Clinical Journal of Gastroenterology (2020) 13:110-115
https://doi.org/10.1007/s12328-019-01012-7

CASE REPORT q

Check for
updates

Carcinosarcoma (adenocarcinoma, neuroendocrine carcinoma,
undifferentiated carcinoma and chondrosarcoma) of the gallbladder

Kunio Mochizuki'® . Hideo Hata? - Keiichi Naitou? - Utaroh Motosugi* - Tetsuo Kondo'

Received: 20 May 2019 / Accepted: 26 June 2019 / Published online: 1 July 2019
© Japanese Society of Gastroenterology 2019

Abstract

We present an extremely rare case of carcinosarcoma with 4 different tumor components in an 88-year-old female. After a
diagnosis of acute cholecystitis, we performed percutaneous transhepatic gallbladder drainage in the patient without success,
followed by a cholecystectomy and choledocholithotomy. The mass was a 60 X25 mm polypoid lesion of the gallbladder
identified histologically as a carcinosarcoma with adenocarcinoma, neuroendocrine carcinoma, undifferentiated carcinoma
and chondrosarcoma components. The biliary-type adenocarcinoma portion exhibited acinar growth patterns with columnar
cells having large and markedly hyperchromatic nuclei. These tumor cells were immunohistochemically positive for MUC1
and CDX2. The neuroendocrine carcinoma, small cell type, cells were densely packed and small, with scant cytoplasm, finely
granular nuclear chromatin and absence of nucleoli. The mitotic index was high. These tumor cells were immunohistochemi-
cally positive for synaptophysin, Ki-67 (index 40%), MUC1, CDX2 and c-Kit. The undifferentiated carcinoma consisted
exclusively of spindle cells containing large, markedly hyperchromatic nuclei with a high mitotic index. These tumor cells
were immunohistochemically positive for AE1/AE3. The chondrosarcoma was composed of blue-gray chondroid matrix and
atypical chondrocytes containing large, hyperchromatic nuclei. These tumor cells were immunohistochemically positive for
S100. Its attributes might be suggestive of a greater malignant potential and pathogenesis of carcinosarcoma.
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Introduction

Most patients with carcinoma of the gallbladder are in the
6th or 7th decade of life, and the female to male ratio is
1.77 [1]. Cancer of the gallbladder accounts for 51% of all
cancers arising in the biliary tract in women and 28% in
men [1]. The most important risk factors for carcinoma of
the gallbladder are genetic background, gallstones and an
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abnormal choledochopancreatic junction [1]. Adenocarci-
noma is the most common type of malignant tumor gener-
ated in the gallbladder, whereas carcinosarcomas, which are
composed of variable proportions of both carcinomatous and
sarcomatous elements, are rare having an incidence of less
than one percent of all malignant gallbladder neoplasms [2].
Prognosis is poor following curative resection for carcinosar-
coma of the gall bladder, because of recurrence as systemic
metastasis of the liver and peritoneal dissemination, and a
large proportion of these patients have recurrence during
the postoperative early period [2]. Although most reported
cases of gallbladder carcinosarcoma have adenocarcinoma
as the epithelial component, squamous cell carcinoma is
also often present, and the mesenchymal component varies
from homogeneous sarcoma to more heterotopic elements
such as malignant bone, cartilage, and other mesenchymal
tissues [2]. We present an extremely rare example of carci-
nosarcoma consisting of adenocarcinoma, neuroendocrine
carcinoma, undifferentiated carcinoma and chondrosarcoma
components.
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Case report

An 88-year-old female presented with chill, tremor and
vomiting. Her medical history indicated tuberculosis in
her 20s and pneumonia in her 30s. The abdominal ultra-
sonography and computed tomography (CT) scanning
showed gallbladder enlargement, dilation of the common
bile duct, cholecystolithiasis and choledocholith. We made
a diagnosis of acute cholecystitis and performed percuta-
neous transhepatic gallbladder drainage. The procedure
was not successful, so a cholecystectomy with biliary and
abdominal drainages without lymph node dissection and
choledocholithotomy were performed. Retrospectively, we
reviewed the CT image taken prior to the original diagno-
sis of acute cholecystitis and visualized a tumor (Fig. 1)
that protruded into the gallbladder lumen with wall thick-
ening; both the tumor and wall appeared mildly contrast
enhanced. The intra-luminal mass had a cyst-like portion
which was not enhanced after contrast injection. The cystic
parts corresponded to intra-tumoral hemorrhage observed
in the histopathological specimen.

Gross examination showed a polypoid lesion,
60 X 25 mm in the corpus of the gallbladder (Fig. 2a).
The cut surface of the tumor was white, and broad hem-
orrhage was seen (Fig. 2b). The gallbladder had diffuse
mural thickening (Fig. 2b).

Histological examination identified a carcinosarcoma
with adenocarcinoma, neuroendocrine carcinoma, undif-
ferentiated carcinoma and chondrosarcoma components
that had invaded the subserosal layer. There was biliary-
type adenocarcinoma (occupancy 15%) composed of aci-
nar growth patterns with columnar cells having large and
markedly hyperchromatic nuclei (Fig. 3a). These tumor
cells were immunohistochemically positive for MUC1
(Fig. 3b), CDX2 (Fig. 3c). According to the WHO classi-
fication [1], histological phenotype of a gallbladder adeno-
carcinoma is divided into three groups: (1) the biliary type
is composed of short or long tubular glands lined by cells
that vary in height from cuboidal to tall columnar (super-
ficially resembling biliary epithelium). (2) The intestinal
type is composed of tubular glands closely resembling
those of colonic adenocarcinomas, or consisting of glands
lined predominantly with goblet cells and usually with
a variable number of neuroendocrine and Paneth cells.
About one-third of well-differentiated adenocarcinomas
show focal intestinal differentiation with goblet and neu-
roendocrine cells. (3) The gastric foveolar type is com-
posed of tall columnar cells with basally oriented nuclei
and abundant mucin-containing cytoplasm. The neuroen-
docrine carcinoma, small cell type, (occupancy 25%) had
cells that were densely packed and small, with scant cyto-
plasm, finely granular nuclear chromatin and absence of

Fig. 1 Contrast-enhanced CT in axial (a) and coronal (b) planes. The
tumor protruded into the gallbladder lumen (arrows) with wall thick-
ening (arrow head). The tumor and the thickened wall were mildly
contrast enhanced. The intra-luminal mass had a cyst-like part that
was not enhanced after contrast injection. The cystic parts corre-
sponded to intra-tumoral hemorrhage observed in the histopathologi-
cal specimen

nucleoli (Fig. 3d). The mitotic index was high (25 per 10
high power fields). These tumor cells were immunohis-
tochemically positive for synaptophysin (Fig. 3e), Ki-67
(index 40%) (Fig. 3f), MUC1 (Fig. 3g), CDX2 (Fig. 3h)
and c-Kit (Fig. 31). The undifferentiated carcinoma (occu-
pancy 50%) was composed exclusively of spindle cells
containing large and markedly hyperchromatic nuclei with
a high mitotic index (Fig. 4a). Hemorrhage was remark-
able in this carcinoma area. These tumor cells were
immunohistochemically positive for AE1/AE3 (Fig. 4b).
The chondrosarcoma (occupancy 10%) was composed of
blue-gray chondroid matrix and atypical chondrocytes
containing large, hyperchromatic nuclei (Fig. 4c). These
tumor cells were immunohistochemically positive for S100
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Fig.2 Photograph of gallbladder. a A polypoid lesion (arrow),
60x25 mm in the corpus. b The cut surface of the tumor (arrow)
was white with broad hemorrhage. The gallbladder had diffuse mural
thickening

(Fig. 4d). The postoperative treatment was not performed,
because this patient did not hope for it. She was alive for
10 months postoperatively.

Discussion

The carcinosarcoma tumor from our patient contained a bil-
iary-type adenocarcinoma component. Toba et al. reported
on the aggressiveness of gallbladder adenocarcinoma classi-
fied histologically as a biliary, gastric foveolar, or intestinal
type. They found the biliary type and MUC1 expression cor-
related significantly with a wall invasion pattern they termed
a destructive growth type in which cancer cells invade the
subserosal layer with destruction of the muscle layer [3].
This was a more aggressive wall invasion pattern than the
infiltrative growth type in which cancer cells infiltrate the
muscle layer through the intermuscular space without mus-
cle layer destruction [3]. Our patient’s tumor also had a c-Kit
immunopositive neuroendocrine carcinoma component.

@ Springer

Although the primary organ was lung not gallbladder, a
Kaplan—Meier survival analysis developed by Erler et al. for
pulmonary neuroendocrine carcinoma revealed a statistically
significant difference in survival rates between neuroendo-
crine carcinoma samples scored as negative or positive for
c-Kit overexpression, P=0.0003 [4]. In their study, the
median survival was 19.0 months for c-Kit negative patients
and 6.7 months for c-Kit positive patients [4]. These results
may reflect a greater malignant potential for carcinosarco-
mas compared to other malignant tumors. The selective
inhibitor of c-Kit may be very effective in the treatment of
the metastatic lesion if this neuroendocrine carcinoma com-
ponent metastasizes to the other organs, because Raymond
et al. have showed that continuous daily administration of
sunitinib (a multi-target agent which effectively inhibits
VEGFR-1, VEGFR-2, VEGFR-3, PDGFR-a, PDGFR-b,
and c-Kit) at a dose of 37.5 mg improved progression-free
survival, overall survival, and the objective response rate as
compared with placebo among patients with advanced pan-
creatic neuroendocrine tumors [5]. Nevertheless, it is unclear
that the expression of c-Kit in gallbladder neuroendocrine
carcinomas is a characteristic and general phenomenon,
so future studies with a larger number of patients will be
required to precisely define the correlation of c-Kit expres-
sion and gallbladder neuroendocrine carcinomas for con-
structing an additional treatment strategy.

Okabayashi et al. performed a literature review of patients
that received surgical treatment of their carcinosarcomas of
the gallbladder with intent to cure. They found that the cur-
rent overall 5-year survival rate was 31.0%, which included
an in-hospital mortality rate of 8.3% [2]. This was compa-
rable to or worse than the reported rates for adenocarcinoma
which is the most common type of malignant tumor of the
gallbladder [2]. We analyzed data from 14 patients recorded
in the literature in this decade (from 2010 to 2019) who
underwent surgical management for carcinosarcoma of the
gall bladder (Table 1). These patients consisted of 6 males
and 8 females with an age range 50-88 years [6—17].

The pathogenesis of carcinosarcoma is controversial. Sev-
eral theories have been proposed to explain the admixture
of epithelial and mesenchymal tissues in these neoplasms:
(1) mesenchymal reaction, (2) true sarcoma (including the
collision neoplasm hypothesis), (3) malignant prolifera-
tion of epithelial origin (including the stromal induction/
metaplasia model), (4) an embryonic cell rest origin, and
(5) the totipotential stem cell hypothesis [2]. We confirmed
the MUC1 and CDX2 immunopositive stainings in both the
adenocarcinoma and neuroendocrine carcinoma components
in our case, which demonstrated the possibility of an identi-
cal origin of at least two components of the carcinosarcoma.
In general, MUCI expression indicates biliary epithelium
differentiation and CDX2 expression indicates intestinal
epithelium differentiation. Scardoni et al. also reported on 5



Clinical Journal of Gastroenterology (2020) 13:110-115

13

Fig.3 Representative images of
immunohistochemistry on tissue
sections of the adenocarcinoma
and neuroendocrine carcinoma
components of carcinosarcoma
of the gallbladder. Adenocarci-
noma (a) that exhibits MUC1
immunoreactivity (b) in the
cytoplasm and CDX2 immu-
noreactivity (c) in the nucleus.
Neuroendocrine carcinoma (d)
that exhibits synaptophysin
immunoreactivity (e) in the
cytoplasm, Ki-67 immunoreac-
tivity (f) in the nucleus, MUC1
immunoreactivity (g) in the
cytoplasm, CDX2 immunore-
activity (h) in the nucleus and
c-Kit immunoreactivity (i) in
the cytoplasmic membrane

Fig.4 Representative images of
immunohistochemistry on tissue
sections of undifferentiated
carcinoma and chondrosarcoma
components of carcinosarcoma
of the gallbladder. Undifferenti-
ated carcinoma (a) that exhibits
AE1/AE3 immunoreactivity

(b) in the cytoplasm. Chondro-
sarcoma (c¢) that exhibits S100
immunoreactivity (d) in the
nucleus
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Table 1 Fourteen reported cases of surgical resection for carcinosarcoma of the gall bladder in this decade

Authors Years Age (years) Sex Surgical procedure Perioperative medical treatment Survival (months)
Pu et al. [6] 2011 59 F  Radical cholangiocholecystocholedo- Oxaliplatin + 5-fluorouracil Alive, 6
chectomy
Ishida et al. [7] 2012 62 F  Cholecystectomy Not described Alive, 10
Sadamori et al. [8] 2012 80 M  Cholecystectomy with liver segmen- Tegafur—uracil — gemcitabine Dead, 13
tectomy (S4a and S5) and lymph (9 months later)
node dissection
Kim et al. [9] 2012 72 F  Radical cholecystectomy with wedge 5-Fluorouracil +cisplatin (3 months  Not described
resection of the liver and hepatodu-  later)
odenal ligament lymphadenectomy
Kim et al. [9] 2012 81 M  Cholecystectomy with liver segmen- Not described Dead, 4
tectomy (S4a, 5) and lymph node
dissection
Parreira et al. [10] 2012 59 F  Cholecystectomy Not described Dead, 6
Lietal. [11] 2013 64 M  Cholecystectomy with right Unspecified adjuvant chemotherapy = Dead, 3
hemicolectomy and resection of
multiple hepatic metastases
Kishinoetal. [12] 2014 70s F  Cholecystectomy — partial hepatec-  Not described Alive, 24
tomy (19 months later)
Wada et al. [13] 2014 68 M  Extended right hepatectomy with Gemcitabine hydrochloride Alive, 60
portal thrombectomy and hepa-
toduodenal ligament lymphadenec-
tomy
Faujdaretal. [14] 2015 60 F  Cholecystectomy Not described Not described
Tonouchi et al. [15] 2015 87 M  Cholecystectomy with partial trans-  Not described Dead, early
verse colectomy postoperative
period
Gao et al. [16] 2015 62 M  Cholecystectomy with wedge resec-  Not described Alive, 13
tion of the underlying liver tissue
and pericholedochal lymph nodes
Ansari et al. [17] 2016 50 F  Radical cholecystectomy Leucovolin + 5-fluoroura- Not described
cil+50.4 Gy/28 fractions — gem-
citabine + cisplatin
Present case 2019 88 F  Cholecystectomy with choledocho- ~ None Alive, 10

lithotomy

F female, M male

of 6 mixed adenoendocrine carcinomas that presented with
an overlapping mutational profile (TP53, RBI and KRAS)
in both components, suggesting a monoclonal origin of the
adenocarcinoma and neuroendocrine carcinoma components
[18].

Accurate preoperative diagnosis of carcinosarcoma of
the gallbladder is very difficult, because imaging studies
can not differentiate it from carcinoma of the gallbladder,
and abdominal angiography often shows neovascularity and
staining of carcinosarcomas of the gall bladder, whereas CT
shows an enhanced solid mass lesion [2]. Our case having
gallstones could not also obtain the preoperative diagnosis
of carcinosarcoma of the gallbladder.

In conclusion, there have been no previously reported
gallbladder neoplasms having the complex combina-
tion of adenocarcinoma, neuroendocrine carcinoma,
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undifferentiated carcinoma and chondrosarcoma components
[19-24]. We present an extremely rare example of carcino-
sarcoma, and its attributes might be suggestive of a greater
malignant potential and pathogenesis of carcinosarcoma.
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