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Abstract
Cardiac metastases from head and neck cancers are sometimes found at autopsy, but are rarely found before death; therefore, 
case reports are uncommon. In this report, we describe a case of cardiac metastasis from head and neck cancer. Although 
asymptomatic at the time of detection, positron emission tomography–computed tomography was effective in ascertaining 
the diagnosis. However, patients with cardiac metastases usually have a poor prognosis, and unfortunately, the patient died 
shortly after detection. At autopsy, the patient had a “hyperdense armored heart” owing to a huge pericardial metastases. 
Here, we report the imaging and autopsy findings of a hyperdense armored heart owing to cardiac metastases from head 
and neck cancer.
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Introduction

It is very rare that cardiac metastases from head and neck 
cancer are found during treatment. Because of the silent 
nature of cardiac metastases, the diagnosis is often delayed. 
We present a unique case in which a squamous cell carci-
noma (SCC) of the gingiva metastasized to the heart and 
presented with hyperdense armored heart (HAH), which is 
usually reported on post-mortem imaging computed tomog-
raphy (PMCT) or autopsy [1].

Case report

A 59 year-old male was referred to our department with the 
chief complaint of trismus and awareness of an oral mass. 
A 50 mm diameter mass extended from the left hard pal-
ate to the upper gingiva. The histological diagnosis of the 
biopsy specimen was SCC. Computed tomography (CT), 
magnetic resonance imaging (MRI), and fluorodeoxyglu-
cose positron emission tomography–computed tomography 
(FDG PET–CT) were performed and detected the tumor 
with involvement of the maxilla, hard palate, soft palate, 
maxillary sinus, temporal muscle, medial pterygoid muscle, 
lateral pterygoid muscle, and pterygoid process. Multiple 
lymph node metastases were also identified in the left level 
Ib and II, and right level II regions. The cancer was staged 
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as carcinoma of the upper gingiva, T4bN2cM0, according 
to the American Joint Committee on Cancer (AJCC) can-
cer staging guidelines, 7th edition. Definitive chemoradia-
tion therapy combined with cisplatin was performed. The 
primary lesion and cervical lymph node metastases both 
decreased in size, and the patient was followed up.

Three months after completing the treatment, follow-up 
PET–CT was performed. FDG accumulation was minimal 
in both the primary lesion and cervical lymph node metas-
tases; however, there was marked FDG uptake in the heart, 
with a standard uptake value (SUV) of 17.0 (Fig. 1). Elec-
trocardiography (ECG) showed atrial fibrillation. Echo-
cardiography demonstrated that the entire pericardium 
was replaced by a solid mass lesion, and an intracardiac 
tumor was observed in the right atrium (Fig. 2). These 
masses were highly suspicious for metastatic disease. At 
this point, the patient had no subjective symptoms. After 
2 weeks, he was hospitalized owing to the appearance of 
malaise, and he died of rapid deterioration of his general 
condition 3 weeks later. At autopsy, huge pericardial meta-
static tumors covered the entire circumference of the heart, 
so-called hyperdense armored heart (HAH) (Fig. 3). The 
heart weighed 1800 g and showed marked congestion, and 
hemorrhagic infarction was seen in the right lung. A 5 mm 

diameter left adrenal grand metastasis was found inciden-
tally. Histology of the cardiac tumor and the adrenal gland 
tumor revealed SCC. Because of the HAH, circulatory 

Fig. 1  Positron emission tomog-
raphy–computed tomography 
findings. A hypermetabolic 
lesion is seen in the pericar-
dium. a Coronal plane. b Axial 
plane

Fig. 2  Findings during tran-
sthoracic echocardiography. 
a Parasternal long-axis view 
showing left ventricular dias-
tolic dysfunction because of a 
thickened pericardial solid mass 
(yellow arrowheads). b Apical 
four-chamber view showing a 
thrombus or tumor in the right 
atrium. LA left atrium, LV left 
ventricle, RA right atrium, RV 
right ventricle

Fig. 3  Macroscopic autopsy findings. Huge pericardial metastatic 
tumors covered the entire circumference of the heart. A thrombus can 
be seen in the right ventricle. RV right ventricle, LV left ventricle
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failure owing to a highly constrictive pericarditis-like con-
dition was considered the direct cause of death.   

Discussion

Cardiac metastases are rare. The most common tumors 
that metastasize to the heart are cancers of the lung, breast, 
esophagus, malignant lymphoma, leukemia, and melanoma 
[2]. Additionally, the most common sites of metastases are 
the pericardium, myocardium, and endocardium, in that 
order [3]. Cardiac metastases from head and neck SCC are 
often found at autopsy. Of these, oral cancer accounts for the 
largest percentage, with 17/23 (73.9%) reported cases [4]. 
Another autopsy study demonstrated that oral cavity cancer 
invaded the heart in 4 of 75 cases (5.3%); 22 of 79 (27.8%) 
for melanoma and 97 of 460 (21.0%) for lung adenocar-
cinoma, with an overall incidence of 662 of 7289 (9.1%) 
cases [5]. Considering these autopsy studies, cardiac metas-
tases from oral SCC are likely more common than we have 
assumed.

Generally, there are no significant clinical findings with 
cardiac metastases unless more extensive systemic disease is 
present [6]. In symptomatic cases, heart failure and arrhyth-
mia can have a significant impact on the prognosis; there-
fore, it is important to establish a definitive diagnosis when 
patients are asymptomatic.

Imaging for cardiac tumors constitutes echocardiogra-
phy, CT, MRI, and PET–CT. In this case, we performed 
echocardiography and PET–CT. Echocardiography showed 
that the entire pericardial sac was replaced by solid mate-
rial, suggesting pericardial metastases. PET–CT is now used 
routinely to detect distant metastases in most head and neck 
cancers. Rahbar et al. reported that with a cut-off maximum 
SUV  (SUVmax) of 3.5, PET–CT could be used to nonin-
vasively determine tumor malignancies, with a sensitivity 
of 100% and a specificity of 86% [7]. In our case,  SUVmax 
was high, and with the echocardiography findings and the 
patient’s clinical course, we concluded that the patient had 
cardiac metastases.

Once diagnosed, treatment of cardiac metastases is pal-
liative; there is currently no effective treatment. Similarly, in 
this case, because the patient’s general condition deteriorated 
rapidly, it was judged that chemotherapy was not indicated, 
and that palliative care had to be selected. Recently, case 
reports describing immune checkpoint inhibitor use for car-
diac metastasis of head and neck SCC have been reported, 
but all of the patients had a poor prognosis [8, 9].

In HAH, the epicardium is replaced and surrounded by 
metastatic tumors and becomes sclerotic, resulting in dias-
tolic dysfunction. Cardiac tamponade owing to hardening 
of the affected epicardium and myocardium occurred in this 
case, with subsequent cardiac dilatation failure. Although 

the patient was initially asymptomatic, severe malaise, dysp-
nea, and delirium, which were symptoms of right heart fail-
ure owing to cardiac dilatation disorder, developed early. 
Conduction disturbance owing to direct invasion of the con-
duction system also occurred, which may also have led to the 
patient’s sudden death. In cardiac tumors, including HAH, 
although the ECG waveforms are nonspecific and there are 
no characteristic findings in each region, arrhythmia owing 
to ST-T change and myocardial conduction disturbance has 
been observed with myocardial infiltration [10]. Addition-
ally, low potential difference and the appearance of sinus 
tachycardia that increases with increasing pericardial fluid 
accumulation, indirectly suggests pericardial metastasis 
[11]. Atrial fibrillation was seen in this case at diagnosis. 
Regarding the causes of HAH, most are infectious, but some 
are of cancerous origin [12]. The majority of HAH owing 
to pericardial metastases of SCC originate from lung can-
cer; only one case of HAH has been reported in head and 
neck cancer [13]. In addition, ours is the first case of asymp-
tomatic HAH, which is a valuable addition to the existing 
literature.
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