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Introduction can arise in most body organs and share common patho-

logic features. NET of colon represent less than 1% of
Neuroendocrine tumors (NETs) are epithelial neoplasms colonic tumors, and only 4% of all carcinoid tumors !
with predominant neuroendocrine differentiation that This group of heterogeneous neoplasms defined as either
non-functioning tumors or functioning tumors that
secrete peptide hormones 2 . These hormones could cause

characteristic patterns of symptoms, like flushing, diar-
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dominant site for NETs metastases. Synchronous liver
metastases present in 75-80% >4 of patients, which is a
key adverse prognostic factor. Morbidity and mortality,
are the results of hormonal or hormone-related symp-
toms, but can also be the consequence of problems
caused by tumor expansion. Different treatment options
of metastatic NETs including surgery, regional and sys-
temic biological therapy, and ablation with a variety of
interventional radiology procedures have been proposed.
Despite to different complex management strategies for
neuroendocrine liver metastases, surgery remains the only
potentially curative option. Surgical resectability is a pri-
mary concern, as neuroendocrine liver metastases are fre-
quently numerous and bulky, and it can be confirmed
based on anatomical feasibility and volumetric tolerance.

Case Report

A 64-year-old man was admitted in to our Department,
presenting worsening diarrhea from 4 months and sev-
eral episodes of flushing. Personal and familiar history
was negative for tumors, Crohn’s disease and others.
Routine laboratory investigations, including liver and
renal function tests and bleeding profile, such asqthe
tumor markers (o-fetoprotein, carcinoembryonal ahtigen
and carbohydrate antigen 19-9) were all normal. “At
colonoscopy, a vegetating mass of the ileocecal valve and
multiple diverticula were. Biopsy were’ negatives for
tumors. CT scans of thorax and abdomen ‘showed a volu-
minous lesion (10 cm of diameter) of rightsliver, large-
ly hypodense, with areas of fluid attenuation, septations,
irregular margins and peripheral nuclei satellites (Fig. 1).
In addition to this, there waswa locoregional lymph-node
involvement and an irregular thickening of caceumnand
ileocecal valve.

So, with a strong suspect’of metastatic NETs,of cecum,
biopsy endoscopi€ of cecal lesiondwas remade with

Fig. 1: CT scan illustrating right liver metastasis (left renal cyst).

2 Ann Ital Chir - Epub 2017, 6 - November 22

Fig. 3: Intraoperative phase: liver parenchymal transection.

immune-histochemical study for the Chromogranin A,
that turned negative again.

Instead, urinary S5HIAASerum 5-hydroxyindoleactic
acid (250,9 mg/24h) and blood Chromogranin A (>50
nmol/L) were much elevated. The transesophageal
echocardiogram showed a severe stenosis of tricuspid
valve, completing so the clinical pattern of the carci-
noid syndrome.

MRI of liver was performed to better characterize the
liver lesion, that involved the hepatic segments 5-6-7-
8, with the dimension of 12x9x10 cm, widely hetero-
geneous, with solid and fluid areas (Fig. 2).

A therapy with somatostatin analogues (SSAs) was
promptly started to control symptoms.

The patient was eligible for surgery and a liver vol-
umetry was made to confirm a sufficient volume of
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Fig. 4: The tumor was mainly composed by islands of round cells with uniform nulei (A: hematoxylin & ecosin, origindl magnification
100X); the cells showed diffuse and intense expression of neuroendocrine markers chromogranin_ A (B)and synapthophysin (C).

effective remnant liver. The patient underwent to right
hemicolectomy with oncological resection of the lymph
drainage, right hepatectomy, wedge resection of metas-
tasis of fourth liver segment unknown to CT and RMI
scans and asportation of a diaphragmatic nodule.

The surgery time was 4 hours, with single right sub-
costal incision. After a careful abdominal exploration,
a metastatic diaphragmatic nodule was found_in conti-
nuity with the liver metastasis.

An intraoperative echography of liver was madejin order
to evaluate the left liver, that showed a single metasta-
tic nodule of fourth hepatic segment,subecapsular, of
about 1 cm of diameter.

So, the first phase of the surgéry was completed”with
a right hepatectomy, while the second step was the right
hemicolectomy (Fig. 3). Two rabdominal drain, was
placed, and removed ifi third and sixth¢pestoperative
days. Discharge was in 8 postoperative day without any
complication.

The pathological result_has proved a, neuroendocrine
tumor, ulcerated, of the ileocecal valve, with typical cel-
lular elements and large cytoplasm., The tumour was
mainly composed by islands, of,round cells with uni-
form nuclei; the cells showed diffuse and intense expres-
sion of neuroendocrine markers Chromogranin A and
Synapthophysin (Fign4). Ki67 index was 12%, with an
intermediate grade of differentiation G2 (WHO 2010).
Metastatic cells were confirmed in liver metastasis,
diaphragmatic nodule, and in two lymph nodes of
intestinal drainage. The immune-histochemical study
showed that tumor cells expressed Chromogranin A,
Synaptophysin, NSE and CD56. Pathological TNM
(TNM/AJCC 2010) was pT4N1MI.

After surgery, treatment with an Octreotide LAR was
started. Follow-up was programmed every 4 months
with clinical, biological, oncological and imaging eval-
uation. one year after the patient’s follow-up is nega-
tive for disease recurrence.

Discussion

Neuroendocrine tumors \W(NETs) are a heterogeneous
group of tumors that ‘ariseyin different anatomic loca-
tions and have a shared capacity for production of pep-
tides,” neuroamines” and ‘other and vasoactives substances
which give rise ‘to a, variety of clinical syndromes.

In the gastrointestinal tract tumors can originate from
enterochromaffin or klutishcky cells whilst those in the
distal colensand rectum arise from L cells °.

There is a gradual move away from the term carcinoid
indfavor of the term neuroendocrine neoplasm, which is
further classified according to site of origin, histological
grade and differentiation °.

Grade refers to the proliferative activity of the tumors,
commonly measured by the mitotic rate (number of
mitotic figures per 10 high-powered fields) and Ki-67
index.

Differentiation refers to the extent to which neoplastic
cells resemble normal endocrine tissue.

The most recent nomenclature proposed by WHO 2010
guidelines  distinguishes  between — well-differentiated
tumors (low-grade G1 and intermediate grade G2) and
poorly differentiated ones (G3) 7.

NETs typically fall into Grade 1 or 2, being well dif-
ferentiated neoplasms expressing neuroendocrine markers
such as low molecular weight ® and glicentin/PYY from
those derived from L cells °.

In one large series, only 1% of jejunal and ileocaecal
(midgut) tumors were poorly differentiated °. The 5-
years survival rates for low and intermediate grade tumors
were 79% and 74% respectively, whereas high-grade
NETs had a 5-year survival rate of only 40% !°.

Until recent years, neuroendocrine tumors lacked a for-
mal TNM staging classification.

In 2007, The European Neuroendocrine Tumor Society
(ENETS) proposed a formal TNM staging system for
tumors of the lower jejunum and ileum, a system that
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was subsequently adopted by American Joint Committee
on cancer 12,

A validation analysis of 270 NETs (which included a
combination of midgut and hindgut tumors) showed this
classification is statistically significantly able by univari-
ate analysis to discriminate in a prognostically relevant
manner between NET with only local (stage I and II)
or loco-regional (stage I, II, III) spread and more exten-
sive tumor disease (stage IV).

In fact, this study reported a 5-years disease-specific sur-
vival rate of 100% for patients with stage I and II tumors
vs. 97% for stage III and 83% for stage IV tumors 3.
In according to the site, within the gastrointestinal tract,
a plurality of NETs arose in the small intestine (42%),
followed by rectum (27%), stomach (20%), colon (20%)
and appendix (18%) 4.

In the right colon, most tumors arise in the caecum,
followed by the ileo-caecal region and ascending colon.
The majority of NETs are asymptomatic at the time of
diagnosis; due to the high capacitance of the right colon,
patients only become symptomatic once they reach a
large size (>2 cm), with pain, bleeding, altered bowel
habits, weight loss and anorexia.

Carcinoid tumors present a slow growth, rarely evolves
for clinically evident mass .

With advanced disease they may present with symproms
of bowel obstruction, anemia or a palpable liver., Bowel
obstruction is more typical of ileum !¢, that in some
case described in the literature could caus¢ multiplessyn-
chronous stenosis of the same tract .

Presentation is usually in the 7% decade with=fnean age
of diagnosis 65. Less than 5% of theseypatients will have
carcinoid syndrome and only then in the presence/of liy=
er metastases, such as our case 8.

Napolitano et al. ¥ described a casesof right colon “earei®
noid tumour with single hepatic metastasisymunderwent
right hemicolectomy andhepatic wedge ‘resection, whose
diagnosis was posteperative, with histological exam;, because
it was a non-funetioning,tumor with an‘unfavorable prog-
nosis; the patient died after 12 months from'surgery despite
the therapy with Octreotide and“5=Fluoerouracil.

In caecal tumors the rate of localized disease only has
been reported as low as"16% 2.

Metastases are usually‘to lymph-nodes, liver, peritoneum.
The carcinoid syndrome, includes diarrhea, cutaneous
vasomotor symptoms and right heart valvular disease.
Serotonin was identified as the primary hormonal factor
responsible for the carcinoid syndrome 2!-23.

Other vasoactive substance elaborated 24 by intestinal
NET include biogenic amines (histamine, dopamine),
tachykinins and prostaglandins. The carcinoid syndrome
is associated in nearly all cases with metastatic NETs
because of the serotonin was secreted from liver metas-
tases directly into systemic (rather than portal) circula-
tion.

In an analysis of 91 patients with the carcinoid syn-
drome, diarrhea and flushing were the most commonly
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observed phenomena, occurring in 73% and 65% of
patients respectively; carcinoid heart disease was detected
in 10% of cases 2°. These substances act to stimulate peri-
stalsis 2° and to determine vasodilatation. The flushing
typically involves the face, neck and upper torso and may
be precipitated by exercise, stress, alcohol 7.

Massive releases of vasoactive substances may occur dur-
ing surgery leading to a “carcinoid crisis” characterized
by severe hypotension 28. Operative management with
SSAs is indicated to avoid intra and post-operative car-
cinoid crisis 2939,

The majority of colonic NETs will be diagnosed at rou-
tine endoscopy and this is likely to rise with the increase
in colonoscopies resulting from screenings/programs.
Endoscopic investigation remains the gold, standard for
the detection and{ characterization of these lesions, CT
scans, MRI and-somatostatin-receptorys€intigraphy (SRS)
are the primary imaging modalities used,fo identify and
follow metastatic NETs of the colony At CT scans, NETs
are typically vaseular and.mayyenhance with iodinated
contrast, during early arterialsphases of imaging, or with
washout ‘during the portal venous imaging phase. MRI
scans represent a semsitive method for detection of liver
metastases, particularly,useful when evaluating potential
candidates for hepatic surgery.

SRS imaggs the ‘entire body enabling detection of metas-
tases outside of the abdominopelvic region. It remains
the gold standard for diagnosis and localization of most
NET’showever its utility in colonic NETs has not been
validated due to the sparse data available.

On the other hand, SRS is useful to determine somato-
statin receptor expression and thereby guide the use of
somatostatine analogues as well as radionuclide therapy.
Although not widely available, several positron emission
tomography (PET) radiotracers for functional imaging
have emerged, including !'®F-dihydroxy-phenyl-alanine
(8E-DOPA), MC-5-hydroxytryptophan  (1'C-5-HTP),
and % Ga-DOTA-octreotide. These novel PET modali-
ties offer higher spatial resolution than conventional SRS
and improved sensitivity for detection of small lesions.
Urinary SHIAA and is typically normal among patients
with localized tumors, and is usually elevated in patients
with liver metastases. Patients with carcinoid heart dis-
ease have levels exceeding 5-10 times upper limits of
normal. Chromogranin A may be elevated in metastat-
ic disease, and it may be used in surveillance, in order
to assess response to therapy or recurrence after surgery.
Liver metastases occur in 75% to 80% of patients with
neuroendocrine tumors (NETs) 2, and are considered
significant adverse prognostic indicators. Management of
NETs liver metastases is challenging and requires aggres-
sive therapy. Currently, there are many therapeutic
options for metastatic NETs.

Although complete surgical resection remains the opti-
mal therapy, a variety of other minimally invasive sur-
gical and medical optionsare available; this includes ther-
mal ablative techniques (e.g., radiofrequency ablation 3!
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, microwave ablation, cryotherapy), embolization using
transcatheter embolization, 3?2 or radioembolization 33,
andmedical therapy (e.g., chemotherapy 34, biotherapy
with somatostatin analogues *° and interferon 3.

Liver transplantation might be considered in carefully
selected patients 37 38 who fail to respond to other treat-
ment options 40,

Currently there is no evidence-based data directly com-
paring surgical versus alternative liver-directed treatment
options. However, numerous studies have confirmed
complete hepatic resection for liver metastases has sig-
nificantly improved long-term %2, surgical resection can
be considered with curative intent when a debulking
threshold of = 90% is achieved, in patients without extra-
hepatic disease. This cutoff has been adopted by many
centers, even if the recent use of expanded criteria for
debulking (debulking threshold of > 70%) resulted in

90% 5-year disease-specific survival in selected patients
43

Aggressive surgical resection increases the 5-year survival
of NETs with solitary liver metastasis to 100%, where
disseminated metastatic NETs suffer a 51% 5-year sur-
vival rate after surgical resection #4.

Surgical treatment of NETs liver metastases plays a cen-
tral role in the multimodal management of these tumeors.
Before planning surgical approach, tumor characteristic
symptoms, distribution of the metastases, andsthe his-
tological features should be always considered along with
patients’ co morbidities and expectations/ An aggressive
surgical approach can lead to long-term survival with a
good quality of life.

In fact, when it is feasible, aggressive,strgical manage-
ment of both the primary tumer and the liver smetas-
tases improve overall survivalgrates extensively ©° but mul-
tiple factors including primary tumor site, histological
grade and metastatic sites other than liver(play.a major
role in the overall surviyal .

The surgical approach used’dependsfirstlyon”the dis-
tribution of metastasesysbecause non-pathological liver has
an excellent regeneration capacity after resection, and a
remnant functional amount of 20%:to, 25% normal liv-
er tissue may be adequate.

Furthermore, saving a liver remnant with sufficient func-
tion for life maintenancey lows peri operative morbidity
and mortality, and”acceptable long-term survival is one
of the major challenges facing surgeons. In unilobar
metastasis, resection, of the primary tumor and liver
metastasis can be completed synchronously; this was our
surgical strategy.

Conclusion

Resection of the primary tumor, liver metastases, and
local mesenteric lymph node metastases is thought to
strictly promote long-term survival and quality of life.

Optimal patient care should be directed by a multidis-

ciplinary team to assure that all treatment options are
explored for decision-making while treating this aggres-
sive disease.

Riassunto

I tumori neuroendocrini (NETs) rappresentano un grup-
po eterogenco di neoplasie. I NET del colon costitui-
scono meno dell'1% dei casi di neoplasie coliche. Le
metastasi epatiche sincrone, presenti nel 75-80% dei casi,
sono considerate un indice prognostico sfavorevole. Le
opzioni terapeutiche disponibili includono la resezione
chirurgica, la chemioterapia, e la bioterapia. La chirur-
gia rappresenta il goldystandard della terapia curativa ed
¢ fortemente condizionata dalla localizzazione;dl grading
e la stadiazione«delld neoplasia.

Il caso clinico preso in oggetto’e un uemo di 64 anni
che presentava la sindrome da carcinoide. La colonscopia
rilevd una massa*Vegetante.della‘valvola ileocecale con bio-
psia negativa. La TC stadiativa mostrd una voluminosa
lesione delsfegato di destra con un diametro massimo di
10 cm. I markers ‘tumorali ‘érano negativi; mentre risul-
tarono positivi 4, dosaggi urinari dell’acido 5-idrossiindola-
cetico e i valori plasmatici della Cromogranina A. Il trat-
tamento chirurgico ‘prevedeva l'asportazione del tumore
primitivo e della’sincrona metastasi epatica in un unico
tempo chirurgico.

Il management delle metastasi epatiche dei NETs resta
controverso e richiede una strategia terapeutica multidi-
sciplinare aggressiva. Al momento, molte sono le opzio-
ni, terapeutiche proposte, sebbene la completa resezione
chirurgica della neoplasia resta la terapia di scelta poi-
ché associata ad un aumento della sopravvivenza a 5 anni
del 100% nei pazienti con singola metastasi epatica.
La resezione del tumore primitivo con associata linfade-
nectomia e delle metastasi epatiche, in un unico tempo
operatorio come presentato nel nostro caso, ¢ fortemen-
te indicato poiché migliora la qualita di vita e la soprav-
vivenza in questi pazienti.
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