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Cardiac metastasis of squamous cell carcinoma
of the thyroid gland with severe disseminated
intravascular coagulation: A case report
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Abstract. Distant metastasis of primary squamous cell carci-
noma (SCC) of the thyroid gland is rare and, to the best of our
knowledge, cardiac metastasis has not been reported to date.
A 57-year-old man underwent surgery and adjuvant chemo-
radiotherapy for stage IVA SCC of the thyroid gland. After
3 months, the patient was admitted to the Kyushu University
Hospital (Fukuoka, Japan) with subcutaneous hematomas of
the left thigh and lower leg, and he was diagnosed with cardiac
and mediastinal lymph node metastases of SCC of the thyroid
gland with severe disseminated intravascular coagulation (DIC).
Echocardiography revealed a mass, 52 mm in greatest diameter,
protruding from the interventricular septum towards the right
ventricle. Weekly administration of paclitaxel and concurrent
irradiation of the cardiac and lymph node metastases were
performed. Eighteen days after the initiation of chemoradio-
therapy, the DIC and hematomas had significantly improved,
and the cardiac metastasis was stable. However, 2 months after
admission, the patient developed dyspnea and multiple nodular
shadows appeared to be spreading in the subpleura of the lungs
bilaterally, which were initially suspected to be pulmonary
tumor embolisms. Prednisolone and subsequent administration
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of lenvatinib were not effective and the patient succumbed
to respiratory failure. Severe DIC caused by extremely rare
cardiac metastasis of SCC of the thyroid gland was effectively
controlled by chemoradiotherapy. However, intensive local
control appears to be required for this condition.

Introduction

Primary squamous cell carcinoma (SCC) of the thyroid gland
is rare, accounting for <1% of all thyroid cancers (1). Primary
SCC is often diagnosed at a locally advanced stage (2) and
has a poor prognosis, with a median overall survival (mOS)
of <6 months, which is clinically similar to undifferentiated
carcinoma of the thyroid gland with an aggressive course (3).
While 43% of undifferentiated carcinomas of the thyroid gland
give rise to distant metastases (4), SCC of the thyroid gland has
been reported to metastasize in ~25% of the cases, whereas
local invasion is more frequent (5).

Thyroid cancer often metastasizes to the lung and the bone,
whereas metastasis to the heart is extremely rare, having been
identified in 0-2% of autopsy cases with thyroid cancer (6).
Since the diagnosis of cardiac metastasis of thyroid cancer is
difficult due to its asymptomatic nature, only 54 cases have
been diagnosed during their lifetime with cardiac metastasis
of thyroid cancer over a period of 130 years (7). Although the
major histological types of thyroid cancer have been reported
to include papillary, follicular and undifferentiated cancer, to
the best of our knowledge, no case of SCC of the thyroid gland
with cardiac metastasis has been reported to date.

Metastasis of thyroid cancer to the heart may cause various
specific symptoms and it has been associated with a poor prog-
nosis. While previous cases mainly resulted in sudden death
due to severe arrhythmia and heart failure (7), there has been
one report of a coagulation disorder associated with cardiac
metastasis of undifferentiated thyroid cancer (8).



92 YOSHIHIRO et al: CARDIAC METASTASIS OF SQUAMOUS CELL THYROID CARCINOMA

The patient presented herein developed a severe coagula-
tion disorder in association with SCC of the thyroid gland with
cardiac metastasis. The coagulation disorder was controlled
using chemoradiotherapy for the metastatic lesion of the heart.

Case report

In April, 2015, a 57-year-old man became aware of a neck
mass and consulted the Department of Otolaryngology of the
Kyushu University Hospital (Fukuoka, Japan). The patient had
no significant past medical history, was a social drinker, had
never smoked and had no known allergies. There was no family
history of malignant tumors. A computed tomography (CT) scan
revealed a thyroid mass invading the trachea and enlargement of
the cervical lymph nodes. A fluorodeoxyglucose-positron emis-
sion tomography (FDG-PET)/CT scan revealed high-uptake
lesions in the thyroid gland and cervical lymph nodes.
Fine-needle aspiration biopsy of a cervical lymph node revealed
infiltration by papillary thyroid carcinoma (PTC). The patient
was diagnosed with PTC, T4aN1bMO, stage IVA according to
the 7th edition of the Union for International cancer Control
TNM classification of malignant tumors (http://www.uicc.
org/sites/main/files/private/ TNM_Classification_of_Malignant_
Tumours_Website_15%20M Ay2011.pdf) and underwent total
thyroidectomy with bilateral modified neck dissection and
tracheotomy. On histological examination, the tumor exhibited
papillary carcinoma as well as squamous cell carcinoma (SCC)
components (Fig. 1). No anaplastic carcinoma component was
evident, which was consistent with SCC of the thyroid gland
transformed from PTC. The surgical margin was positive for
carcinoma cells, and 8 of the 30 retrieved cervical lymph nodes
were positive for metastases; thus, the disease was histologically
confirmed as pT4aN1bMO, stage IVA. Due to the positive margin,
the patient was administered postoperative chemoradiotherapy
consisting of an oral 5-fluorouracil derivative, S-1 (80 mg/day),
and radiation (61.4 Gy/33 fractions) as adjuvant therapy.

Three months after the adjuvant therapy, the patient
returned complaining of subcutaneous hemorrhages of
the extremities. On admission, the blood pressure was
144/81 mmHg, the heart rate was 115/min, the temperature
was 36.8°C and the SpO, was 96%. The Eastern Cooperative
Oncology Group performance status was 2. Physical examina-
tion showed subcutaneous hematomas involving the left thigh
and lower leg. There was no thrombocytopenia, but elevation
of fibrin/fibrinogen degradation products (FDP) (332.3 ug/ml)
and D-dimer (35.1 yg/ml), and consumption of fibrinogen
(68 mg/dl) were confirmed on blood examination. The labora-
tory evaluation was consistent with disseminated intravascular
coagulation (DIC). The levels of certain tumor markers,
such as carbohydrate antigen 19-9 (252.5 U/ml), cytokeratin
19 fragment (10.8 ng/ml) and SCC antigen (2.4 ng/ml) were
elevated, but those of carcinoembryonic antigen (1.7 ng/ml)
and thyroglobulin (0.46 ng/ml) were within the normal range.
The patient was put on low-molecular-weight heparin therapy
(75 TU/kg) and replacement with fresh-frozen plasma. The CT
scan revealed no significant findings, apart from the hematomas
of the left thigh and lower leg. However, an FDG-PET scan
revealed high-uptake lesions in the interventricular septum
and left hilar lymph nodes (Fig. 2A). The patient was diag-
nosed with cardiac and mediastinal lymph node metastases of

SCC of the thyroid gland with DIC. Echocardiography showed
preserved systolic function (69.9%) and a pulmonary arterial
wedge pressure of 13.0 mmHg. No thrombosis was observed
in the cardiac chambers, but a mass sized 52 mm in greatest
diameter was observed protruding towards the right ventricle
from the interventricular septum (Fig. 2B). One month after
admission, the patient underwent placement of a cardiac pace-
maker for the management of complete atrioventricular block
caused by cardiac metastasis.

Following pacemaker placement, radiotherapy (41.4 Gy/23
fractions) concurrent with weekly administration of paclitaxel
(30 mg/m?*/week, every 3 weeks) was initiated for the treat-
ment of cardiac and mediastinal lymph node metastases. DIC
resolved 18 days after the initiation of chemoradiotherapy,
and subcutaneous hemorrhage and leg pain improved signifi-
cantly. Blood tests showed a normal blood platelet count of
22.3x10*/ul, fibrinogen of 223 mg/dl, mildly elevated FDP of
10.6 ug/ml and D-dimer of 8.2 yg/ml. Although the coagula-
tion disorder was effectively controlled, the size of the cardiac
metastasis remained stable.

Approximately 2 weeks after the initiation of chemora-
diotherapy, cough and shortness of breath appeared, without
fever, respiratory failure, or sputum. The results of the blood
tests were as follows: White blood cell count 8,930/ul, CRP
10.01 mg/dl, Krebs von den Lungen-6 300 U/ml, surfactant
protein-D 53.3 ng/ml and procalcitonin 0.28 ng/ml. The
results of sputum and blood cultures were negative. CT
revealed increased 1-cm nodular shadows spreading in the
subpleura of the lungs bilaterally and a pattern of organizing
pneumonia (Fig. 3A and B), suggesting the effect of radiation.
The bronchoalveolar lavage fluid included 83% macrophages,
13% neutrophils and 4% lymphocytes. Although the increased
neutrophil fraction suggested bacterial pneumonia, the CT
findings supported radiation pneumonitis and chemoradio-
therapy was discontinued at 27 Gy/15 fractions. Prednisolone
(0.5 mg/kg) was administered with a combination of antibi-
otics. Despite treatment, respiratory failure progressed and the
lung field shadows gradually worsened. Since DIC relapsed
following cessation of chemoradiotherapy, systemic therapy
for the primary disease was deemed necessary. Lenvatinib
(24 mg/day) was administered, but no response was observed
on echocardiography. Eighteen days after the administration of
lenvatinib, the patient's respiratory condition suddenly deterio-
rated and the nodular shadows expanded to include a wide area
of the subpleura (Fig. 3C and D). The DIC progressed further
and rapid enlargement of the protruding right ventricular mass
was also observed on echocardiography. Twenty-five days after
administration of lenvatinib, the patient succumbed to respira-
tory failure due to alveolar hemorrhage induced by DIC.

Discussion

Thyroid cancer commonly metastasizes to the lung and bone,
while metastasis to the heart is extremely rare. Although
cardiac metastasis has been identified in 0-2% of autopsy cases
of thyroid cancer (6), the diagnosis of this type of metastasis
during the patient's lifetime is unusual (7). A systematic review
of rare metastases of differentiated thyroid cancer, including
42 case series and 197 case reports, demonstrated metastases
to the brain, skin and liver, but not to the heart (9). SCC of the
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Figure 1. Hematoxylin and eosin staining of the thyroid tumor showing (A) the papillary and squamous cell carcinoma (SCC) components and (B) a higher
magnification of the SCC component. The papillary carcinoma and SCC stained positive for (C) thyroid transcription factor-1 and (D) SCC antigen, respec-

tively (magnification: A, C and D, x100; B, x200).

Figure 2. (A) Fluorodeoxyglucose-positron emission tomography
scan showing high-uptake lesions in the interventricular septum.
(B) Echocardiography showing a mass protruding from the interventricular
septum towards the right ventricle.

thyroid gland often progresses rapidly, similar to undifferenti-
ated carcinoma of the thyroid gland, but distant metastases
are observed less frequently compared with undifferentiated
carcinoma. To the best of our knowledge, the present study
is the first report of SCC of the thyroid gland with cardiac
metastasis.

Carcinoma of the thyroid gland metastasizing to the
right and left ventricles and other parts of the heart has been
reported (7,8), with cardiac symptoms including arrhythmia,

Figure 3. (A and B) Computed tomography scan showing 1-cm nodular
shadows spreading in the subpleura of the lungs bilaterally. (C and D) Eighteen
days after administration of lenvatinib, the shadows had expanded to involve
a wider area of the subpleura.

heart failure and valvular disease. Since surgical interven-
tion for the tumor may achieve a good prognosis, it should be
considered; however, there are few such cases. The prognosis
of cardiac metastasis has not been fully elucidated, but is
expected to be poor based on the frequent cases of sudden
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death from heart complications (7). Our patient also suffered
from impaired atrioventricular conduction, requiring insertion
of a pacemaker. Although the tumor was located in the inter-
ventricular septum and protruded into the right ventricle, there
was no obvious right heart failure.

Severe DIC in a patient with a solid malignant tumor is
relatively rare. A prospective study by Sallah er al demon-
strated that 76 of 1,117 patients (6.8%) with solid tumors had
DIC (10). A multivariate analysis in that study revealed that
old age, breast cancer and necrosis in the tumor tissue were
risk factors for DIC (10). Additionally, high tumor burden with
multiple metastases and bone marrow metastasis of gastric or
breast cancer are often associated with DIC. Although a case
of DIC in association with cardiac metastasis from thyroid
cancer was previously reported, this finding is quite rare (8).

DIC in patients with solid tumors is mainly caused by
tissue factor production by the tumor cells and increasing
tissue factor accumulation on the surface of monocytes and
macrophages. Activation of the extrinsic pathway by exces-
sive tissue factors induces DIC, and direct exposure of the
tumor surface to the plasma may also contribute to induction
of DIC (11). A metastatic cardiac tumor protruding into the
ventricle may cause severe DIC, as reported in a previous such
case (12). The metastatic tumor in the right ventricle is also
considered to have been the cause of the severe DIC in the
present case.

Control of tumor-associated DIC requires not only
supportive care, but also antitumor therapy. A retrospective
analysis of the treatment of DIC in association with advanced
gastric or colorectal cancer demonstrated that the patient group
treated with chemotherapy was superior in terms of overall
survival and amelioration of symptoms caused by DIC to the
group receiving best supportive care (13). Although one of the
standard treatments for metastatic thyroid cancer is chemo-
therapy with kinase inhibitors (14-16), it was not possible in
the present case due to the clinical bleeding tendency. Weekly
administration of paclitaxel (30 mg/m?) was applied based on
its survival benefit and safety profile (17) for anaplastic thyroid
cancer and consideration of its safety with concomitant
external beam radiation (18). Intensive supportive care did not
improve DIC in our patient, but irradiation of the metastases
to the heart and the hilar lymph nodes in combination with
systemic chemotherapy with paclitaxel resulted in significant
improvement.

Lung metastasis appears in 7-12% of thyroid cancer
patients (19). Multiple nodular or granular shadows sized
0.5-3 cm are generally observed on radiographic examina-
tion (19). Although no lung metastases were detected at the
time of diagnosis of the cardiac metastasis by CT and PET
examinations in the present case, diffuse irregular infiltra-
tive shadows, sized 1 cm, appeared in both peripheral lung
fields after the initiation of chemoradiotherapy. Bacterial,
viral, or fungal infections were not considered likely based
on the symptoms and the results of the cultures and labora-
tory tests. Steroid treatment was administered for possible
irradiation pneumonia, but was ineffective. Thyroid cancer
has been recognized as one of the diseases commonly asso-
ciated with pulmonary tumor embolism (20-22). Luo et al
reported pulmonary tumor embolism in a patient with right
ventricular metastasis of thyroid cancer based on the facts

that the patient had no deep venous thrombosis and was on
anticoagulant therapy (23). Although histological diagnosis
was not available, the presence of a tumor protruding into
the right ventricle and worsening of the condition even with
anticoagulant therapy suggested pulmonary tumor embolism
leading to acute respiratory distress syndrome in our patient.
The aim of this study was to present an extremely rare case
of cardiac metastasis of SCC of the thyroid gland complicated
by a severe coagulation disorder. Intensive local control of the
metastatic tumor by concurrent chemoradiotherapy is required
to control the coagulation disorder in such cases and, in case
of unexplained DIC, cardiac metastasis should be considered.
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