieation
partial pancreatectomy
+ l[ymphadenectomy

duodenectomy
+ lymphadenectomy

J Hepatobiliary Pancreat Sci (2015) 22:610-617
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Lymphadenektomie beim ZES

Impact of lymphadenectomy on survival after surgery for
sporadic gastrinoma

D. K. Bartsch!, J. Waldmann!, V. Fendrich!, L. BOl‘lillS(‘gllaz‘3. . Lopcz'. S. Partelli??
and M. Falconi?

British Jowrnal of Surgery 2012; 99: 1234-1240
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Time after surgery (months)
Time after surgery (months)
No. at risk No. isk
Lano LA 28 17 14 14 14 14 14 13 .
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_aparoskopisch oder konventionell?

= Laparoskopische Verfahren sinnvolle Alternative.

" [deal: Insulinome und kleine nicht-funktionelle pNENs
bzw. pNENs im Pankreasschwanz

» Prioperative Endosonografie zur Lokalisierung und
laparoskopischer Ultraschall sind obligat.

* Nicht sinnvoll ber Malignitatszeichen und Lokalisation
im Pankreaskopf.
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Enukleation oder Pankreaslinksresektion?
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Enukleation vs. Pankreaslinksresektion

Langenbecks Arch Surg (2014) 399:315-321
DOI 10.1007/500423-014-1171-0

ORIGINAL ARTICLE

Increased rate of clinically relevant pancreatic fistula
after deep enucleation of small pancreatic tumors

Kristin Heeger - Massimo Falconi - Stefano Partelli -
Jens Waldmann - Stefano Crippa - Volker Fendrich -
Detlef K. Bartsch

Table 3 Univanate and multivariate analysis of factors influencing clinically relevant POPF types B and C

Parameter Odds ratio 95 % CI Univariate analysis Multivariate analysis
P value P value
Age (years) - 47.52-54.74 0.060 -
Gender (M/F) 2.133 - 0.165 -
Pathology - - 0351 -
Focanzation = = U715 =
Distance MPD (>/<3 mm) 6.571 - 0.002* 0.001*
cfect cover (yes/no) 0.646 - 0.524 -
Operation time (min) - 133.99-155.85 0.754 -
Eiivsdin Tumor size (mm) - 14.13-17.17 0.031* 0.106
liversitat

POPF postoperative pancreatic fistula according to [ 18], MPD main pancreatic duct, M male, F female, CI confidence interval

*P<0.05 was considered 1o indicate a statistical significance arbu rg
— —_— — —_— CALY A
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Enukleation vs. Pankreaslinksresektion

Meta-analysis of surgical outcome after enucleation versus
standard resection for pancreatic neoplasms

E. J. Hiittner!2, J. Koessler-Ebs!2, 'T. Hackert!, A. Ulrich!, M. W. Biichler' and M. K. Diener!?
B7S 2015; 102: 1026-1036

POPF
Refarence Enucleation Standard resection  Weight (%) Odds rafio
Hackert of al.? 11 of 53 10 of 108 25-3 2-51 (089, 8-37)
Cauley af af 30 15 of 45 25 of 90 A 1-30 (080, 2-81)
Cherif et al 1 31 of 45 28 of 66 a0-3 3-01 {1-35, 667
Zhang et &2 & of 120 2of 18 124 0-39 {007, 2100
Tatal 63 of 272 65 of 280 100-0 1-72 (0-87, 3-38)
Heterogeneity: 12 = 0-23; 2 =503, 3df,, P= 012 = 40% T i m o

Test for overall effect: Z = 1-57, P=0-12 ) )
Favours enucleation Favours standard resection

Universitat
Marburg
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Enukleation vs. Pankreaslinksresektion

Meta-analysis of surgical outcome after enucleation versus
standard resection for pancreatic neoplasms

F. J. Hiittner'2, J. Koessler-Ebs!-2, T. Hackert!, A. Ulrich!, M. W. Biichler! and M. K. Diener!?
B7S 2015; 102: 1026-1036

Endocrine insufficiency

Refarenca Enucleation Standard resection Weight (%) Risk difference Risk difference
Correnti ef al.14 Dof5 Dof9 21 0-00 (-0-26, 0-26)
Talamini et al.8 Oof 10 3of26 4-6 -0-12 (-0-29, 0-06)
Marubayashi et al.'® Oof6 20f7 1-0 -0-29 (-0-66, 0-09)
Balzano et al.® 0of 14 30of 19 4.0 -0-16 (-0-35, 0-03)
Kiely et al 8 0 of 11 0of 19 8-1 0-00 (-0-13, 0-13)
Casanova et al.’® 0of 10 Dof@ a8 0-00 (-0-19, 0-19)
Luo et al.27 0of 18 0of 10 7-0 0-00 (-0-14, 0-14)
Hackert ot al.2 0of53 9 of 106 400 -0-08 (-0-14, -0-03)
Cauley et al.30 20of 45 150f 90 14.0 -0-12 (-0-22, -0.02)
Cherif ot al. %! 10f43 7 of 55 14.5 —0-10 (-0-20, -0-01)
Total 3 of 215 30 of 340 100-0 -0-08 (-0-12, -0-04)
] ] 1

Heterogeneity: T = 0-00; x* =702, 9d.f, P=0-64; P = 0%
Test for overall effect: Z =4.25, P < 0-001

ENETS
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Favours enucleation Favours standard resection
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Schluf3folgerungen

* Funktionelle pNENs immer resezieren

* Insulinom und kleine NF-pNENs eignen sich
haufig fur Enukleation und MIC-Vorgehen

 Enukeation durchaus sinnvoll

* Nicht-funktionelle pNENSs sollten wenn moglich
reseziert werden

 RCTs dringend benotigt, aber nicht zu erwarten
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