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Rezumat

Tumorile neuroendocrine ale tractului biliar sunt entităţi rare, 
dezvoltate din celulele Kulchitsky, care suferă un proces de 
transformare neoplazică. Cu toate acestea, diagnosticul 
diferenţial dintre tumorile neuroendocrine de tract biliar şi
colangiocarcinomul hilar este foarte dificil de stabilit preopera-
tor; prin urmare, majoritatea pacienţilor sunt supuşi inter-
venţiei chirurgicale cu viză de radicalitate, iar diagnosticul
definitiv rămâne să fie confirmat de studiile histopatologice şi
imunohistochimice ale piesei de rezecţie. Prezentăm cazul unei
paciente în vârstă de 60 de ani, care a fost supusă unei inter-
venţii chirurgicale complexe, ce a constat în hepatectomie dreap-
tă extinsă (incluzând segmentul IV şi lobul caudat), în bloc cu
rezecţia căilor biliare extrahepatice şi conservarea canalului
hepatic stâng, colangiojejunostomie stângă (tehnica Roux-En-Y),
limfadenectomia ganglionilor adiacenţi arterei hepatice comune
şi trunchiului celiac şi rezecţia segmentară a venei porte cu
anastomoză termino-terminală, pentru o tumoră la nivelul 
carrefour-ului biliar, extinsă pe ductul hepatic drept şi invazivă
în vena portă. Studiile histopatologice şi imunohistochimice au
confirmat prezenţa unei tumori neuroendocrine de gradul 1,
aceasta fiind pozitivă pentru Cromogranina A, Enolaza Neuron
Specifică (NSE) şi Ki-67 (1% pozitivă nuclear). La 24 luni post-
operator, pacienta este lipsită de recurenţe tumorale.
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Introduction

Neuroendocrine tumors (NETs) are benign
or malignant histopathological entities,
secretory or non-secretory, developed in one
organic structure (pancreas, ileum, liver,
lung etc.) or more (carcinoids). These are
slow growing tumors, difficult to diagnose 
in early stages. NETs represent a small 
fraction (approximately 3%) of all neoplasms
and their occurrence is influenced by genetic
mutations. These tumors are found mostly 
in the digestive system (54.5%), but their
incidence is low at the biliary tree level (0.5-
2%) being sometimes preoperative and 
even intraoperative misdiagnosed as hilar
cholangiocarcinoma (Klatskin tumors). In
the following clinical case, there are 
highlighted the difficulty of diagnosiing a
non-secretory NET at the biliary tract level,
need for a complex surgical resection and
role of histopathological and immunohisto-

chemistry examinations in the oncological
management.

Case Report

P.D., a 60-year-old woman, was admitted in
our department on 23 May 2013 for mild
obstructive jaundice and upper abdominal
pain lasting for 3 weeks. The patient under-
went laparoscopic cholecystectomy in 2004
for chronic cholecystitis. She denies any drug
allergy or chronic medication regimen. The
local examination revealed epigastric pain
with no muscular contraction, no signs of
neither ascites nor palpable mass. The
patient’s blood tests revealed elevated levels
of AST (144 U/L), total bilirubin (2.7 mg/dL),
lipase (62 U/L) and fibrinogen (481.3 mg/dL).
The MRI examination of the abdomen
showed dilated intrahepatic biliary ducts,
dilated right branch of portal vein, hypo 
perfusion in the right hepatic lobe (VII and
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Neuroendocrine tumors of the biliary tract are rare entities developed form Kulchitsky cells
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anastomosis for a tumor of the biliary carrefour extended to the right biliary duct and invading
the portal vein. The histopathological and immunohistochemistry studies confirmed the 
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VIII segments) and obstruction at the level of
the convergence of the two hepatic ducts,
extending to the right hepatic duct (Figs. 1,2).
To define the cause of the biliary tree obstruc-
tion, immunologic test were requested, and the
results showed normal AFP and CEA, but a
raised CA19-9 value (>400U/mL).

Based on the clinical and paraclinical
exams, the patient was suspected of hilar
cholangiocarcinoma, type IIIa on Bismuth
Corlette classification.

Intraoperatively a mass was found 
comprising the primary and the right 
secondary biliary confluence, along with the
involvement of the portal vein (close to its
bifurcation). It was decided and performed
en bloc extended right hepatectomy 

(including segment IV and caudate lobe)
with extra hepatic biliary tree resection and
left hepatic duct preservation, left cholangio-
jejunostomy (Roux-En-Y technique) for the
restoration of the biliary flow, celiac and
common hepatic arteries lymphadenectomy
and segmental portal vein resection with
end-to-end anastomosis. All the surgical 
procedures were performed successfully.

On histopathological (HP) examination,
there were no hepatic or lymphatic metas-
tases. The tumor was 25/10 mm in size and
composed of small cells with 1/10 high power
fields mitoses. The HP diagnosis was of 
neuroendocrine tumor, completed by immuno-
histochemistry tests (Figs. 3, 4).

Specific neuroendocrine tumor markers

Figure 1. Biliary obstruction due
to a tumoral nodule (white arrow)
which infiltrates the common 
hepatic duct, the central part of the
right and the left hepatic ducts, with
moderate intrahepatic biliary tree
obstruction (black arrow) - MRI 
evaluation in axial T2wi and T1wi
after Gd i.v. injection in axial plane.
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Figure 2. For surgery planning the
T1 Gd enhancement acquisition in
coronal plane and the MRCP 
acquisition are very useful to evaluate
the complete extension of the tumor
(white arrow) and the aspect of the
biliary tree (black arrow). Note also
the inflammatory changes into the
liver parenchyma adjacent to the
dilated intrahepatic biliary ducts
(dashed arrow).

Figure 3. HP examination, using
Hematoxylin and eosin stain at 10x
magnification.
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were determined and the tumor was positive
for Chromogranin A, Neuron-Specific Enolase
(NSE) and Ki-67 (1% nuclear positive). The
IHC aspect supports the HP diagnosis and
based on the World Health Organization
(WHO) grading system from 2010 (1) for 
neuroendocrine tumors it received Grade 1 
(< 2/10 HPF and < 2% Ki-67).

Postoperatively the patient’s evolution was
free of complications and she was discharged
from the hospital after 5 days. Oncological
treatment was not indicated based on the
tumoral type, size and grade. The patient was
lost to oncological follow-up on 2015, 24

months after surgery, being disease-free on
the MRI evaluation (Fig. 5). 

The patient provided written informed 
consent and gave permission for the use of
biopsies and publication of her case details.

Discussion 

Neuroendocrine tumors usually originate
from Kulchitsky cells of the gastro-entero-
pancreatic tract which undergo a premalig-

Figure 4. IHC test, using
Chromogranin A (left), Ki-67 
(centre) and Neuron-Specific-
Enolase (right). 10x magnification.

Figure 5. Postoperative abdominal
MRI evaluation: fibrotic changes
(white arrow) in the adjacent area of
surgical liver resection. 
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nant transformation into intestinal metapla-
sia due to the process of chronic inflamma-
tion. The small percent of Kulchitsky cells in
the biliary ducts might explain the low 
incidence of this histopathological subtype at
the level of the biliary structures (2-5). 

When it comes to the most commonly
reported symptoms, they usually consist of 
diffuse abdominal pain, jaundice, pruritus,
vomiting and weight loss, the preoperative 
differential diagnostic with a primary bile
duct neoplasm being very difficult to be 
established (5-7). In order to provide a better
characterization of the tumor during the pre-
operative workup, certain authors have 
proposed performing percutaneous needle
biopsy or endoscopic brush; however, in most
cases these methods can only identify the
presence of a malignant process, the tumoral
subtype being identified only after performing
a surgical gesture of resection (8,9). 

Neuroendocrine tumors of the biliary tree
are uncommon comparative with Klatskin
tumors. The histopathological and immuno-
histochemistry tests are mandatory for the
definitive diagnosis and tumoral grading of
NETs, on which the oncological management is
based. Many biomarkers are useful in immuno-
histochemistry staining for diagnosing of NETs,
such as cytokeratin C7, synaptophysin, α1 anti-
chymotrypsin, chromogranin A, Neuron-
Specific-Enolase and antigen Ki-67. According
to the mitotic and Ki-67 indexes, the European
Neuroendocrine Tumor Society (ENETS) 
proposed a classification system into three
grades (G1-G3): according to this classification,
G1 tumors are characterized by less than 2
mitoses/10 high power fields (HPF’s) or a Ki67
value less than 2%, G2 tumors present 2-20
mitoses/10 HPF or a Ki67 value between 3 and
20% while G3 tumors present more than 21
mitoses/10 HPF or a Ki67 index greater than
20% (10). Poorly differentiated NETs are
classed G3 and are known as neuroendocrine
carcinomas (NECs). NETs account for 0.2-2%
and NECs for 0.19% of bile duct tumors (11).
Another widely used classification system was
the one provided by the World Health
Organization (WHO) in 2010 which identified

three histopathological subtypes: neuro-
endocrine tumors which present a mild to 
moderate nuclear atypia and a low number of
mitoses (less than 20/ 10 HPF), neuro-
endocrine carcinomas which are poorly 
differentiated, high grade tumors, with
increased nuclear atypia and higher than 20
mitoses/10HPF and mixed adenoneuro-
endocrine carcinomas which contain both
gland and neuroendocrine cells and which are
also considered as carcinomas (1). 

When compared to biliary cholangio-
carcinomas NETs are less locally invasive and
with only 1/3 of them developing metastases.
Surgical radical resection is the main 
treatment and offers the best chance of cure.
The operation depends on the tumor’s 
localization, invasion and presence of distant
metastases (6,7,12-14). Operation consists of
pancreaticoduodenectomy (tumor located in
the distal common bile duct), bile duct 
resection followed by cholangiojejunostomy
(tumor located in the middle CBD) or bile duct
resection followed by cholangiojejunostomy
associated with partial hepatectomy (proximal
tumor with intra-hepatic invasion). Lymph
node dissection is advocated. In case of 
vascular involvement of the hepatic pedicle,
an extensive operation with vascular resection
and reconstruction could be performed, being
justified by a good survival rate of these
patients. An effective palliative cytoreduction
that removes at least 90% of the secretory neo-
plastic tissue is possible but highly increases
the postoperative morbidity (12,13,15-17). We 
presented our case in which an extensive 
operation was performed for locally extended
biliary tumor with portal vein involvement
suspicioned on MRI imagining and confirmed
during surgical dissection. Intraoperative
ultrasound can aid for the assessment of 
vascular invasion by the biliary tumor. 

An interesting study investigating the role
of surgery in patients with biliary neuro-
endocrine tumors as well as the main 
prognostic factors was conducted by Kim et al.
and was published in the journal  Digestive
and Liver Disease in 2011 (18). The study
included 20 patients submitted to surgery
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with curative intent, between 2000 and 2010.
According to the location of the tumor, seven
cases were diagnosed with gallbladder lesions,
four cases presented bile  duct tumors and the
remaining nine cases presented ampullary
lesions; in that study none of the patients 
presented intrahepatic bile duct tumors.
However, preoperatively, none of the patients
presented the suspicion of neuro-endocrine
tumors of the biliary tract. When it comes to
the type of performed surgical procedure, 
all patients with gallbladder lesions were 
submitted to extended cholecystectomy and
liver resection while all the four cases 
with bile duct tumors and eight cases 
with ampullary lesions were submitted to 
pancreaticoduodenectomy; the ninth case
diagnosed with an ampullary tumor was 
suitable for surgical ampullectomy. Moreover,
11 patients presented lymph node metastases
while four cases presented gallbladder tumors
associated liver metastases which were 
successfully resected; when it comes to the
completeness of cytoreduction, 17 patients
benefitted from an R0 resection while 
the remaining three cases (one case with 
gallbladder tumor, one case with bile duct
tumor and one case with an ampullary tumor)
were submitted to an R1 resection.
Postoperatively patients presenting an R1
resection, those with locally disseminated 
disease as well as those with aggressive 
biological tumors were submitted to 
5-fluorouracil chemotherapy. The authors
demonstrated that the primary tumor dimen-
sions, as well as the angiolymphatic and
venous invasion were significantly correlated
with the degree of differentiation (smaller
lesions with limited angiolymphatic and
venous spread being significantly associated
with a well differentiated tumor). In the
meantime, up to two-thirds of patients were
diagnosed with neuroendocrine or adeno-
neuroendocrine carcinomas. When it comes to
the long term follow up, 70% of cases 
experienced recurrent disease, the initial 
location of the primary tumor presenting a
minimal influence on the risk of relapse
(p=0,313); the most common sites of relapse

were at the level of the lymph nodes, liver and
lungs, the risk of recurrence being significantly
influenced by the degree of differentiation.
Moreover, the overall survival rate was 
significantly influenced by the development of
recurrent disease, as well as by the
histopathological subtype (according to the
WHO classification) (18). 

However, although techniques of extended
hepato-bilio-pancreatic resections have 
significantly improved in the last decades
(19-23), there are still situations in which
resection is not feasible; therefore surgery
becomes palliative and consists of biliary or
digestive derivative interventions or even
limited to biopsy through laparotomy or
laparoscopy (24). 

In other situations local-regional thera-
pies are used such as: chemoembolization,
alcoholization, cryosurgery and radio-
frequency ablation. The traditional radio-
therapy has little use for such tumors;
instead targeted radiotherapy with 131I-
MIBG is justified by the ability of 
some NETs to concentrate inside them the
radiolabeled analogue. 

Conclusion

Having a very low incidence at the biliary
tract, the preoperative diagnosis of biliary
NETs is rarely accomplished in the absence of
positive specific serum markers. Preoperative
and intraoperative imaging exams are impor-
tant in evaluating the loco-regional tumoral
invasion and identifying vascular involvement
in the liver pedicle, features that influence the
decision and type of the surgical procedure.
The HP and IHC exams are the final tools for
the diagnosis that guides the postoperative
oncological management.

The authors declare no conflicts of interests.
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