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CASE REPORT

Neuroendocrine neoplasm of the cystic duct: report of two cases and literature
review
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Abstract

Background: Neuroendocrine neoplasm (NEN) of the cystic duct (CD) is an extremely rare entity, with misty clinical
manifestation and incidental, in most cases, diagnosis. Due to its rarity, several dilemmas arise concerning the optimal
treatment of this type of malignancy.

Case description: We report two cases of histologically confirmed NENs of the CD from our institution. Furthermore,
we present a literature review focusing on the treatment type and likelihood of recurrence. The two patients underwent
laparoscopic cholecystectomy (CCE) due to cholelithiasis and were both diagnosed with well-differentiated Grade 1 (G1)
NEN. The first patient did not undergo further treatment as the surgical margins were clear. Regarding the second patient,
complementary resection of the CD remnant was performed since the histopathological diagnosis indicated positive surgi-
cal margins. Active postoperative surveillance was suggested, and both patients remain disease-free to date.

In the literature, we identified 22 previous cases of NENs of CD. Since there are still no standard guidelines, various surgi-
cal plans were adopted, varying from simple CCE to hepatic lobectomy and Roux en Y hepaticojejunostomy. Postopera-
tive surveillance is reported for up to four years. Regardless of the implicated treatment plan, no patient was diagnosed
with recurrent malignancy and the mortality rate was very low (1/22).

Conclusion: We propose that cholecystectomy with ligation of the CD proximal to its junction with the common hepatic
duct is an adequate oncological treatment for G1 NENs of the CD. When preoperative or perioperative suspicion for ma-
lignancy is made, a frozen section of the CD should be sent for pathological examination to confirm radical resection (R0).
Nevertheless, there is a need for further research that could validate our findings. HIPPOKRATIA 2021, 25 (3):141-144.
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Introduction S Case presentation
Neoplasms of the extrahepatic biliary tract (EBT) Case 1

rarely occur, with a cumulative incidence of 2-3.6 %
among all gastrointestinal tumors'. More precisely, prima-
ry cystic duct (CD) tumors account for less than 17 % of
all EBT neoplasms, with adenocarcinoma being the most
common type®. Neuroendocrine neoplasms (NENs) arise
from the Kulchitcky cells, embryonal neural crest cells
that normally migrate to the respiratory and gastrointesti-
nal tract during fetal development. NENs can occur in any
part of the gastrointestinal tract, with EBT localization be-
ing diagnosed in only 0.67 % of all gastroenteropancreatic
NENSs?. To our knowledge, only 22 cases of CD NENs
have been reported, indicating that treatment is yet to be
standardized. Thus, this review aims to summarize previ-
ous knowledge concerning the optimal treatment plan for
CD NENs and report our institution’s experience on this
debatable subject.

A 72-year-old Caucasian female presented to the
Emergency Department with episodes of afebrile right up-
per quadrant (RUQ) pain associated with food consump-
tion. She recalled four episodes of similar symptomatol-
ogy during the preceding two years. Clinical examination
was unremarkable, and her medical history included: type
IT diabetes mellitus, arterial hypertension, hypercholes-
terolemia, atrial fibrillation, hypothyroidism, rheumatoid
arthritis, and surgical history with appendectomy and
aortic valve replacement. Complete blood count and bio-
chemical tests did not favor inflammation or cholestasis.
Moreover, abdominal ultrasound (US) revealed multiple
small gallbladder calculi with no significant intra- or ex-
trahepatic duct dilatation. Considering both the US find-
ings and the recurrent pattern of the RUQ pain, the patient
underwent an uneventful laparoscopic cholecystectomy.
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She was eventually discharged two days postoperatively.

The final histopathological report revealed chronic
cholecystitis alterations, a lymph node without notable
findings, and an incidental finding of a neoplasm situated
in the cystic duct measured 20 mm, excised in healthy
margins. Further immunohistochemistry workup revealed
the neoplasm’s neuroendocrine origin. Being a well-dif-
ferentiated tumor with a slow mitotic rate and Ki-67 index
below 3 %, we categorized it as a Grade 1 (G1) neuroen-
docrine tumor®. Based on those findings, a six-month-in-
terval surveillance plan was made. Abdominal computed
tomography (CT) 24 months postoperatively reveals no
signs of recurrence.

Case 2

A 74-year-old Caucasian male presented to the clin-
ic’s outpatient department after a sudden onset of afebrile
RUQ pain. His medical history included diabetes melli-
tus and arterial hypertension, with no previous surgical
history. Clinical examination revealed tenderness in the
RUQ of his abdomen (positive Murphy sign). With the
exception of his direct bilirubin being slightly higher
than the normal values (0.40 mg/dL), his complete blood
count and the rest of the biochemical tests were within
normal limits. The abdominal US revealed cholelithiasis

and gallbladder wall thickening without other significant
findings. Eventually, the patient underwent laparoscopic
cholecystectomy, with an uneventful recovery.

The histopathological report revealed chronic chol-
ecystitis alterations and a neoplasm situated precisely on
the specimen boundaries, measuring 9 mm and obstruct-
ing the cystic duct. Immunohistochemistry tested positive
for chromogranin and cytokeratin (AE1/AE3), Ki-67 in-
dex was below 1 %, revealing its neuroendocrine origin
(Figure 1). According to the 2019 World Health Organiza-
tion (WHO) classification (5" edition)*, the neoplasm was
also categorized as a G1 neuroendocrine tumor.

A second operation was inevitable due to the incom-
plete neoplasm resection (R1). The operation involved a
laparoscopic resection of the CD remnant and its intra-
operative histopathological examination. The patient was
discharged one day postoperatively. The final histopatho-
logical report showed no evidence of neoplasm beyond
the surgical boundaries (R0).

Again, follow-up visits were arranged every six
months. Abdominal CT showed no evidence of disease
three years after the complementary RO resection.
Written informed consent was obtained from both patients
for the publication of this case report and accompanying
images.

Figure 1: Histopathological sections showing: A) the neuroendocrine tumor composed of numerous islands and nests of uni-
form polygonal cells; Luschka’s ducts (green asterisk) are surrounded by tumor nests (Haematoxylin & Eosin stain, x20); B)
neuroendocrine tumor cells being positive to Cytokeratin AE1/AE3 immunohistochemical stain used as an epithelial marker.
Normal epithelial cells of Luschka’s duct (green asterisk) are also positive but more intensely stained (IHC AE1/AE3 stain,
x40); C) neuroendocrine tumor cells being positive to Chromogranin immunohistochemical stain used as a neuroendocrine
marker, while normal epithelial cells of Luschka’s ducts (green asterisk) being negative (IMC Chromogranin stain, x100); D)
The Ki-67 index is extremely low and does not exceed 1 % in most areas (IMC Ki-67 stain, x400).
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Table 1: Clinical data of the 24 patients diagnosed with neuroendocrine neoplasm of the cystic duct (22 previous cases iden-
tified in the literature review and our two new cases).

WHO

No Author Year Sex Age  Metastasis Type of Treatment Classification Follow up
CD Lymph  CCE & Post-operative 9 months,
6
1 Goodman et al 1984 F 28 node Radiotherapy N/A NED
2 Nicolescu et al 1986 F 50 No NA N/A N/A
3 Chittal et al 1989 F 46 No CCE & Roux eny N/A 36 months,
hepaticojejunostomy NED
CCE & Roux eny 12
4 Ruggeetal 1992 F 64 No hepaticojejunostomy N/A months,NED
. . CCE (1*) & Roux en y 11 months,
5 Ishibashi et al 1995 F 71 No hepaticojejunostomy (2%) N/A NED
6 Meyeretal 1997 F 56 No CCE N/A 48 ;‘;gghs’
7  Shahetal 1998 F 52 N/A CCE N/A N/A
Resection of caudal 6 months
8  Oikawa et al 1998 M 70 N/A lobe & Roux eny N/A Died ’
hepaticojejunostomy
CCE (1) & Roux en y 47 months,
9  Aronsky et al 1999 F 64 No hepaticojejunostomy (2*) N/A NED
CCE (1%) & Segment
IVb/V Liver 49 months,
10 Aronsky etal 1999 F 51 No resection - Roux en y N/A NED
hepaticojejunostomy (2")
. CD Lymph  CCE (1*) & Roux en'y 14 months,
7
11 Herminactal 1999 M 36 node hepaticojejunostomy (2™) N/A NED
12 Sethictal 2000 F 60 N/A CCE & Roux eny Gl 22 months,
hepaticojejunostomy NED
L CCE (1*) & Roux en y 12 months,
13 Stavridi et al 2008 M 51 No hepaticojejunostomy (2%) N/A NED
. CCE (1¥) & Roux eny 11 months,
10
14 Felekouras et al 2009 F 49 Liver hepaticojejunostomy (2*) N/A NED
. CD Lymph . 12 months
8 >
15 Liewetal 2011 F 60 node CCE & Right hepatectomy G3 NED
) 10 months,
16 Limetal 2013 M 40 No CCE Gl NED
CD Lymph  CCE & Complementary
17  Hongetal 2014 F 58 node resection of the CD Gl N/A
18  Hongetal 2014 F 58 No CCE N/A N/A
19 Garland et al 2014 M 5l No CCE & Roux eny Gl 48 months,
hepaticojejunostomy NED
20 loannides et al 2014 M 48 NA  CCE & Postoperative N/A N/A
Radiotherapy
24 months,
21  Ayubetal 2017 F 41 N/A CCE Gl NED
22 Almarzoogi et al 2018 F NA N/A CCE N/A N/A
23 Current case 2020 F 72 No CCE Gl 24 ggghs’
CCE (1) &
24 Current case 2021 M 74 No Complementary resection Gl 36 ggrll)ths,
of the CD (2™)

F: female, M: male, N/A: Not applicable, CCE: cholecystectomy, NED: No evidence of disease, CD: Cystic Duct, G1: Grade 1, WHO: World
Health Organization.
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Discussion

As previously mentioned, NENs of the CD are ex-
tremely rare pathological entities since only 22 cases have
been reported as primary localization in the cystic duct.
This rarity could be explained by the origin of NENS,
meaning Kulchitsky cells, typically sparse in the EBT>.

The classification and nomenclature of NENs are
complex and confusing, often caused by the vague use
of the term “carcinoid”. According to the WHO clas-
sification, NENs are separated into well-differentiated
neuroendocrine tumors (NET) and poorly differentiated
neuroendocrine carcinomas (NEC). Further classifica-
tion into three distinct Grades has been established ac-
cording to their mitotic rate and Ki-67 index. NECs are
further categorized into small-cell and large-cell types. A
distinguished category consists of mixed neuroendocrine-
non-neuroendocrine neoplasms (MiNENs)*. Although
CD NENSs can potentially produce hormones, clinically
significant symptoms have never been reported to date.

Table 1 summarizes the data collected from the 24 pa-
tients diagnosed with CD NENS, including our two new
cases. Most of them (17/24; 71 %) were females, while
the mean age at the time of diagnosis was 52 years. Pa-
thology revealed metastatic infiltration of the cystic duct
lymph nodes in 16.7 % (4/24) of the patients®*, while pre-
operative abdominal CT showed hepatic metastasis in one
patient!?.

An interesting finding was the diverse treatment plan
adopted in all cases. More precisely, eleven of the 24 pa-
tients (45.8 %) underwent cholecystectomy with Roux-
en-Y hepaticojejunostomy, seven (29.2 %) underwent
only cholecystectomy, and two (8.3 %) cholecystectomy
with adjuvant radiotherapy. Two patients underwent re-re-
section of the CD remnant and two resections of the EBT
along with a liver lobectomy.

Information concerning the WHO classification of
these neoplasms was present in eight cases. From these
cases, seven patients were diagnosed with G1 malignancy
and one with Grade 3. The follow-up period varied across
studies from six to 49 months. Regardless of the opera-
tion performed, almost all patients (23/24) showed no
evidence of disease during follow-up, except for one male
patient, who succumbed six months postoperatively due
to hepatic metastases.

Due to their indolent nature and atypical clinical, lab-
oratory, and radiological findings, the diagnosis of NENs
remains vague. They usually appear as incidental find-
ings'!. This assumption could be validated by the fact that
33.3 % (8/24) of the patients, who were previously diag-
nosed with cholelithiasis, were readmitted to the hospital

for further neoplasm treatment. Notably, fewer amputat-
ing operations offered similar results in terms of survival
and recurrence compared to extensive operations, and a
structured follow-up program with abdominal CT can be
considered adequate.

Conclusion

CD NEN:s still create great diagnostic and therapeu-
tic dilemmas. Based on our experience, we propose that
cholecystectomy with ligation of the CD proximal to its
junction with the common hepatic duct is oncologically
adequate for G1 NENs. When preoperative or periopera-
tive suspicion for malignancy is feasible, a frozen section
of the CD should be sent for histopathological examina-
tion to confirm RO resection. Nevertheless, there is a need
for further research that could validate our findings.
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