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A rare cause of recurrent cholangitis: neuroendocrine tumour of
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Background: Neuro-endocrine neoplasms (NEN’s), formerly called “carcinoids”, appear to be a
heterogeneous group of tumours varying in location, size and clinical symptoms. Given the difference in
functional and biological behaviour, the World Health Organization (WHO) established criteria to classify
NENs irrespective of their site of origin, which could predict the biological behaviour with high probability.
Methods: We present the case of a 75-year-old female patient with recurrent cholangitis, itching and
limited weight loss. After diagnostic work up, a solid mass obstructing the common bile duct (CBD) was
found. Since no distant metastases were seen, resection was decided upon with hepaticojejunostomy and
Roux-en Y reconstruction. The pathology report showed a neuro-endocrine neoplasm (NEN) of the
extrahepatic bile duct (EHBD).

Results: NEN’s are an exceptional cause of conjugated hyperbilirubinemia in the presence of dilated
intra- and extra-hepatic bile ducts. If one suspects an intrinsic tumour of the extra-hepatic bile duct, a
cholangiocarcinoma accounts for 80-90%. NEN’s of the EHBD appear to have a more indolent biologic
evolution than cholangiocarcinomas. However, a preoperative differentiation is often difficult, as NEN’s are
located in the submucosa and endoscopic brush cytology has a low sensitivity.

Conclusions: Based on the current knowledge (142 case reports) concerning NEN’s of the EHBD, grade

is more important than size for prognosis and RO resection remains the cornerstone for long time survival,

even in a metastasized setting.
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Introduction

After an initial report in 1888 by Lubarsch, the German
pathologist Oberndorfer invented the term “karzinoide”
or “carcinoma-like” to describe a well-differentiated
neuroendocrine tumour in 1907 (1,2). As more and more
cases were reported, the limits of his definition became
apparent. Carcinoids appeared to be a heterogeneous group
of tumours varying in location, size and clinical symptoms.
Given the difference in functional and biological behaviour,
the World Health Organization (WHO) abandoned the
term carcinoid in 2000 and established criteria to classify
neuro-endocrine neoplasms (NEN’) irrespective of their
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site of origin, which could predict the biological behaviour
with high probability (3) (Table 1). In 2006 the European
neuro-endocrine tumour society (ENETS) proposed a
TNM staging system for foregut NEN’s, based on size and
invasion grade (4). Its usefulness was confirmed in 2008 by
Pape et al. after reviewing 202 cases (48 gastric, 23 duodenal
and 131 pancreatic) (5). In 2010 the WHO came with a
new set of criteria to classify NEN’s (3). The former well-
differentiated tumour and carcinoma are now called simply
neuro-endocrine tumour, and the poorly differentiated
carcinomas are called neuro-endocrine carcinoma. Further
differentiation is made after microscopic evaluation of
structure, mitotic count and Ki 67-index (Table 2). Based
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Table 1 WHO classification of NEN’s (3)

481

WHO 1980 WHO 2000

WHO 2010

Carcinoid Well-differentiated endocrine tumor

- Well-differentiated endocrine carcinoma

Poorly differentiated endocrine carcinoma/small-cell

- carcinoma
- Mixed exocrine-endocrine carcinoma

Pseudotumor lesions Tumor-like lesions

Neuroendocrine tumour (grade )
Neuroendocrine tumour (grade )
Neuroendocrine carcinoma (grade lll) (large cell
or small cell type)

Mixed adenoneuroendocrine carcinoma

Hyperplastic and preneoplastic lesions

WHO, World Health Organization; NEN’s, neuro-endocrine neoplasms.

Table 2 Grading proposal for foregut neuroendocrine

tumours (4)

Grade G1 G2 G3
KI 67 index (%)* <2 3-20 >20
Mitotic count™* <2 2-20 >20

*, MIB1 antibody, % of 2,000 tumor cells in areas of highest
nuclear labeling; **, ten high power fields =2 mm?, at least
40 fields (at 40x magnification) evaluated in areas of highest
mitotic density.

on growth features, TNM stage and grade treatment
stratification for gastro-entero pancreatic (GEP) NEN’s was
suggested by Kloppel ez al. (3) (1able 3).

NEN’s originate from enterochromaffin cells, named
after their staining properties. These cells are part of the
diffuse endocrine system and produce specific peptides
and amines (6). Modlin ez al. reviewed 13,715 cases from
a US database between 1950 and 1999 (7). Main sites of
location were the gastrointestinal (GI) tract (67.5%) and
the bronchopulmonary system (25.3%). Within the gastro-
intestinal tract, most carcinoid tumours occurred in the
small intestine (41.8%), rectum (27.4%), and stomach
(8.7%). NEN’s of the gallbladder (GB) and extra-hepatic
biliary tract represent respectively 0.2% and 0.01% of
NEN’s of all sites (7). This low frequency is due to the
paucity of enterochromaffin cells in the biliary tract. It has
been hypothesized that the origin of NEN’ of the biliary
tract could be intestinal metaplasia induced by chronic
inflammation of the bile duct (8). Another hypothesis was
suggested by Roskams ez al. (9). It appears that bile ductular
cells and hepatocytes can express a neuro-endocrine phenotype
in normal conditions. This characteristic is up regulated during
ductular reaction, as observed in cholestatic liver disease. The
subsequent increase in number of endocrine cells acts as a

predisposing factor for the development of NEN’.
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Case report

We present the case of a 75-year-old female with repeating
episodes of cholangitis, itching and limited weight loss (4 kg
in 6 months). She was suffering from arterial hypertension
and hypercholesterolemia for which she received medical
treatment and her surgical history merely consisted of
resection of a benign nodule in the right axilla. Further
investigations were conducted. Lab results showed
a positive serology for previous hepatitis A infection
and an increased liver set (total bilirubin 10.2 mg/dL;
direct bilirubin 8.7 mg/dL; ¢-GTP 350 IU/ L; AST/ALT
65105 IU/ L). Tumour markers (carcinoembryonic antigen
and carbohydrate antigen 19-9) were normal. Abdominal
ultrasound showed dilated intra- and extra-hepatic bile
ducts and cholecystolithiasis. To visualize the expected
common bile duct (CBD) stones an endoscopic ultrasound
was performed, which revealed an oval opaque nodular
mass (16x10 mm?) in the supra-pancreatic part of the
CBD. Cytology after ultrasound-guided puncture with
22 G needle could not reveal any signs of malignancy.
Computed tomography and magnetic resonance imaging
confirmed the mass and showed irregular thickening of the
CBD wall extending from its mid- to its supra-pancreatic
portion. There were no signs of spreading to regional
lymph nodes or distant metastasis. A resection of the CBD,
including the GB, was decided upon. Peroperative frozen
sections of the distal and proximal margins were negative.
Lymphnode dissection up to the level of the coeliac trunk
was added and a Roux-en-Y hepatico-jejunostomy (H]J)
was used as reconstruction. The postoperative course
was complicated by an intra-abdominal abscess on day 6,
located in the GB bed without arguments for leakage and
treated by percutaneous drainage and antibiotics. On day
17 she suffered from catheter sepsis for which she received
a second course of antibiotics and on day 18 a pleural
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Table 3 Proposal for GEP NEN's stratification from Kloppel ez a/. (3)

Deylgat et al. A rare cause of recurrent cholangitis

Prognosis Histological type Grade Stage Potential treatment
Localized tumour
Very low risk Well-differentiated G1 T1 Endoscopic resection
Low risk Well-differentiated G1 T2 Surgery
Intermediate risk Well-differentiated G2 T Surgery
High risk Well-differentiated G1/2 T2 Surgery
High risk Poorly differentiated G3 T1/2/3 Surgery, a.t.
Nodal metastasis
Slow growth Well-differentiated G1 T1/2/3N1 Surgery
Intermediate growth Well-differentiated G2 T1/2/3N1 Surgery, a.t.
Fast growth Poorly differentiated G3 T1/2/3N1 Surgery, a.t.
Nodal and hematogenous metastasis
Slow growth Well-differentiated G1 TXN1M1 Surgery, a.t.
Intermediate growth Well-differentiated G2 TXN1M1 Surgery, a.t.
Fast growth Poorly differentiated G3 TXN1M1 Chemotherapy

a.t., additional treatment including biotherapy and/or chemotherapy; GEP NEN’s, gastro-entero pancreatic neuro-endocrine

neoplasms.

Figure 1 Submucosal tumour arising from the biliary tract. Bile
duct lumen is on the right.

puncture had to be performed for pleural effusion on
the right. Eventually she was discharged on the 30" day
postoperative.

Histological evaluation was performed on a formalin-
fixed, paraffin-embedded specimen. Macroscopy of the
resected specimen showed a 12 mm grayish infiltrative
intraluminally bulging tumour arising from the CHD.
Microscopic examination showed a submucosal polypoidal
tumour bulging into the CBD lumen (Figure I)
with extension into the adjacent vascular and periductal
soft tissue (Figure 2). Metaplasia was not seen. The tumour
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Figure 2 The tumor appears as a polypoidal elevation and shows
expansile growth, with extension into the adjacent periductal soft

tissue.

was composed of medium-sized polygonal to roundish cells
arranged in microtubules and embedded in sclerotic stroma
(Figure 3). The cells had oval nuclei with small nucleoli
and finely dotted chromatin (salt en pepper chromatin)
(Figure 4). Inmunohistochemical evaluation was positive
for chromogranin, neuron-specific-enolase and cytokeratin,
but negative for CK7, CK20 and p53 (Figure 5). The MIB-
1 proliferation index was 8%. Specific test for functional
NEN were negative. There were no arguments for lymph
node or skip metastasis, corresponding with a grade II
neuroendocrine tumour (NET) according to the 2010
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Figure 3 Tumor composed of medium-sized polygonal to
roundish cells, arranged in microtubules, cords and strands with

monotonous appearance.

Figure 4 Tumor cells with uniform, moderately granular nuclei

(salt and pepper chromatin).

WHO classification.

Discussion

The differential diagnosis of a patient with jaundice is
quite extensive. Pre-, intra- and post-hepatic diseases
might be the cause. To come to a specific diagnosis further
investigations are essential. Determining the type of
hyperbilirubinemia [(un)conjugated] and an abdominal
ultrasound are the next diagnostic steps. If conjugated
hyperbilirubinemia is present, combined with dilated extra
and intrahepatic bile ducts, the differential diagnostic list
is narrowed down to extra-hepatic obstructive causes. This
is most frequently caused by choledocholithiasis, strictures

© Translational Gastrointestinal Cancer. All rights reserved.

www.amepc.org/tgce

483

PR

Figure 5 Diffuse immunoreactivity for cytokeratin.

after invasive procedures, pancreatitis or intrinsic/extrinsic
tumours. In case of intrinsic tumours, cholangiocarcinoma
accounts for 80-90% of cases (3). In the remaining 10-
20% neuro-endocrine carcinoma, malignant melanoma,
lymphoma, botryoid rhabdomyosarcoma, benign epithelial
tumours [(cyst)adenoma and papilloma], paraganglioma and
traumatic neuroma have been reported in literature (10).
If a tumour is not suspected on echography, endoscopy is
most frequently the next diagnostic step, allowing further
differentiation. If a tumour is present brush cytology can
be attempted, however one must bear in mind the high rate
of false negative results. Sensitivities as low as 30% have
been reported (11). This combined with the submucosal
localisation of NEN’s, implicates that preoperative
differentiation between cholangiocarcinoma and non-
functional NEN’s remains difficult. Further investigations
include magnetic resonance imaging (MRI) and or
computed tomography (CT) to exclude distant metastasis.

Even though the first description of a carcinoid tumour
dates back to 1907, it was only in 1959 that Davies et al.
described the first carcinoid tumour of the distal CBD and
pancreatic duct (2,12). After a thorough literature search
we found 142 cases of extrahepatic bile duct (EHBD)
NEN’s. The largest series being 31 cases is the Surveillance,
Epidemiology, and End Results (SEER) program of the
National Cancer Institute in the US (13). A summary of
the results is provided in 7able 4. Because only summarized
data is available from the SEER program, these results are
discussed separately when indicated.

NEN’s appear to be most common in middle aged
women (median 50 years; mean 58 years; 1.63/1 ratio)
most frequently presenting with jaundice (53%) and/or
abdominal pain (37%). This correlates with the SEER data,
where they found a mean age of 58.2 years and a 1.58/1
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Table 4 Summary of case reports (n=111)

Deylgat et al. A rare cause of recurrent cholangitis

Table 4 (continued)

SEER, Total: SEER, Total:

- o ’ 0, iati 0, ’ 0,
Characteristics n (%) ne3l  net42 (%) Characteristics n (%) he31  net42 (%)
Mean size: 2.35 cm (range, 0.3-5.5 cm) Survival

=2 cm - - 6 - - Disease free (mean 65 59 - - -

<2 cm - - 14 - - 36.8 months)

Unknown - - 1 - - Dead of disease 5 5 - - -
Gender Dead of other 6 5 - - -

Female 58 52 19 77 54 cause

Male 35 32 12 47 33 Alive with disease 4 4 - - -

(mean 18.25

Unknown 18 16 0 18 13

_ months)

Female/male ratio - 1:62/1 1.58/1 - 1.64/1 Unknown 27 o4 } ) }
Age: 58y (range, 6-79 y), (median 50 y) SEER, Surveillance, Epidemiology, and End Results;
Symptoms CBD, common bile duct; CHD, common hepatic duct;

Jaundice 59 53 - - - PPPD, pylorus-preserving pancreaticoduodenectomy; PD,

Abdominal pain 41 37 - - - pancreaticoduodenectomy.

Incidental 5 5 - - -

Functional 12 1 - - -

Unknown 1 13 ) ) ) female to male ratio. Although they can be hormonally
Stagin active, clinical symptoms due to hormone production

L 9 ? 63 57 . 80 56 (gastrine, somatostatin, and serotonin) are rare. We found

oca . seven patients (6.3%) who presented with Zollinger-Ellison

Locoregional 823 10 23 16 syndrome (ZES) (14-17) and five patients (4.5%) with an

Metastasis 12 12 3 15 i increased urinary S-hydroxy-indolic-acetic acid (5-HIAA)

Unknown 23 21 1 24 17 (18-22). None of the ZES patients presented with jaundice
Site as opposed to all of the patients with increased urinary

CBD 63 57 - - - 5-HIAA. In five cases (4.5%) the tumour was an incidental

CHD 19 17 - - - finding (23-27).

Hilar 16 14 i, ; ; As stated, preoperative diagnosis remains difficult

Others 9 8 ) ) ) and was achieved in only 13% (14/111) of cases. Eleven

Unknown 4 4 ) ) ) f)f these cases were functional NEN’s (seven Z}'ZS, fogr
Diagnosis increased urinary 5-HIAA). In two cases the diagnosis

b ’ w13 was preoperatively confirmed after endoscopic biopsy

reoperative i i i (28,29) and in the other case clinical suspicion arose after

Postoperative 59 53 - - - : h

angiography (30).

Autopsy 2 2 ) ) ) Within the biliary tract the most common site is the

Unknown 36 32 - - - bile duct (57%, 63/111), followed by the common hepatic
Therapy duct (CHD) (17%, 19/111) and the hilar region (14%,

Bile duct resection 37 33 - - - 16/111). We found seven cases of NEN’s in the cystic duct,

PPPD/PD 19 17 - - - one at the level of an anterior sectional branch and one in a

Liver resection 7 6 - - - choledocal cyst.

Liver transplantation 3 3 ) ) } In :56% (80/141) of repor.ted cases' Fhe disease was

Tumorectomy 8 7 ) ) ) local,'ln 16% (2.3/141') lo?oreglor'lal (positive lymph nod'es

or evidence of invasion into adjacent structures) and in

Unknown 36 32 - - - . g .

11% (16/141) metastasized at the moment of diagnosis

Post mortem 2 2 - - - . . . .

(liver, pancreas, lung or peritoneum). Suggesting that this

Table 4 (continued) e . . . .
specific location enables earlier diagnosis compared to
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their other foregut relatives. In 17% (24/141) no data was
provided. In the SEER program 14 patients had a tumour
of 2 cm or more, six had a tumour of less than 2 cm. Data
were lacking for 11 patients. In 54 of the remaining 111
cases tumour diameters were mentioned, with a mean
size of 2.35 cm and a range of 0.3-5.5 cm. When we look
at the correlation between tumour size and staging, we
see respective mean sizes of 2.3 cm (range, 0.3-5.5 cm),
2.1 cm (range, 1.4-4.5 cm) and 2.95 cm (range, 0.7-5 cm)
for local, locoregional and metastatic disease, suggesting
that size is not the best predictor of biologic behavior, as
opposed to what was stated in 2000 by Hamilton ez 4/. (31).
This finding is also reflected in the current staging
system, where grade is more important than size to guide
treatment and predict prognosis (4).

As stated by Chamberlain (32) and supported by
others (10,33), surgical resection with negative histologic
margins remains the cornerstone of treatment and affords
the best chance of long-term, disease-free survival, even
in the setting of metastatic disease. In most cases, this
implicates EHBD excision with portal lymphadenectomy
and Roux-en-Y biliary reconstruction with or without
partial hepatectomy. In the cases we reviewed, 33%
(37/111) of patients underwent a bile duct resection with
reconstruction, 17% (19/111) a (pylorus preserving)
pancreaticoduodenectomy, 6% (7/111) a liver resection, 7%
(8/111) an unspecified tumorectomy and 3% (3/111) a liver
transplantation. In 32% (36/111) the type of surgery could
not be retrieved and in two cases the diagnosis was made at
autopsy. The role of adjuvant therapy is controversial, with
most studies failing to demonstrate a survival advantage (34).

As opposed to other GEP NEN’s or cholangiocarcinoma,
grade I and II EHBD NEN’s tend to have a more indolent
biologic behaviour, even when metastatic (35). In the SEER
data they compared grade I and II EHBD NEN’s with GB
carcinoids and small cell carcinomas (the current grade
III NEN’) and found a clear difference in survival. They
reported 5- and 10-year survival rates of 84% and 80% for
grade I and II EHBD NEN’s, compared to 44%-36%, 8%-
0% and 0%-0% for grade I and Il GB NEN’s, grade III GB
NENT and grade III EHBD NEN’s respectively. Ten-year
survival for patients with localized EHBD NEN’s was 85%
and dropped to 74% for locoregional ones. They also found
that in 10% of cases grade I and II NEN’s of the GB and
EHBD were associated with a second primary neoplasm.
These were most frequently located in the GI system.
Therefore close surveillance of colon, lung and other organs
appears mandatory.
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In 2008 Modlin et al. reported on the prognosis of other
GEP NENT, illustrating their variable clinical behavior and
emphasizing the necessity of abandoning the idea of GEP
NEN?’s being a slow growing and fairly benign pathology.
In case of an insulinoma 85-95% of patients are cured
after enucleation, but in case of other pancreatic NEN’s
or NEN’s of the small bowel, most patients present with
metastatic disease worsening their surgical outcome and
overall prognosis (33).

When we look at the survival rates in the remaining
case reports, 59% (65/111) of patients remained disease
free after a mean of 36.8 months. Eleven patients were
reported dead, 5% (5/111) due to the disease, 5% (6/111) of
unrelated causes. Four percent (4/111) of patients were alive
with the disease after a mean of 18.25 months.

Conclusions

NEN’s of the EHBD are rare tumours which appear to
have a more indolent biological behaviour compared to
their foregut relatives. Based on the current knowledge
(142 case reports) grade appears to be more important than
size for prognosis and RO resection remains the cornerstone
for long-time survival, even in a metastasized setting.
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