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Undifferentiated carcinoma of the gallbladder with endothelial
differentiation: A case report and literature review
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Abstract. Undifferentiated carcinoma of the gallbladder is
a rare cancer type with a poor prognosis. The present study
described a case of undifferentiated gallbladder carcinoma of
the spindle- and giant-cell type, according to the 2010 World
Health Organization classification. Hematoxylin and eosin
staining revealed that the tumor consisted of dense interlacing
bundles of spindle-shaped cells. No evidence of cartilagi-
nous, osseous or rhabdomyosarcomatous differentiation was
observed. Immunohistochemical staining revealed that
spindle- and polygonal-shaped cells of the undifferentiated
carcinoma were positive for cytokeratin AE1/3, vimentin and
vascular endothelial growth factor. Furthermore, numerous
spindle-shaped cells were positive for cluster of differentia-
tion (CD)34 and CD31, and certain spindle-shaped cells were
positive for Factor VIII. These results suggested classification
of the present case as ‘undifferentiated gallbladder carcinoma
with endothelial differentiation’.

Introduction

Undifferentiated carcinoma of the gallbladder predominantly
comprising sarcomatous admixed with carcinomatous
elements has been referred to as ‘sarcomatoid carcinoma’,
‘so-called carcinosarcoma’ and ‘spindle-cell carcinoma’,
and is at times considered to be carcinosarcoma, while the
terminology remains to be unified (1-9). Undifferentiated
carcinoma of the gallbladder is now classified into four types,
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according to the World Health Organization (WHO) clas-
sification (10), in addition to the diagnostic classification of
carcinosarcoma. Similarly, the American Joint Committee
on Cancer (AJCC) distinguishes between undifferentiated
gallbladder carcinoma, sub-divided into i) the spindle- and
giant-cell type and ii) the small-cell type, and carcinosar-
coma (11). To further determine the characteristics of this rare
carcinoma type, advanced immunostaining-based and gene
analyses are required.

The present study reported on a case of undifferentiated
gallbladder carcinoma of the spindle- and giant-cell type with
endothelial differentiation and performed a review of the
literature.

Case report

A female patient (age, 61 years) was admitted to Sodegaura
Satsukidai Hospital (Sodegaura,Japan) with the chief complaint
of right hypochondralgia with Murphy's sign. The patient
had diabetes mellitus. Laboratory findings revealed mild
inflammation and hyperglycemia; the white blood cell count
was 10,600/mcl (normal range, 4,000-9,000 mcl), C-reactive
protein levels were 3.41 mg/dl (normal range, <0.5 mg/dl) and
fasting blood glucose levels were 210 mg/dl (normal range,
70-110 mg/dl). Examination for tumor markers revealed that
carcinoembryonic antigen and carbohydrate antigen 19-9 were
within normal limits. Abdominal computed tomography (CT)
revealed acute cholecystitis with a thickened, edematous wall
of the gallbladder (Fig. 1), a single stone with a diameter of
20 mm in the neck of the gallbladder and no demonstrable
lymph nodes. Ultrasonography (US) revealed identical results
to CT, including debris in the gallbladder and a thickened gall-
bladder wall. Drip infusion cholangiography CT demonstrated
that the cystic duct was occluded despite improvement of the
edematous gallbladder wall after conservative treatment with
antibiotics for 2 weeks at the Department of Internal Medicine
of Sodegaura Satsukidai Hospital (Sodegaura, Japan). One
month after leaving our hospital, laparoscopic cholecystec-
tomy was performed, and a diagnosis of chronic cholecystitis
with a stone was made.
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Figure 1. Computed tomography demonstrated that the wall of the gallbladder
with a single stone (white arrow) at the neck was edematous.
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Figure 2. The mucosa of the resected gallbladder was atrophic with two slight
elevations in the body and fundus, and a smooth mass in the fundus.

Figure 3. Hematoxylin and eosin-stained tissue section showing spindle- and
polygonal-shaped cells.

The resected gallbladder was 11x7 cm in length, and its
whitish-yellow mucosa was atrophic with two slight elevations
measuring 2.0x1.5 and 1.5x1.5 cm in the body and fundus,
respectively, as well as a smooth mass measuring 1.5x1.5 cm in
the fundus (Fig. 2). Histological examination revealed undif-
ferentiated carcinoma with spindle- and polygonal-shaped

Figure 4. Immunohistochemical staining showing positivity of the
spindle-shaped cells for cytokeratin AE1/3.

Figure 5. Immunohistochemical staining showing positivity of the
spindle-shaped cells for CD31.

cells (Fig. 3). No evidence of cartilaginous, osseous or rhab-
domyosarcomatous differentiation was found. The tumor
cells were spread throughout approximately two-thirds of the
gallbladder with invasion of perimuscular connective tissue;
however, no cancer was observed in the neck of the gallbladder,
the liver or sentinel lymph nodes. The pathological stage was
T2 NO MO, stage II according to the Tumor-Nodes-Metastasis
classification. Immunohistochemical staining revealed
that spindle- and polygonal-shaped cells were positive for
cytokeratin (CK) AE1/3 (Fig. 4), vimentin and vascular endo-
thelial growth factor (VEGF) (data not shown). Furthermore,
numerous spindle-shaped cells were positive for CD31 (Fig. 5)
and CD34, and certain spindle-shaped cells were positive for
Factor VIII (data not shown).

The post-operative course was uneventful. However, at two
months following surgery, CT demonstrated liver metastasis.
The patient rejected hepatectomy, but consented to chemo-
therapy. After the first administration of gemcitabine and
cis-diamminedichloro-platinum (CDDP), the liver tumors had
responded well and the tumor size was considerably reduced;
the maximum tumor size (5 cm diameter was measured by
CT) in the liver decreased by 50%. After two cycles, the
regimen was discontinued due to the appearance of Grade 2 or
3 side effects (vomiting, bone marrow suppression and renal
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Table I. Characteristics of undifferentiated carcinoma and carcinosarcoma.

A, Undifferentiated carcinoma

No.of = Mean Female-to-male Median tumor Median survival, 1-year
Author, year cases age,years ratio size,cm (mean) months (mean)  survival rate (%) Refs.
Guo et al, 1988 21 66.3 2.50 ND 3.0 (10.0) 18.2 )
Nishihara et al, 1993 11 66.5 2.67 5.8 (6.7) 3.0(8.1) 18.2 3)
Akatsu et al, 2005 18 67.5 2.60 5.0(6.1) 3.0(6.9) 12.5 4)
Mizusaki et al, 2007 18 65.7 1.57 7.0(7.2) 7.0 (11.1) 38.5 (@)
Hu et al, 2010 10 67.0 4.00 5.2 (ND) 9.0 (ND) ND (6)
Park et al, 2014 8 57.2 7.00 5.0(5.8) 7.3 (18.0) 37.5 @)
B, Carcinosarcoma

No.of = Mean Female-to-male ~Median tumor  Median survival, 1-year
Author, year cases age,years ratio size,cm (mean) months (mean) survival rate (%) Refs.
Okabayashi et al, 2010 28 674 2.62 8.5 (8.6) 5.5(10.8) 333 (13)
Gao et al, 2015 21 69.0 1.63 6.5(7.0) 7.0 (13.7) 50.0 (14)

ND, not described.

disfunction), and tegafur, gimeracil and oteracil potassium
(S-1) were administered. The patient succumbed to multiple
liver metastases and peritoneal dissemination at ~5 months
following surgery.

Discussion

In 2000, a new WHO classification of undifferentiated
carcinoma was published (12), according to which undif-
ferentiated carcinoma of the gallbladder are classified into
the following four types: i) Undifferentiated carcinoma,
spindle-and giant-cell type; ii) undifferentiated carcinoma
with osteoclast-like giant cells; iii) undifferentiated carci-
noma, small-cell type; and iv) undifferentiated carcinoma,
nodular or lobular type. In the new 4th edition of the WHO
classification of undifferentiated gallbladder carcinoma
from 2010 (10), the pathological description is more concise
compared with that in the classification from 2000 (12).
Even after the the 2000 version of WHO classification was
published, the terms ‘sarcomatoid carcinoma’, ‘so-called
carcinosarcoma’ and ‘spindle-cell carcinoma’ have been used
in the English literature for the same diagnosis of undifferen-
tiated carcinoma of the gallbladder. However, the use of the
pathological diagnostic name ‘undifferentiated carcinoma’
has gradually increased, while the use of the other names
has decreased, but still occurs. The various above-mentioned
diagnostic names must be unified under the name ‘undiffer-
entiated carcinoma’ immediately, so that the characteristics,
prognosis and novel treatments of this rare tumor type can be
clarified by meta-analysis. The present case was properly clas-
sified as ‘undifferentiated carcinoma, spindle- and giant-cell
type’ according to the WHO classification. To the best of our

knowledge, the present study provided the first case report of
‘undifferentiated carcinoma with endothelial differentiation’®
diagnosed using sub-type analysis. Notably, the final diagnosis
was made not only based on morphological findings, but also
using immunohistochemical staining.

Although the WHO and AJCC differentiate between
undifferentiated carcinoma and carcinosarcoma, certain
pathologists classify them into the same group. The prognosis
for undifferentiated carcinoma as well as carcinosarcoma
of the gallbladder is poor. The present study performed an
analysis of previous studies containing statistically significant,
reliable data, while excluding those containing combined
data for undifferentiated carcinoma and carcinosarcoma.
The following groups were analyzed in order to clarify
their clinical characteristics and differences: A) The undif-
ferentiated carcinoma (2-5,7) and sarcomatoid carcinoma (6)
group, and B) the carcinosarcoma group (13,14). The data from
each article were re-evaluated and re-calculated as required.
The results of the analysis, which are shown in Table I, showed
that the patients' mean age was 66.6 years and that a high
percentage of affected patients were female (female-to-male
ratio, 1.57-7.00). Of note, in group A, the prognostic data in
more recent studies (5-7) tended to be improved compared
with those in earlier studies (2-4). Among the more recent
studies, no significant difference between the prognostic data
in groups A (5-7) and B (13,14) was present; however, the
tumor size in group B was slightly larger compared with that in
group A. The implementation of diagnostic methods, including
CT, US and magnetic resonance imaging to detect small-sized
tumors, the development of extended radical surgery may have
accounted for the abovementioned findings. The differences
in the malignant potential between groups A and B may be
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based on the fact that the cells have different origins: True
carcinosarcoma is derived from totipotent stem cells, which
separately differentiate into epithelial and sarcomatous cells,
while undifferentiated carcinoma is a morphological variant
of carcinoma, which is transformed to exhibit sarcomatous
features (4). The prognosis of patients with undifferentiated
carcinoma of the gallbladder may be identical or slightly worse
compared with that of patients with carcinosarcoma; however,
this requires further assessment by future meta-analyses of
data from patients worldwide.

Certain studies have pointed out the difficulty of treating
undifferentiated carcinoma of the gallbladder because of the
large tumor size, liver and lymph node metastasis, and peri-
toneal dissemination (1,15,16), even if it is detected without
patient's symptom. Although surgical resection is the predomi-
nant treatment, a study by Doval et al (17) reported the use of
palliative chemotherapy in a case of sarcomatoid carcinoma;
however, chemotherapy and radiotherapy were generally shown
not to be beneficial by numerous other studies (5,9,13,16,18-21).
In the present case, the secondary liver tumors responded
well to adjuvant gemcitabine and CDDP, and the tumor size
decreased considerably. The regimen was discontinued due
to the appearance of side effects, and tegafur, gimeracil
and oteracil potassium (S-1) were administered. Owing to
the rapid growth of the patient's tumor, she succumbed to it
~5 months following surgery. VEGF inhibitors, which are not
approved for patients with undifferentiated gallbladder carci-
noma by the National Health Insurance Program of Japan,
may have improved the prognosis of the present case, as the
tumor showed endothelial differentiation and VEGF-positive
staining. It is expected that the prognosis of undifferentiated
gallbladder carcinoma will be improved in the future by using
gene analysis and gene therapy.

In conclusion, the present study reported on a case histo-
pathologically identified as undifferentiated carcinoma of the
gallbladder. However, immunohistochemical staining revealed
characteristics that differed from those of other studies. The
present case was diagnosed as ‘undifferentiated carcinoma
with endothelial differentiation’ due to its immunohisto-
chemical features.
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