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Abstract

An autopsy case report of Trousseau's syndrome caused by intrahepatic cholangiocarcinoma
is presented, and seven previously reported cases are reviewed. A 73-year-old woman ex-
periencing light-headedness and dementia of unknown cause for 6 months developed
severe hypotonia. A hypointense lesion compatible with acute cerebral infarction was de-
tected by magnetic resonance imaging. Abdominal computed tomography revealed an ill-
defined large liver mass in the right lobe. The mass was not further investigated because of
the patient’'s poor condition. She died of multiple organ failure, and an autopsy was con-
ducted. Postmortem examination revealed intrahepatic cholangiocarcinoma, fibrous vegeta-
tions on the mitral valves and multiple thromboemboli in the cerebrum, spleen and rectum.
Trousseau's syndrome is defined as an idiopathic thromboembolism in patients with un-
diagnosed or concomitantly diagnosed malignancy. This syndrome is encountered frequently
in patients with mucin-producing carcinomas, while the incidence in patients with intrahepat-
ic cholangiocarcinoma is uncommon. We found that tissue factor and mucin tumor marker
(CA19-9, CA15-3 and CA-125) expression in cancer cells may be involved in the pathogenesis
of thromboembolism. A patient with unexplained thromboembolism may have occult visceral
malignancy; thus, mucin tumor markers may indicate the origin of a mucin-producing car-
cinoma, and postmortem examination may play an important role in revealing the hidden
malignancy. © 2014 S. Karger AG, Basel
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Introduction

Abnormal blood coagulation has been recognized in a subset of patients with malignan-
cy. In 1865, Armand Trousseau first described the association of thromboembolic disorder
and occult malignancies [1]. The incidence of thromboembolism in cancer patients has been
reported to be 13% [2]. Different cancer types are associated with different rates of
thromboembolism. This fatal complication is frequently encountered in patients with lung,
pancreatic or ovarian cancer, but it is uncommon in patients with cholangiocarcinoma [3].

Intrahepatic cholangiocarcinomas mainly consist of adenocarcinomas arising from the
intrahepatic biliary ductal epithelium, which is composed of columnar to cuboidal epitheli-
um that forms glands and tubules. Intrahepatic cholangiocarcinoma is nearly 10 times more
common in Japan than in European countries, and it is associated with a high rate of fatality
because of the early occurrence of invasion and metastasis [4]. The major symptoms of this
neoplasm are right upper quadrant abdominal pain, ascites, portal hypertension and
jaundice, whereas patients who experience thrombosis are uncommon [5].

We herein report an autopsy case of intrahepatic cholangiocarcinoma that was detected
following evidence of cerebral infarction due to thromboembolism. In addition, previously
reported cases of patients with cholangiocarcinoma who developed thromboembolism in
multiple organs are reviewed.

Case Report

A 73-year-old Japanese woman experienced light-headedness and dementia of unknown
cause for 6 months. She had had diabetes for 20 years and had a history of surgical excision
of breast cancer and laparoscopic cholecystectomy 10 and 20 years before, respectively. Her
neurological disturbance had advanced, and she sought treatment at Kansai Medical Uni-
versity Kori Hospital.

At the first medical examination, no abnormalities were detected by brain computed
tomography (CT) scan. However, 1 month after the consultation, the patient experienced
general hypotonia with progressive dementia and was hospitalized. At the time of admission,
her blood coagulation tests were as follows (normal range in parentheses): platelets 6.8 x
104/pl (14-34 x 10%/ul), fibrinogen 74.0 mg/dl (180-355 mg/dl), D-dimer 101.6 pg/ml
(0-0.9 pg/ml), prothrombin time 81.2% (75-130%) and activated partial thromboplastin
time 27.9 s (23-35 s). Her serum albumin had decreased to 1.8 g/dl (3.8-5.0 mg/dl), and
v-GTP had increased to 172 U/1 (8-45 U/I). The serum CA19-9 level was 376,100 U/ml
(<37 U/ml), and the CA15-3 level was 124 U/ml (<27 U/ml), both of which were significant-
ly increased. Upper abdominal CT scan revealed a large ill-defined mass in the periphery of
the right liver lobe and multiple ischemic lesions in the spleen. Because of her poor con-
dition, further examination of the liver mass was impossible. Cerebral magnetic resonance
imaging showed multi-regional hypointense areas in the hemisphere of her right cortex,
which were compatible with acute cerebral infarction. Cardiac ultrasound showed abnormal
movements in the mitral and aortic valves.

Despite continuous anticoagulant therapy, her consciousness deteriorated and she died
3 months after the hospitalization due to multiple organ failure. The postmortem examina-
tion was performed 8 h after her death. The main object of the autopsy was to elucidate the
pathological cause of the cerebral infarction.
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Pathological Findings

Macroscopic Findings

At autopsy, a small amount of serous ascites without evidence of hemorrhage was pres-
ent. The liver wet weight was 830 g, and the right lobe was occupied by a single solid mass.
The irregularly shaped whitish tumor measured 75 x 70 x 40 mm in diameter and infiltrated
the surrounding parenchyma (fig. 1a). The hypointense lesion detected in the right hemi-
sphere of the cerebrum was a liquefactive and necrotic infarction (fig. 1b). Small ulcers were
found in the rectal mucosa, and geographical ischemic lesions were seen in the cut surface of
the spleen (fig. 1c). In addition, fibrinous vegetations were detected on the mitral valves
without evidence of infection (fig. 1d).

Histological and Immunohistochemical Findings

Brain sections showed acute cerebral infarction without evidence of tumor emboli. In
other sites of the body, fibrinous thrombi were histologically confirmed, but again tumor
embolus was not found (fig. 2). The liver tumor was a well-differentiated tubular adenocar-
cinoma (fig. 3a). Tumor cells formed irregularly shaped glands surrounded by fibrous
stroma. The tumor cells had clear cytoplasm, and large amounts of mucin were present on
the inside and outside of the cells (fig. 3b). The size and shape of the nuclei were relatively
well arranged, and the nuclear polarities were fairly retained. The non-neoplastic part of the
liver was not cirrhotic. Sections from portal hepatic and para-pancreatic nodes showed
multiple metastasis of similar histology to the liver mass, a well-differentiated adenocarci-
noma with mucin production. Although the patient had had breast cancer 10 years before,
the liver mass was composed of a single mass, and tumor cells were cytokeratin 7- and
cytokeratin 20-positive (data not shown), indicating intrahepatic biliary duct origin (intra-
hepatic cholangiocarcinoma), but no breast origin.

To assess the correlation between intrahepatic cholangiocarcinoma and ubiquitous
thromboemboli, immunohistochemistry in tumor sections was performed with the labeled
streptavidin-biotin (LSAB) method (LSAB staining kit; Dako, Glostrup, Denmark). Tissue
factor (TF) is an accelerator in hemocoagulation cascades, and TF is expressed in adeno-
carcinomas of several organs [6]. We performed immunohistochemistry for TF (CD142,
polyclonal antibody; American Diagnostica Inc., Stamford, Conn., USA) and found moderate
expression in the cytoplasm of cancer cells (fig. 3c). Mucin is a major component secreted
from cancer cells, and the expression of MUC subtypes differs individually in mucin-
producing carcinomas. In the present case, MUC-1/Y protein recognized by the CA19-9
epitope (clone C241; Nichirei Bioscience, Tokyo, Japan) (fig. 3d) and MUC-1 protein recog-
nized by the CA15-3 epitope (clone, Ma695; Novocastra, Newcastle upon Tyne, UK) (fig. 3e)
reacted strongly, and MUC-16 protein recognized by the CA-125 epitope (clone OV185;
Nichirei Bioscience) reacted moderately in the cytoplasm of cancer cells (fig. 3f).

Discussion

Trousseau’s syndrome is an idiopathic thromboembolism that occurs before or at the
same time as a diagnosis of malignancy [1]. This syndrome is also termed migratory
thrombophlebitis due to non-bacterial endocarditis occurring in patients with undiagnosed
cancer [1]. In our case, cardiac ultrasound showed abnormal movements in the valves, and
vegetations composed of non-infectious fibrin clots were histologically detected on the sur-
face of mitral valves. These findings suggested the presence of a hemocoagulation disorder.
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The pathogenesis of thromboembolism in cancer patients is complex, and multiple fac-
tors are involved. One of the main factors is TF, which activates the coagulation cascade via
factor VII [7]. Wang et al. [8] demonstrated the activation of blood coagulation systems by
tumor-producing TF by using a mouse pancreatic cancer xenograft model. According to pre-
vious immunohistochemical reports, TF is found more frequently in epithelial malignancies
than in benign or non-epithelial tumors, and tumors with high TF expression such as pan-
creatic cancer tend to increase the incidence of thromboembolism [6, 9]. In pancreatic can-
cer, patients with high TF expression had about a five times higher rate of thromboembolism
as compared to patients with low expression [10]. In the present case, a moderate level of TF
expression was immunohistochemically detected in the cytoplasm of cholangiocarcinoma
cells. However, other mechanisms may also be involved in the genesis of thromboembolism
in cases of malignancy.

Intravascular coagulation has been frequently associated with mucin-producing carci-
noma. Mucin is a term for glycoproteins of the major structural component of mucus pro-
duced by epithelial cells, and each subtype of mucins has individual functions. Purified mu-
cin extracts from adenocarcinoma cells can activate coagulation mechanisms both in vitro
and in vivo [11], and the activation of factor X by cancer-producing mucin plays an important
role in hemocoagulation cascades. In the present case, serum tumor marker CA19-9 (also
known as MUC-1/Y) and CA15-3 (also known as MUC-1) showed significant elevation
(376,100 and 124 U/ml, respectively), and intrahepatic cholangiocarcinoma cells strongly
expressed MUC-1/Y, MUC-1, and also MUC-16 (CA-125) immunohistochemically. MUC-1 and
MUC-16 (CA-125) expression is correlated with the incidence of thromboembolism in cancer
patients [12, 13]. In our case, in addition to CA15-3 and CA-125, elevated CA19-9 may also be
involved in the formation of thromboembolism.

The tumors associated with Trousseau’s syndrome are usually mucin-producing adeno-
carcinomas derived from visceral organs. However, there are few reports of an association
between cholangiocarcinoma and thromboembolism. Trousseau’s syndrome associated with
primary cholangiocarcinoma was first reported by Ching in 1991 [14], and as far as we
know, a total of 7 cases in 6 reports have been published in the English language literature
[7, 14-18]. Including our case, the average age at onset was 58 years (range 39-76 years),
and the patients consisted of 3 men and 5 women. All of the cases were histologically con-
firmed to be adenocarcinoma. Cerebral vessels were the most frequent site of thromboem-
bolism, and lung and femoral vessels were secondary common sites (fig. 4a). Anticoagulant
therapy with low molecular weight heparin was successful in only 1 patient [18]. In the
remaining 7 patients, deep vessel thrombosis was fatal. Three of the 8 patients (38%) died
within 2 weeks of diagnosis, and 6 of the 8 patients (75%) died within 8 weeks of the
diagnosis (fig. 4b). Postmortem examination was performed in only 3 of the 8 cases.

In a previous report, about 10% of patients with cholangiocarcinoma developed throm-
boemboli, and the incidence of thromboembolism was considered to be a prognostic factor
in patients with cholangiocarcinoma [19]. Screening for coagulation time and TF are re-
garded as important factors for hypercoagulability in cancer patients, and mucin production
by cancer cells should be speculated by elevation of mucin tumor markers such as CA19-9,
CA-125 and CA15-3. Clinically, general screening with abdominal/pelvic CT may be useful
[20]. To treat these thromboemboli, subcutaneous injections of low molecular weight hepa-
rin are effective [21]. However, the prognosis of cholangiocarcinoma is relatively poor com-
pared with other visceral malignancies. Approximately 13% of undiagnosed cancer patients
who developed thromboemboli had an occult malignancy [2]. Mucin tumor markers may
indicate the origin of mucin-producing carcinoma. Our case emphasizes the importance of
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postmortem examination to identify the cause of multiple thromboembolism and possible
pathological mechanisms of this lethal syndrome.
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Fig. 1. Macroscopic views. a Cut surface of formalin-fixed liver with an ill-defined single solid mass in the
right lobe. b The arrow indicates acute infarction in the right hemisphere of the cerebral cortex. ¢ Geo-

graphical ischemic lesions in the spleen. d Vegetations on mitral valves.
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Fig. 2. Thromboemboli detected in microvessels of uterine myometrium (HE).
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Fig. 3. Intrahepatic cholangiocarcinoma. a HE, x100. b PAS, x200. c=f Immunohistochemistry for TF (c),
MUC-1/Y (d), MUC-1 (e) and MUC-16 (f), respectively, x200. TF and MUC-16 were moderately expressed
in the cytoplasm of cholangiocarcinoma cells. MUC-1/Y and MUC-1 were expressed strongly in the cyto-

plasm of cholangiocarcinoma cells.
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Fig. 4. Clinicopathological features of reported cases of Trousseau’s syndrome caused by cholangiocarci-
noma. a Distribution of thromboemboli. b Survival time from diagnosis.
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