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Intestinal, Pancreatic, Bronchial Neuroendocrine

Neoplasms (NEN) and NEN of Unknown Primary Site
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Morphological and

functional imaging | Locoregional Therapies
Resection of primary ' = T ‘, In the absence of any large comparative trials of dif-
o3 ferent locoregional or ablative therapies (bland embo-
T fization, chemoembolization, radioembolization, radio-

= frequency ablation or microwave destruction) or system-
ic treatment, the choice of treatment is based on
individual patient features (e.g. size, distribution an
wunber of hiver lesions, vascularization, prolilerative in-

dex) and local physicians’ expertise [14], Locoregiona

(a) Simple pattern of LMs
Gl/G2
(unilobar or limited)
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l mz’,;,‘,’:‘?ﬂ’,m therapies should be exploited early, following SSA thera-
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—— J Py, to prevent carcinoid crisis in functionally active NE 1
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(minor or contraindicated Major liver (1) Minor resection - 554 (IFN) drome), and they may be an alternative option to system-
HOm) ovictio 4 RFA + REA, RPVE. RPVL | | Il : Py ic therapies in patients with non-functional tumors if the

(2) Sequential major
Iver resection

disease 1s imited to the liver. Locoregonal therapies mays
be considered repetitively during the course of the dis-
ease. There is consensus that SIRT is still investigational,

v .
(‘;‘F“,'\'“l’f;'}\ et L.+ and that a comparative trial of SIRT to bland emboliza-
TACE, TAE tion is required, as well as more safety data on long-termy

SR _‘lolcrabilily of SIRT to establish this procedure for the
management of NEN [14-18].

heummvdotmmbogy 2016;103:172-185
DOL 10.1159/0004431167
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N en Indicazioni

@ La maggior parte dei NET ha una progressione lenta e metastatica

@ Sopravvivenza a 5 anni nel metastatico 40 %

The Diagnosis and Medical Management of Advanced Razionale Per trattamenti loco reglona“

Neuroendocrine Tumors
OREGORY A RALTSAS. G MICHAEL BESSEIL ann ASTTLEY I GROSSMAN - PalliaZione dei Sintomi (tumori funZionanti)

Il)r;m;mm'm o Endocrinclogy, St. Bartholowww's Howpital, London ECIA TEE, Unied Klngdom _ R i d uz i O ne del Ia massa tu mo ral e (de b u I ki ng)
- Progressione monofocale
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. La prognosi dipende dal coinvolgimento epatico e |
sintomi sono spesso correlati con le metastasi

epatiche

RAZIONALE PER LA CITORIDUZIONE

Le procedure di citoriduzione sono efficaci per la lenta crescita
dei tumori Neuroendocrini con lunghi periodi di benessere, e

potenziale ripetibilita

Cytoreduction is depicted by line x.
A long period may pass before regrowth of the tumor (y) to significant levels.

Maithel and Fong J. Surg. Oncol. 2009;100:635-638
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@ [ntrarteriose |
TAE (nuove particelle)
TACE

TARE




en

R eSOt | oy W
AP AT Viee et

WA EE-

Review

GEP-NETS UPDATE
Interventional radiology: role in the treatment
of liver metastases from GEP-NETs
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; Abstract

' Neuroendocrine tumors from gastro-pancreatic origin (GEP-NET) can be responsible for liver metastases Such metastases

: can be the dominant part of the disease as well due to the tumor burden itself or the symptoms related to such liver metastases
|Intra-arterial therapies are commonly used in liver only or liver-dominant disease and encompass trans-arterial

| chemoembolization (TACE), trans-arterial embolization (TAE), and radioembolization (RE). TACE performed with drug
emulsified in Lipiodol has been used for the past 20 years with reported overall survival in the range of 3-4 years, with objective
| response up to 75%. Response to TACE is higher when treatment is used as a first-line therapy and degree of liver involvement is

| lower. Benefit of TACE over TAE is unproven in randomized study, but reported in retrospective studies namely in pancreatic

| NETs. RE provides early interesting results that need to be further evaluated in terms of benefit and toxicity. Radiofrequency

| ablation allows control of small size and numbered liver metastases, with low invasiveness, Ideal metastases to target are one
metastasis <5 com, or three metastases < 3 ¢cm, or a sum of diameter of all metastases below 8 cm. Ablation therapies can be
applied in the lung or in the bones when needed, and more invasive surgery should be probably saved for large-size metastases

| Even if the indication of image-quided therapy in the treatment of GEP-NET liver metastases needs to be refined, such therapies

| allow for manageable invasive set of treatments able to address oligometastatic patients in liver, lung, and bones. These

1 treatments applied locally will save the benefit and the toxicity of systemic therapy for more advanced stage of the disease

European Journal of
Endocrinology
(2015) 172, R151-R166
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N en Termoablazione

NEN ileo G1, Ki67=1%, M+ fegato = emicolectomia dx + analogo = SD => intolleranza all’analogo

Pet Ga68 RMN +C RMN diff TC 24 hr
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Nen TAE & PRRT

Purpose: Peptide receptor radionuclide therapy (PRRT) with '7’Lu-DOTATATE
is shown to be an effective therapeutic option for somatostatin-expressing neu-
roendocrine neoplasms. Some concerns are raised over safety of this modality
in patients with a history of regional chemoembolization and radionuclide

' Safety and Effectiveness of '”’Lu-DOTATATE Peptide Receptor bepaimivatzation (CHFIR) and 1 sauseiafrelsmmun avon g e phiy=
: ; . ‘ gl ‘ sicians for suggesting " 'Lu-DOTATATE in this patient population.
Radionuclide Therapy After Regional Hepatic Embolization in

Pati ith S ; ¢ d h T Methods: We retrospectively reviewed 143 patients with somatostatin-
atients Wit omatostatm-Expressmg Neuroendocrine Tumors expressing neuroendocrine tumors who underwent ' ’Lu-DOTATATE PRRT.

L]
()nnn‘\a A LRI

| 8
4

| Mehammadali Hamidisahar: MD.* Muzammil A8 MD.* Liske Bodek. MD.* Gelareh Vahdati. MD.* Statistical analysis was performed on effect of '”’Lu-DOTATATE in patients
Lzabeda Twonmxkia, PRt and Ebeahin S Delpascsand. MD* with and without prior CRHE using resampling procedures and correlation
cocfficient (7).

DOTATATE (r= ~-0.59 to 0.1 7) In our analysis the average time Results: Proportion of toxicity in patients with and without CRHE was
I 2 comparable (P = 0.246). No statistically significant correlation () found be-
nterval between CHE and PRRTwas 32.4 months (42— 134.8 months) tween any toxicity and prior CRHE (= —0.3 to —0.03) or time elapsed be-
and between RHE and PRRT was 30.5 months (4.8-93.6 months). tween embolization and the first cycle of PRRT (r = ~0.59 to 0.17).
Based on these dat a. it is advisable to p erform PRRT 4 to 6 months Following PRRT, 7§.5‘%) of patients withoCRHE L?xpcn'cnccd bcnpfit (Partial
: ¥ response + stable disease), whereas 23.4% experienced progressive discase.

after any HE pr ocedure. This assessment may help answer the “safe Patients with CRHE showed more stable discase (P = 0.048) and less pro-
time interval” concern before starting PRRT following HE. gressive discase (P = 0.046) following PRRT compared with no CRHE.

The CRHE and no-CRHE status shared same probability for developing
partial response/complete response following PRRT (£ = 0.50).
Conclusions: Treatment with '”’Lu-DOTATATE did not show clinically or
statistically significant toxicity in CRHE patients regardless of frequency of
embolization or time interval between embolization and first PRRT. Results
suggested a statistically significant higher response rate in patients with a
history of CRHE. A prior history of CRHE is not a contraindication to
subsequent PRRT.
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A phase |l clinical trial of sunitinib following hepatic
transarterial embolization for metastatic
neuroendocrine tumors

J. R. Strosberg'*, J. M. Weber', J. Cho#, T. L. Campos’, T. L. Valone', G. Han®, M. J. Schell® &
L. K. Kvols!

Dapartments of 'Gastrantestingl Oncolbgy; “intenventiona! Radiology: “Biostatistics, H. Lee Mofitt Cancer Canter and Riasearch histiute, Tampa, USA

Recetved 13 October 2011; revised 12 December 201 1; accepted 13 December 2011

Background: The liver is the predominant site of metastases among patients with advanced neuroendocrine tumors

(NETs). Prior retrospective studes have reparted high response rates in patients treated with transartanal embolization

(TAE). NETs are highly vascular and are known to express vascular endothedal growth factor (VEGF) and vascutar

endothetal growth factor receptor (VEGFR). We hypotheszed that administration of sunitinib, a VEGFR inhibitor,

following TAE would extend progression-free survival (PFS).

Patients and methods: Patients with metastatic NETs to the liver underwent a senes of selective TAES foliowed by

surtinity (untll disease prograssion or maximum of 12 months), Radiographic response (by RECIST), survival, and

safety parameters were monitored,

Results: Thirty-nine patients were enrolied. The overal responss rate was 72% [85% confidence intenval (Cl),

0.58-0.86]. Median PFS was 15.2 months. Rates of overall survival (OS) at 1 and 4 years were 95% (85% CI, 0.88-1.00)

and 59% (95% Cl, 0.38-0.80), respectively. A significant 34% rise n serum VEGF was observed following the initia!

TAE (P =0.03).
Conclusions: Hepatic TAE is a highly active treatment option for patients with metastatic NETs to the liver.
Embolization stimulates release of VEGF into the circulation. Sunitinib, an oral VEGFR inhibitor, can be safely
administered following embolization. The high rates of PFS and OS associated with this sequence of therapies are

encouraging.
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TACE
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Serum doxorubicin levels at different time in

patients receiving TACE with DC Bead or C-TACE

Ty Avone dels macromben 4 fleeon o Seveen

DEB-TACE
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convermonal TACE

“..Beads sequester doxorubicin hydrochloride
from solution and release it in a controlled and
sustained fashion..”

Varela M et al. BCLC. J Hepatol 2007;100:698-711
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Phase |l Study of Chemoembolization With Drug-Eluting Beads
in Patients With Hepatic Neuroendocrine Metastases: High

. Incidence of Biliary Injury
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Results—DEB-TACE was successfully performed in all 13 patients. At 1 month follow-up, there
was a mean 12 % decrease 1n tumor size (p<0.0003) and a 56 % decrease in tumor enhancement
(p<0.0001). By EASL criteria, the targeted lesion objective response rate was 78 %. Grade 3 to 4
toxicities were fatigue (23 %), increased alanine amino transferase (15 %), hyperglycemia (15 %),
and abdominal pain (8 %). Seven patients developed bilomas (54 %): all of these patients had
multiple small (<4 cm) lesions. Subsequently, four underwent percutaneous drainage, three for
abscess formation and one for symptoms related to mass effect.

Conclusions—Although biloma and liver abscess are known risks after TACE, the high
incidence in our study population was unexpected and forced interruption of the frial. Although

this occurred 1n a small group of patients, we have changed our technique and patient selection as
a result of these findings, thus allowing resumption of the trial.

Recommendations

On the basis of the safety findings of our interim analysis, we modified our patient selection
criteria and changed our DEB-TACE technique. We decided to include only patients with
multiple large lesions (smallest lesion >4 cm) and extensive tumor burden. After the interim

analysis, we no longer consider small multifocal disease (largest lesion <4 cm) for DEB-
TACE treatment. The DEB-TACE procedure was also modified. The DEBs are now mixed
with four times the amount of contrast to improve visualization of the DEBs, thereby
preventing potential misadministration of the DEBs. We understand that these changes in
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Liver/biliary injuries following chemoembolisation
of endocrine tumours and hepatocellular carcinoma:

Lipiodol vs. drug-eluting beads
\
Borrs Gain" %, Frédeéne Deschamgs’, Serge Abo’, Moo Musck ' Clariowe Dromain®. Valeoe Boigs
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Background & Aims: Transarterial chemoembolisation (TACE) is
usually performed by injecting an emulsion of a drug and iodised
oil. Drug-eluting beads ( DEBs) have undeniable pharmacological
advantages by offering simultaneous embolisation and sustained
release of the drug to the tumour. No data are currently available
on liver/biliary injury following DEB-TACE. This study describes
and compares liver/biliary injuries encountered with TACE in
tumours developed in cirrhotic (hepatocellular carcinoma
(HCC)) and non-cirrhotic (endocrine tumours (NETs)) livers.
Methods: In consecutive patients treated for a well-differenti-
ated metastatic NET (n=120) or a HCC (n=88), 684 CT- and
MR-scans were analysed. Liver/biliary injuries were classified
as follows: dilated bile duct, portal vein narrowing, portal venous
thrombosis and biloma/liver infarct. A generalised estimating
equation logistic regression model was used.

Results: Aliver/biliary injury followed 17.2%(82/476) of sessions
in 30.8% (64/208) of patients. The occurrence of liver/biliary
injury was associated with DEB-TACE (OR =6.63; p<0.001) irre-
spectively of the tumour type. Biloma/parenchymal infarct was
strongly associated with both DEB-TACE (OR=9.78; p=0.002)

and NETs (OR: 8.13; p=0.04). Biloma/liver infarcts were man-

aged conservatively but were associated with an increase in

TACE

serum levels of aspartate aminotransferase, alanine aminotrans-
ferase, alkaline phosphatases, and gamma glutamyl transpepti-
dase (p = 0.005, p=0.005, p=0.012, and p = 0.006, respectively).

Conclusions: Liver/biliary injuries are independently associated
with DEB-TACE. Biloma/liver infarct, the most serious injury, is
independently associated with both DEB-TACE and NETs. The
absence of such an association in TACE of HCC may be explained
by the hypertrophied peribiliary plexus observed in cirrhosis,
which protects against the ischemic/chemical insult of bile ducts.
We suggest caution when using DEB-TACE in the non-cirrhotic
liver.

© 2011 European Association for the Study of the Liver, Published
by Elsevier B.V. All rights reserved.

Introduction

Transcatheter arterial chemoembolisation (TACE) combines the
cytotoxic action of selectively-injected intra-arterial chemother-
apy and the ischemic effects of embolising agents. TACE has been
widely used to treat hepatic malignancies including liver metas-
taces from endncrine tumonre (NFT<Y and henatorellular carri-
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en aemodynamic events and localised parenchymal changes
following transcatheter arterial chemoembolisation for hepatic
malignancy: interpretation of imaging findings

3 CHUNG, mo, J-S YU, mp, J-J CHUNG, mp, J H KIM, Mo and K W KIM, MD

Figure 1. Schematic anatomy of normal hepatic vessels. The

hepatic artery (A) primarily supplies the hepatic framework ) )

of the portal tract, which consists of the portal vein (P), bile

duct (B) and hepatic artery. There are capillary networks Figure 3. Schemata of acute and chronic transcatheter artenal chemoembolisation (TACE)-induced bile duct mjury and portal
between the hepatic artery (A) and portal wein (P), which is vein obliter ation, with or without parenchymal infarct (a) In the acute stage, necosis of the bile duct induces rupture of the bile
called the peribiliary plexus (pbp), and the portal venous duct and biloma formation {asterisks) along the portal tract A large oystic biloma Gan occupy the space of the acutely infarcted
flow affords sinusoidal (s) perfuson, supplying the hepato- parenchyma. (b) in the chronic stage, the portal tract injury wath stricture and dilatanon of the bile ducts s accompanied by
cytes (h). V., hepatic vein gradual portal vein obliteration, resulting in parenchymal atrophy

|Ihe Brtish Journal of Radiology. §3.(2010), 71-81._{
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It is defined as the injection of embolic particles loaded
with a radioisotope through the percutaneous
transarterial technique.

. (°°Y)-loaded microspheres is an alternative treatment for
patients with unresectable primary or secondary liver tumours

-Whole liver
-Lobar
-Segmental
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World J Surg (2018) 42:306-513
DOI 10, 1007/500268-017-4324-9

Radioembolization Versus Bland Embolization for Hepatic | RE
Metastases from Small Intestinal Neuroendocrine Tumors: Short- | i oo mow B M s
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:iRadloembohzauon-mduced hiver disease:
|a systematic review
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Liver Disease Induced by Radioembolization
of Liver Tumors
Description and Possible Risk Factors
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CLINICAL STUDY
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