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mon bile duct and demonstrate that this neoplasm ex-
hibits a wide variety of immunohistochemical profiles.

Case report

A 78-year-old Japanese man was admitted to
Kitakyushu City Wakamatsu Hospital complaining of
severe general fatigue and a fever. Physical examination
revealed jaundice, but otherwise the patient appeared
normal. Laboratory tests revealed the following: alka-
line phosphatase 211.4KAU (normal 3–18 KAU); γ-
glutamyltranspeptidase 873U/ml (normal � 50 U/ml);
total bilirubin 4.76 mg/dl; direct bilirubin 3.59mg/dl; and
serum glutamic oxaloacetic transaminase (SGOT) 67 U
(normal 5–40 U). The patient also had diabetes mellitus.

Ultrasonography and computed tomography (CT)
scanning of the abdomen showed dilated intra- and
extrahepatic biliary ducts and a distended gallbladder,
with no evidence of gallstones. Endoscopic retrograde
cholangiopancreatography (ERCP) revealed a stricture
in the distal common bile duct (CBD) and dilatation of
the proximal bile ducts (Fig. 1).

The patient underwent laparotomy for the presump-
tive diagnosis of bile duct cancer. During laparotomy a
nodular lesion was palpable at the distal CBD and was
confined within the wall of the bile duct. A complete
abdominal exploration demonstrated no other tumor-
like lesions. No tumor metastasis could be identified in
either the liver or the lymph nodes surrounding the bile
duct. Therefore, pancreaticoduodenectomy was per-
formed. The patient has been doing well for 15 months
since the operation.

Materials and methods

Surgical specimens were cut into 5-mm stepwise tissue
sections, fixed with 10% formalin, and embedded in
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Abstract A 78-year-old Japanese man with undifferentiated
carcinoma of the common bile duct is presented. Upon gross
examination, the common bile duct was found to be ob-
structed by a nodule measuring 10 � 10 mm. Microscopically,
the nodule was ill-defined and composed of atypical spindle-
shaped and pleomorphic tumor cells. The spindle-shaped cells
proliferated in a whirled or interlacing pattern simulating a
sarcoma, and the pleomorphic tumor cells had abundant eosi-
nophilic cytoplasm and bizarre nuclei. Histochemically, a few
tumor cells contained mucosubstances stained with the alcian
blue (AB) method in their cytoplasm. Immunohistoche-
mically, the tumor cells were diffusely positive for CAM5.2
and AE1/AE3. The histological diagnosis was undifferenti-
ated carcinoma (spindle cell carcinoma) of the common bile
duct. Other than our patient, only four other cases of undiffer-
entiated carcinoma in the extrahepatic bile duct have been
reported in the literature.

Key words Common bile duct · Polypoid growth · Undifferen-
tiated carcinoma · Spindle cell carcinoma

Introduction

Most malignant neoplasms in the gallbladder and bile
duct are adenocarcinomas, most frequently of the well-
differentiated type. Undifferentiated carcinoma is one
of the rarest malignant tumors arising not only in the
biliary tract but also in other organs such as the upper
respiratory tract,1,2 alimentary tract,3,4 skin,5 breast,6 and
female genital tract.7 In the biliary tract, undifferenti-
ated carcinoma sometimes occurs in the gallbladder but
rarely in the extrahepatic bile duct. Only four cases have
been reported in the literature.8–11 We report here an-
other case of undifferentiated carcinoma of the com-
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paraffin. Histologic sections (5µm thick) were stained
by the hematoxylin and eosin (H&E), alcian blue (AB),
and periodic acid-Schiff (PAS) procedures.

Sections (5 µm thick) of the 10% formalin-fixed,
paraffin-embedded materials were mounted on poly-l-
lysine-coated slides and deparaffinized. Immunohis-
tochemical examination was performed using the
streptavidin-biotin method with the following antibod-
ies: CAM 5.2 (monoclonal, 1 :20; Becton Dickinson,
Mountain View, CA, USA); anti-AE1/AE3 (mono-
clonal, 1 :20; Boehringer, Mannheim, Germany); anti-
cytokeratin 902 (monoclonal, 1 :50; Enzo Diagnostics,
New York, NY; USA), anti-cytokeratin 903
(monoclonal, 1 :50; Enzo Diagnostics); anti-vimentin
(monoclonal, 1 :25; Dakopatts, Glostrup, Denmark);
anti-S-100 protein (polyclonal, 1 :400; Dakopatts); anti-
HHF 35 (monoclonal, 1 :20; Enzo Diagnostics); anti-
smooth muscle α-actin (α-SMA) (monoclonal, 1 :5000;
Sigma, St. Louis, MO, USA); anti-myoglobin
(polyclonal, 1 : 500; Dako, Glostrup, Denmark); anti-
HAM 56 (monoclonal, 1 :20, Enzo Diagnostics); anti-
lysozyme (polyclonal, 1 : 500; Dako); anti-MAC 387
(monoclonal, 1 :100; Dako); anti-macrophage CD68
(monoclonal, 1 :300; Dako); anti-QB end/10 (mono-
clonal, 1 :50; Novocastera, Newcastle, UK); anti-factor
VIII RA (polyclonal, 1 :1000; Dako); Ulex europaeus I
(Vector Laboratories, Burlingame, CA, USA).

Results

Upon gross examination, the common bile duct was
found to be obstructed by a nodule measuring 10 �
10mm, and the bile duct proximal to the lesion was
dilated. The cut surface of the tumor showed polypoid
growth (Fig. 2) and was homogeneously white without
necrosis. Microscopically, the lesion was ill-defined and
composed of atypical spindle-shaped and pleomorphic
tumor cells (Fig. 3). The former cells proliferated in a
whirled or interlacing pattern simulating a sarcoma, and
the latter cells had relatively abundant eosinophilic
cytoplasm and uncharacteristic nuclei. Numerous
neutrophils were admixed with pleomorphic tumor
cells. Uncharacteristic mitotic figures were also ob-
served. Neither glandular structures formed by carci-
noma cells nor squamoid differentiation was found.
No osteoclast-like multinucleated giant cells were
observed. In addition, no cartilaginous, osseous, or
rhabdomyosarcomatous component was observed.
Tumor cells were localized mainly within the bile duct
wall. All of the regional lymph nodes examined were
free of tumor cells.

Histochemically, a few tumor cells within the nodule
contained cytoplasmic mucosubstances that stained
with either the AB or PAS method. Immunohisto-
chemically, the tumor cells showed diffusely positive
staining for such anti-cytokeratin antibodies as CAM
5.2 (CK 8 and 18) and AE1/AE3 (Fig. 4). A few tumor
cells were positive for vimentin. All other markers ex-
amined were negative. The histologic diagnosis was un-
differentiated carcinoma (spindle cell carcinoma) of the
common bile duct.

Fig. 1. Endoscopic retrograde cholangiopancreatography
reveals a stricture of the common bile duct and dilatation of
the proximal bile ducts

Fig. 2. Cross section of the tumor showing plypoid growth.
(H&E, �10)
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Discussion

Undifferentiated carcinoma is a rare but well recog-
nized neoplasm occurring in the upper respiratory
tract,1,2 alimentary tract,3,4 skin,5 breast,6 and female
genital tract.7 Undifferentiated carcinomas also affect
the biliary tract.12–17 The reported incidence is 0.38% of
all extrahepatic bile duct cancers.18 According to the
World Health Organization (WHO) classification of
tumors of the gallbladder and extrahepatic bile ducts,
undifferentiated carcinoma is defined as a malignant
epithelial tumor that resembles a sarcoma and consists
of varying proportions of spindle, polygonal, and giant

cells.19 This tumor has previously been reported under a
wide variety of names, including pleomorphic spindle
cell carcinoma,20 carcinoma with spindle cell features,17

pseudosarcoma,9 and sarcomatoid carcinoma.21

Spindle-shaped tumor cells usually predominate in
undifferentiated carcinomas, as is seen in the present
case. Therefore, it may be appropriate to use the term
“spindle cell carcinoma” to represent these morphologi-
cal features. Undifferentiated carcinomas are more
common in the gallbladder than in the bile ducts. More-
over, in addition to our patient, only four cases of undif-
ferentiated carcinoma in the extrahepatic ducts have
been reported.8–11 The four previously described pa-
tients consisted of two men and two women ranging in
age from 52 to 82 years (mean 67.3 years). One of the
four cases was complicated by a congenital choledochal
cyst, and the other three patients presented with
jaundice (Table 1).

The spindle cell carcinoma presented in this case
exhibited polypoid growth. Diebold-Berger et al.22

suggested that the proliferative activity (revealed by
the mitotic index), which was significantly higher in the
spindle cell component than in the glandular compo-
nent, was probably responsible for the gross polypoid
appearance of these tumors. Mitotic figures were ob-
served in the present case, and the high proliferative
activity may be related to polypoid growth. Moreover,
polypoid growth induces obstructive jaundice even in
the presence of small tumors.

Undifferentiated carcinoma displays either a biphasic
(epithelial and sarcomatous) or monophasic (sarcoma-
tous) proliferative pattern. Considerable controversy
remains regarding the histogenesis of the spindle cell
component. Three theories have been postulated to ac-
count for its histogenesis: (1) mesenchymal reaction; (2)

Fig. 3. Microscopic findings. a
Spindle-shaped tumor cells proliferat-
ing in an interlacing pattern. (H&E,
�230) b Large polygonal or pleomor-
phic tumor cells with uncharacteristic
nuclei can be seen in some areas
admixed with inflammatory cells.
(H&E, �450)a b

Fig. 4. Immunohistochemical analysis shows immunoreac-
tivity for cytokeratin (AE1/AE3) (arrow) of the tumor cells.
(�400)
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true sarcoma; (3) malignant proliferation of epithelial
origin. Guo et al.12 reported that the epithelial nature of
the spindle cell component had been described based on
histochemical and immunohistochemical studies, and
malignant behavior was thus thought to be due to both
invasive and metastatic features. Other reports3,15

have supported the third theory based on immunohis-
tochemical and ultrastructural studies. The strong im-
munohistochemical staining of cytokeratin and the
existence of mucosubstances in tumor cells suggest an
epithelial origin of this tumor. Conversely, spindle cell
carcinomas sometimes contain immunoreactive prod-
ucts of vimentin. In our case, vimentin-positive spindle
cells were observed. The expression of vimentin alone
does not rule out that a tumor is of epithelial origin
because vimentin has been found to be expressed in
carcinomas when the carcinoma demonstrated de-
differentiation or sarcomatous changes.23 Malignant
neoplasms with vimentin-positive tumor cells are not
always sarcomas. Microscopically, epithelial elements
such as glandular or squamous features were absent,
and only sarcomatous elements, comprising spindle
or pleomorphic cells, were observed in our case.
Tumor cells generally demonstrate immunoreactivity
for cytokeratins such as CAM 5.2 and AE1/AE3. More-
over, only a few malignant cells express mucin. The
sarcomatous elements are therefore thought to be de-
rived from epithelial cells rather than mesenchymal
cells. Despite the lack of any glandular or tubular struc-
tures in our case, the neoplasm was consistent with a
malignant epithelial tumor originating in the extrahe-
patic bile duct. To the best of our knowledge, there have
been no previous reports concerning spindle cell carci-
nomas displaying a monophasic proliferative pattern
and spindle cell features in the bile duct.

The prognosis of patients with spindle cell-type undif-
ferentiated carcinoma of the gallbladder and the intra-
hepatic bile ducts has been reported to be poor.12,16 The
outcome of the patients with this tumor originating in
the CBD cannot be estimated because of the limited
number of reported cases. Only one of the four previous

Table 1. Reported cases of undifferentiated carcinoma of the extrahepatic bile duct

Case no. Reference Year Age (years) Sex Symptom Size (cm) Outcome

1 8 1990 73 F Jaundice ? ?
2 9 1994 82 M Jaundice, loss of ? Died

appetite
3a 10 1994 52 F Abdominal pain, 4.0 � 2.5 Well at 15 months

abdominal fullness
4 11 1995 62 M Jaundice, abdominal 3.5 � 2.0 Died 10 days later from

pain surgical complications
5 Present case 2001 78 M Jaundice, fever 1.0 � 1.0 Well at 15 months
a Complicated with a choledochal cyst

reports included follow-up studies. In our case, a favor-
able prognosis is expected because of the small size of
the tumor, the lack of any nodal involvement, and the
lack of any venous or lymphatic permeation.
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