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Background: The most common sites for metastasis from head and neck cancers are the lungs, bones, and liver. We present a rare
case of squamous cell carcinoma of the buccal mucosa that metastasized to the right ventricle, pericardium, and bilateral lungs.
Methods: A 61-year-old man with oral squamous cell carcinoma (cT4aN2cMO) exhibited mass-like echogenicity adhering to the right
ventricular free wall that was accidentally discovered after concurrent chemoradiotherapy. A biopsy of the mass confirmed the oral
origin of the metastasis.

Results: The patient received palliative care and died 1 month after being diagnosed with cardiac involvement.

Conclusion: Cardiac involvement is often not assessed because of its low prevalence. Cardiac metastasis should be considered in
patients with malignancies presenting with nonspecific cardiac symptoms.
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Introduction

According to statistics from the World Health Organization, cancer was the second leading cause of death in 2018, accounting
for one in six deaths worldwide. Head and neck cancers account for 3% and 4% of the malignancies in the United States and
Europe, respectively.' The most common sites for metastasis from head and neck cancer are the lungs, bones, and liver.?
However, in this case report, we present a rare case in which squamous cell carcinoma of the buccal mucosa metastasized to
the right ventricle, pericardium, and bilateral lungs.

Case Presentation

A 61-year-old man with no personal history or family history of malignancy, but with a long history of smoking presented with
mouth pain and an ulcerative mass over the left lower gingiva. He was diagnosed with squamous cell carcinoma in
October 2019 following an incisional biopsy of the left lower ridge. Computed tomography (CT) of the deep neck and whole-
body positron emission tomography (PET) revealed an extensive soft tissue mass lesion in the left buccomasseteric region,
measuring 81x24 mm, with retromolar trigone and skin invasion and destruction of the cortex of the left side of the mandible.
Metastatic lymphadenopathy was observed in the left level II neck up to 21 mm, left submandibular region, right anterior
submandibular region, and submental region. According to the eighth edition of the staging manual of the American Joint
Committee on Cancer, the clinical stage was T4aN2cMO (stage IVA). The patient began treatment with neoadjuvant
chemotherapy on November 19, 2019. However, CT performed on February 11, 2020, demonstrated a left buccal cancer
measuring 75%22 mm. Metastatic lymphadenopathy was observed at the bilateral level Ia/Ib and left level I, and the size of
right level I lymph nodes had increased. A new lymph node metastasis was discovered in the left parotid gland. Therefore,
concurrent chemoradiotherapy (CCRT), including cetuximab, docetaxel, cisplatin, and radiotherapy, was initiated on
March 13, 2020, at a dose of 7000 cGy/35 fractions. On May 13, 2020, CT performed for post-CCRT evaluation revealed
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obvious resolution of the previously noted left buccal cancer, with only a residual ulcerated lesion in the left lower gingiva with
necrosis of the left side of the mandibular body. Consequently, the patient was referred to the Otorhinolaryngology Department
for possible surgical intervention.

However, echocardiography performed on July 31, 2020, which was recommended owing to chest pain, revealed
a 4.97x2.72 cm mass-like echogenicity adhering to the right ventricular free wall (Figure 1). Furthermore, chest CT
performed on August 6, 2020, demonstrated a new lesion in the right ventricle near the pulmonary valve, and metastasis
in the pericardium was ruled out (Figure 2). Mild pericardial effusion was observed. The patient was admitted to the
Oncology Service for further survey and treatment. Subsequent whole-body PET performed on August 14, 2020 revealed
metastases in the right submandibular and mediastinal lymph nodes, bilateral lungs, heart, and pericardium (Figure 3).
On August 19, 2020, cardiac magnetic resonance imaging revealed a lobulated and infiltrative enhancing soft tissue mass
(measuring approximately 4.5 cm), mainly located in the anterior wall of the right ventricle, with heterogeneous contrast
enhancement and an increase in pericardial effusion (Figure 4). The patient complained of intermittent chest tightness.
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Figure | Echocardiogram performed on July 31, 2020 showing a 4.97%2.72 cm mass-like echogenicity on the right ventricular free wall.
Abbreviations: Ao, aorta; LV, left ventricle; RA, right atrium; RV, right ventricle.
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Figure 2 Chest computed tomography performed on August 6, 2020, showing a new lesion in the right ventricle near the pulmonary valve.
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Figure 3 PET scan image of the heart on August 14, 2020, revealing increased FDG uptakes in the right submandibular and mediastinal lymph nodes, bilateral lungs, heart,
and pericardium which impress metastases.
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Figure 4 Cardiac magnetic resonance imaging on August 19, 2020, revealing a lobulated and infiltrative enhancing soft tissue mass, mainly located in the anterior wall of the
right ventricle.

Electrocardiography (ECG) showed atrial fibrillation with a rapid ventricular response and new-onset ST-segment
changes. Since the laboratory data showed no elevation of cardiac enzymes, the symptoms were attributed to the right
ventricular mass. After discussing with a cardiologist, the patient, and his family, a biopsy of the right ventricular mass
was performed on August 21, 2020. We set the 6-French sheath over right internal jugular vein and directed the guiding
catheter to face the right ventricular septum. Then, we used the bioptome, which is a catheter with jaws in its tip, for
cardiac muscle biopsy through the multi-purpose 6-French and 45 cm guiding catheter. We got 4 pieces of specimens and
used contrast medium to check the heart rupture or not after the biopsy. The formal pathological report showed rare,
atypical oval to polygonal tumor cells with hyperchromatic nuclei in fibrotic stroma. Some reactive mesothelial cells
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were also present. Immunohistochemically, the tumor cells were cytokeratin 5/6(+), calretinin(—), p63(+), and thyroid
transcription factor-1(—). Therefore, metastatic squamous cell carcinoma was suspected. Surgical intervention for
pericardial effusion was not feasible owing to the high risk of anesthesia complications and airway difficulty. We also
consulted a radiologist regarding the possibility of radiotherapy for the right ventricular tumor. However, owing to its
high risk and uncertainty, radiotherapy was not feasible. On August 31, 2020, the patient was transferred to the hospice
ward after being informed of his condition and having a thorough discussion. On September 2, 2020, approximately 1
month after discovering the cardiac metastasis, the patient experienced a cardiac arrest with no spontaneous breathing.
Oral informed consent was obtained from the patient examined in this study.

Discussion

Detection of primary cardiac tumors is rare. A study that examined 22 large autopsy series showed that the prevalence of
primary cardiac tumors was approximately 0.02%.* Therefore, we can logically infer that cardiac malignancies are
typically metastatic. According to Duband et al, common primary sites of cardiac metastasis include lung cancer, breast
cancer, melanoma, and leukemia.’ Conversely, the lung, bone, and liver are the most frequent distant metastatic sites of
head and neck cancer.” In our case, the primary tumor was oral squamous cell carcinoma, which rarely metastasizes to
the heart.

The mechanisms underlying cardiac metastases are unclear. However, Gould® identified the following five hypotheses
for mechanisms of metastasis: direct extension, hematogenous spread via the coronary arteries, retrograde dissemination
through lymphatic channels, pulmonary venous invasion with endocardial implantation, and tumor thrombus. The
protection of the myocardium is mainly attributed to the following three factors: tumor seeding by the rapid flow of
blood, minimal lymphatic connections, and some other vague metabolic features.’®

Only 10 cases of antemortem diagnosis of cardiac metastasis of head and neck cancer have been reported in the
literature. This may be because clinical manifestations of cardiac metastases are not obvious. There are no significant or
specific symptoms or signs in the initial stage unless the cardiac metastasis progresses to a severe degree or extends to

714 we found

systemic disease. After our collection and comparison of the data from previous literature and our case,
some similarities and differences (Table 1). The mean age of the 11 patients was approximately 55 years, and the sex
distribution was almost equal. No metastases were found when these patients were newly diagnosed with head and neck
squamous cell carcinoma. There is a trend that the original tumor sites tend to be in the oral cavity rather than the throat.
Treatment of the primary site included surgery, chemotherapy, and radiotherapy. Apart from the heart, metastases were
located in the lungs, bones, and thyroid. Symptoms and signs were variable, including chest pain, shortness of breath,
palpitations, and pericardial effusion. In addition, some cardiac metastases could be detected by physical examination,
such as cardiac murmur, edema, and decreased breathing sounds. Most of these patients had abnormal ECG findings, ST-
segment elevation or depression, atrial fibrillation with a rapid ventricular response, right bundle branch block, and
Q-wave. However, owing to these nonspecific findings, imaging studies, especially echocardiography, have been used to
detect cardiac metastasis.

An increasing number of safer facilities and methods for obtaining cardiac tumor tissues by biopsy have been
developed in recent years. Fluoroscopic guidance is a commonly used method for myocardial biopsy. Other methods,
such as CT-guided biopsy and intracardiac echocardiography-guided endomyocardial biopsy, have also been performed
in previous cases.”'® The safety of each method relies not only on operator competence but also on patient conditions,
such as the location of the tumor, renal function, and comorbidities.

Since there is no generally acknowledged therapy for cardiac tumors, it is uncertain whether the cytology of cardiac
tumors influences the treatment. The role of surgery, choice of chemotherapy regimen, and dosage of radiotherapy also
remain unclear. One case of surgical removal of the cardiac tumor has been reported, but it is controversial whether
surgery prolongs the life span.'® In addition, compared to quality of life with palliative treatment, quality of life after the
operation has not been adequately assessed. Owing to the lack of guidelines for therapy, the prognosis of cardiac
metastases is poor and warrants further research. Hence, in patients with malignancies, the medical staff must always
consider the possibility of cardiac metastasis. Furthermore, the benefits and risks of any type of therapy should be
carefully evaluated.
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Table | Previous Cases of Metastasis to the Heart from Head and Neck Cancers That Were Diagnosed Before Death

Patient | Year of Study Age Sex | History Primary Site Primary Treatment of | Location of Metastasis Symptoms and Signs
Publication of Site the Primary
Smoking Staging Tumor
| 1985 Werbel et al’ | 6l F 40 pack Tongue T2NOMO OP Right atrium Cardiac murmur; chest pain
years
2 1999 Rivkin et al® 57 M Not Right base of the | TINOMO OP; R/T Right ventricle Chest pain; edema;
mentioned | tongue pericardial effusion
3 2002 Schwender 73 F Not Buccal mucosa T4NOMO C/T; RIT Pericardium; both lungs; thyroid | Weakness; lightheadedness;
etal’ mentioned shortness of breath
4 2012 Nagata et al'® | 59 M No Tongue T2NIMO C/T; R/T; OP Left atrium Fever; pericardial effusion
(case I) history
5 2012 Nagata et al'® | 69 M Had Soft palatal T2N1MO C/T; R/T; OP Right atrium and ventricle; lung | None
(case 2) history mucosa
6 2012 Onwuchekwa | 45 F Not Tongue N/A OP Interventricular septum; left Syncopal episode; pulmonary
etal' (case I) mentioned ventricle; lung; bone emboli
7 2012 Onwuchekwa | 36 F Not Tongue N/A C/T; OP Left ventricle; right ventricle; Palpitations; shortness of
etal' (case 2) mentioned neck; vertebrae; intramuscular breath; pleural effusion
areas
8 2016 Martell et al'? | 62 M Non- Right retromolar | cT2N2bM0O / OP; C/T; RIT Right ventricle Shortness of breath;
smoking trigone pT4aNI| pericardial effusion;
congestive heart failure
9 2018 Patel et al'? Middle- F Not Lower oral N/A OP; C/T Right ventricle Chest pain; dyspnea with
aged mentioned | cavity; tongue exertion
10 2019 Tandon et al'* | 25 F Scant Tongue N/A OP Oropharynx; lung; left ventricle; | Pain in chest and right
history right trapezius muscle; left shoulder; dyspnea on
adrenal gland exertion; weight loss
| 2021 Hsu et al 6l M Had Left cT4aN2cMO0 CIT Right ventricle; pericardium; Chest pain; malaise;
history buccomasseteric/ bilateral lungs pericardial effusion
masticatory
space
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Table | (Continued).

Patient | Electrocardiogram Finding | Tool to Biopsy Treatment for the Cardiac Prognosis Follow-Up Period
Determine Metastasis
Cardiac
Metastasis
| ST depression with T-wave Echocardiography | Modified right-sided OP; R/IT Dead Seven weeks after surgery
inversion anteriorly Chamberlain procedure
2 ST-elevation; AF; Q-wave Cardiac MRI Fluoroscopic guidance of CIT Dead Several months
myocardial biopsy
3 AF with RVR Echocardiography | CT-guided biopsy None Dead N/A
4 Normal Chest CT; oP OP Dead Three weeks after surgery
echocardiography for cardiac metastasis
5 RBBB; borderline Q-wave Chest CT None None Dead Three weeks
6 N/A Echocardiography | None None N/A N/A
7 ST-elevation in the Echocardiography | None R/T; CIT Dead Two months
anterolateral leads; AF with
RVR
8 Borderline Q-wave Chest CT Via right heart catheterization None Dead Two months
through the right internal
jugular vein under
transthoracic echocardiogram
guidance
9 RBBB; ST-elevation Chest CTA Intracardiac echocardiography- | C/T Dead Few weeks
guided endomyocardial biopsy
10 ST-elevation TTE None None (hospice) N/A N/A
11 AF with RVR; RBBB; ST- Echocardiography | Fluoroscopic guidance of None (hospice) Dead One month

elevation

myocardial biopsy

Abbreviations: AF, atrial fibrillation; C/T, chemotherapy; CT, computed tomography; CTA, computed tomography angiography; F, female; M, male; MRI, magnetic resonance imaging; N/A, not available; OP, operation; RBBB, right bundle
branch block; R/T, radiotherapy; RVR, rapid ventricular response; TTE, transthoracic echocardiogram.
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Conclusion

The most common origins of cardiac metastasis are lung cancer, breast cancer, melanoma, and leukemia.’ Nevertheless,
in our case, the primary tumor was an oral squamous cell carcinoma. Clinical manifestations included chest pain and
pericardial effusion with echocardiographic abnormalities. A ventricular tumor was incidentally detected on preoperative
assessment. After reviewing the literature, we deduced some prodromes and common objective findings.
Echocardiography is the most commonly used tool for discovering a mass in the heart. The choice of biopsy method
depends on the experience of the operator, patient’s condition, and accessibility of the facility. The treatment of cardiac
metastases includes resection, chemotherapy, and radiation therapy. However, more data are needed to predict patient
outcomes and prognoses.'®'> Although the possibility of a cardiac metastasis is relatively low, it should be suspected in
patients with a history of squamous cell carcinoma of the head and neck who present with cardiovascular symptoms and
signs or any abnormal findings in laboratory data or images.

Abbreviations
CT, computed tomography; PET, positron emission tomography; CCRT, concurrent chemoradiotherapy; ECG,
electrocardiography.
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