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Abstract

BACKGROUND

Metastatic cardiac tumors are known to occur more frequently than primary cardiac
tumors, however, they often remain asymptomatic and are commonly discovered on
autopsy. Malignant tumors with a relatively high frequency of cardiac metastasis
include mesothelioma, melanoma, lung cancer, and breast cancer, whereas reports of

esophageal cancer with cardiac metastasis are rare.

CASE SUMMARY

The case of a 60-year-old man who complained of dysphagia is presented. Upper
gastrointestinal endoscopy showed a submucosal tumor-like elevated lesion in the
esophagus causing stenosis. Contrast-enhanced computed tomography showed left
atrial compression due to the esophageal tumor, multiple liver and lung metastases,
and a left pleural effusion. Pathological examination of a biopsy specimen from the
esophageal tumor showed spindle-shaped cells, raising suspicion of esophageal
sarcoma. The disease progressed rapidly, and systemic chemotherapy was deemed
necessary, however, due to his poor general condition, administration of cytotoxic
agents was considered difficult. Given his high Combined Positive Score (CPS),
nivolumab was administered, however, the patient soon died from the disease. The
autopsy confirmed spindle cell carcinoma (SCC) of the esophagus and cardiac
metastasis with similar histological features. Cancer stem cell markers, ZEB1 and

[TWIST, were positive in both the primary tumor and the cardiac metastasis.

CONCLUSION

To the best of our knowledge, there have been no prior reports of cardiac metastasis of
esophageal SCC. This case highlights our experience with a patient with esophageal
SCC who progressed rapidly and died from the disease, with the autopsy examination

showing cardiac metastasis.
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Core Tip: Spindle cell carcinoma is rare, accounting for about 0.1-1.5% of esophageal
cancers. Tumor cells show sarcomatoid differentiation with spindle cells and are
accompanied by components of conventional carcinoma including squamous cell
carcinoma in some cases. Many of cardiac metastatic tumors are asymptomatic and are
typically discovered through pathological autopsy, with metastatic cardiac tumors
being identified in 2% to 18% of cancer patients undergoing autopsy. There has been no

report of cardiac metastasis in esophageal spindle cell carcinoma.

INTRODUCTION

Cardiac tumors are classified into primary tumors, originating within the heart, and
metastatic tumors from other organs. Primary cardiac tumors include benign tumors,
Epresented by myxoma, and malignant tumors, including sarcomas and lymphomas.
Primary cardiac tumors are extremely rare, with prevalence rates ranging from 0.001%
to 0.3% in autopsy studies. Furthermore, the proportion of malignant tumors among
primary cardiac tumors is approximately 10%. On the other hand, metastatic cardiac
tumors are much more frequent than primary cardiac tumors, with an estimated
occurrence rate that is approximately 20 to 40 times higher. Many of these cases remain
asymptomatic and are typically discovered on autopsy, with metastatic cardiac tumors
being identified in 2% to 18% of cancer patients undergoing autopsy examination [-31.
Excluding direct infiltration from adjacent organs, the mechanisms of cardiac metastasis
are considered to include lymphatic or hematogenous metastasis, as well as composite

types. In cases with cardiac metastasis, 69.4% had pericardial metastasis, 34.2% had




epicardial metastasis, 31.8% had myocardial metastasis, and endocardial metastasis was
uncommon, at 5%. Malignant tumors reported to have a relatively high frequency of
cardiac metastasis include malignant pleural mesothelioma, melanoma, lung cancer,
and breast cancer, however, reports of cardiac metastasis in esophageal cancer are rare
[2I. SCC is rare, accounting for about 0.1-1.5% of esophageal cancers. Tumor cells show
sarcomatoid differentiation with spindle cells and are accompanied by components of
conventional carcinoma, including squamous cell carcinoma in some cases. There are
reports of a high frequency of lymphatic metastasis and of a higher frequency of
hematogenous metastasis [4.
The efficacy of 5-fluorouracil (5-FU) + cisplatin + anti-PD-1 antibody (nivolumab or
pembrolizumab) and anti-PD-1 antibody + anti-CTLA-4 antibody (nivolumab +
ipilimumab) as first-line treatment has been demonstrated for metastatic/recurrent
esophageal squamous cell carcinoma and adenocarcinoma, and they are standard
treatments [5 6. However, a standard treatment for advanced SCC has not been
established. There have been no previous reports of myocardial metastasis from
esophageal SCC. A case of esophageal SCC with rapid disease progression leading to

death that showed myocardial metastasis on autopsy is presented.

CASE PRESENTATION

Chief complaints
A 60-year-old man was admitted to our hospital with complaints of difficulty in

swallowing and left chest pain.

History of present illness
The patient had a 6-month history of persistent, worsening difficulty in swallowing

since December 2023.

istory of past illness
The patient had no significant history.




Personal and family history

Mother of the patient had the history of uterine cancer.

Physical examination
The patient showed a poor general condition, with Eastern Comprehensive Oncology

Group Performance Status (ECOG PS) 3.

Laboratory examinations
Blood tests showed preserved bone marrow, liver, and kidney functions, without
coagulation abnormalities. Serum levels of tumor markers (CEA, SCC) were not

increased.

Imaging examinations

+ADw-html+AD4APA-p+AD4-Upper  gastrointestinal  endoscopy showed a
submucosal tumor-like protruding lesion, occupying nearly the entire lumen from the
mid to lower thoracic esophagus, causing stenosis (Figure 1). Contrast-enhanced
computed tomography (CT) showed esophageal tumor invasion into the left atrium,
multiple liver and lung metastases, and a left pleural effusion (Figure 2). The biopsy
specimen of the esophageal tumor showed spindle cells, positive for the mesenchymal
marker vimentin and negative for epithelial markers including AE1/ AE3, CAM5.2,
p40, and cytokeratin 7, leading to a suspicion of esophageal sarcoma, and the patient
was referred to our hospital for treatment. Cardiac ultrasonography showed a
tumorous lesion on the posterior side of the left atrium, however, no invasion into the
heart or intramyocardial tumor was observed. Chest X-ray and ultrasonography
showed a pleural effusion, and thoracentesis was performed to alleviate symptoms and
make a diagnosis, draining 1000 mL of slightly turbid, bloody pleural fluid. However,
chest X-ray the next day showed re-accumulation of pleural fluid to the same degree as

before drainage. Upper gastrointestinal endoscopy allowed passage of a slim scope, and




biopsy of the primary lesion was performed. Histopathologically, atypical spindle cells
and polymorphic cells, however, no epithelial components, were observed and
immunohistological staining was negative for AE1/ AE3, CAM5.2, cytokeratin 5/ 6,
and p63, similar to the previous pathological report+ADs- thus, an epithelial malignant
tumor could not be confirmed. The PD-L1 Combined Positive Score (CPS) was +ACY-
getADs-10. Pleural fluid cytology showed malignant cells, and cell block
immunostaining showed similar findings to those of the primary lesion. Cancer stem
cell markers including ZEB1 and TWIST were positive in both the primary and
metastatic cardiac lesions (Figure 3).+ACY-nbsp+ADsAPA-/p+AD4APA-/html+AD4-

FINAL DIAGNOSIS

Histopathologically, advanced esophageal squamous cell carcinoma or non-small round

cell sarcoma was considered.

TREATMENT

Disease progression was aggressive; thus, systemic chemotherapy for advanced
esophageal squamous cell carcinoma or non-small round cell sarcoma was considered,
however, it was deemed infeasible due to the patient’s poor general condition (ECOG
PS 3). Expecting efficacy of nivolumab monotherapy given the high CPS, administration

of nivolumab was started in January 2023.

OUTCOME AND FOLLOW-UP

+ADw-html+AD4APA-p+AD4-However, on the day of administration of nivolumab,
the patient lost consciousness, developed lower jaw breathing, and then developed
respiratory and cardiac arrest resulting in death. Pathological autopsy examination was
performed with the prior written, informed consent from the patient and family to
investigate the cause of death. In the pathological autopsy examination, A whitish,
protruding lesion was observed from the mid to lower esophagus, mainly on the lateral

to posterior walls, bulging into the lumen with severe stenosis of the esophageal lumen.




Histologically, atypical epithelioid cells were densely proliferating with poor cohesion
admixed with spindle cells and pleomorphic cells. Numerous mitotic figures were
observed. The presence of an area considered to be carcinoma in situ at the border
between tumor and non-tumor areas in the anterior and lateral esophageal walls, and
partial positivity of the atypical cells for AE1/ AE3 and cytokeratin 5/6 on
immunohistochemistry, along with negative +ACY-alpha+ADs--smooth muscle actin,
desmin, c-kit, and no other distinct differentiation, led to a diagnosis of spindle cell
squamous cell carcinoma arising from esophageal squamous cell carcinoma. The
mediastinal lymph nodes were fused into a single mass by tumor metastases, with
indistinct original nodal structures. Widespread tumor metastasis was observed in both
lungs and the liver, accompanied by marked vascular invasion. In addition to a 15x12
mm+ADw-sup+AD4-2+ADw-/sup+AD4- nodular lesion in the left ventricular lateral
wall, microscopic metastases were also observed in the left ventricular lateral and
posterior walls and interventricular septum. Histologically, pleomorphic to spindle-
shaped atypical cells with hyperchromatic nuclei, distinct nucleoli, and eosinophilic
cytoplasm showed poorly cohesive proliferation, often admixed with polymorphic cells.
There was no major histological difference between the primary and metastatic lesions.
Numerous disseminated nodules were also observed in the left pleural cavity, with
accumulation of a bloody pleural effusion. Death was ascribed to multi-organ tumor
metastases, with respiratory failure due to pleural effusion also potentially contributing
as a cause of death (Figure 4). The CARE Checklist has been completed by the authors
for this case report, attached as supplementary material. +ADw-/p+AD4APA-
/html+AD4-

DISCUSSION

Cardiac metastasis occurs more often than primary cardiac tumors. In an autopsy study
of 18,751 cases, malignant tumors were identified in 7,289 cases, of which 622 (9.1%)
had cardiac metastases [2l. The most common metastases to the pericardium are from

mesothelioma, lung cancer, uterine cancer, gastric cancer, and prostate cancer.




Metastases to the epicardium are most common from melanoma, squamous cell
carcinoma, and adenocarcinoma of the lung. Myocardial metastases occur most often
from melanoma and hematological malignancies, whereas endocardial metastases are
most common from melanoma, renal cell carcinoma, and hepatocellular carcinoma. In a
study of 111 autopsies of esophageal cancer patients, epicardial metastases were found
in 13%, and no myocardial metastases or endocardial metastases were identified "],
Besides direct invasion, the mechanisms of cardiac metastasis are thought to include
lymphatic spread, hematogenous spread, and their combination. Pericardial metastases,
excluding direct invasion from intrathoracic or mediastinal tumors, are considered to
arise from retrograde lymphatic spread from the trachea and mediastinal lymph nodes.
Myocardial metastases and epicardial metastases may result from lymphatic spread and
seeding from pericardial metastases. Hematogenous spread via the coronary arteries
also contributes to myocardial metastases. In the present case, direct invasion and
pericardial metastases were absent, and myocardial metastasis due to hematogenous
spread was presumed.
SCC often shows positivity for vimentin and p53 on immunohistochemistry, whereas
the epithelial component is frequently positive for pan cytokeratin (AE1/ AE3). Xin ef al
reported that, in 23.2% of cases of primary esophageal SCC, both the spindle cells and
the epithelial cells were positive for AE1/ AE3, and in 8.5% of cases, both components
were also positive for vimentin Bl In the present case, AE1/ AE3 expression was
limited to only a small portion, with loss of epithelial characteristics in the majority,
suggesting difficulty in making a definitive diagnosis on biopsy. ZEB1 and TWIST
positivity in primary esophageal SCC has been reported, implicating the epithelial-
mesenchymal transition (EMT) in its pathogenesis. Both the primary and metastatic
cardiac tumors in the present case were positive for ZEB1 and TWIST Pl To the best of
our knowledge, this is the first analysis of these molecules in the rare occurrence of
cardiac metastasis from primary esophageal SCC.
A previous report showed that primary esophageal SCC had a better prognosis than

squamous cell carcinoma 1%, SCC often forms intraluminal protruding lesions, leading




to early symptoms of dysphagia, which may account for its detection at an early stage.
It is usually diagnosed as early cancer, with a lower frequency of lymph node
metastasis. [yomasa et al compared 20 cases of carcinosarcoma to 773 cases of squamous
cell carcinoma, reporting 3-year survival rates of 62.8% vs 28.1%, however, similar 5-
year survival rates of 26.7% vs 22.4%, respectively [11l. Most cases are diagnosed and
surgically resected before developing distant metastases, and surgery remains the only
curative treatment of SCC. Other therapies including radiation and chemotherapy have
been reported, however, the roles of radiation therapy and chemotherapy are unclear
because of insufficient evidence. Schizas et al reported that perioperative chemotherapy
did not improve survival. Iwaya et al described failure to control tumor progression
with radiation therapy. In contrast, Sanada et al reported tumor shrinkage with
chemoradiation. Yamauchi et al observed tumor reduction with chemoradiotherapy
followed by rapid regrowth, speculating that the squamous component responded to
the therapy, however, the sarcomatous component did not 12151 In the present case,
biopsy pathology and the cell block of pleural fluid showed no epithelial component,
suggesting sarcoma, and carcinosarcoma could not be ruled out. Standard therapy for
sarcoma with doxorubicin alone or doxorubicin + ifosfamide could not be administered
due to the patient’s poor general condition. A high CPS has been associated with
response to immune checkpoint inhibitors (ICIs) in several cancers 118, and the CPS
was greater than 10 in the present case, and a response to ICI therapy was expected.
However, the disease progressed rapidly, and the patient died before a response to ICI
therapy could be obtained. Although death on the day of ICI administration raises the
possibility of a drug-related event, the patient’s vital signs were normal at the time of
administration, without signs of allergy or anaphylaxis. Autopsy findings of rapid
tumor progression and widespread dissemination support cancer death as the cause.
Cardiac metastases are often asymptomatic and found incidentally on postmortem
examination. FDG-PET/ CT has also shown asymptomatic myocardial metastases prior
to death [9. When symptomatic, widespread metastases to other sites are usually

present, and death more commonly results from metastases elsewhere rather than the




cardiac metastasis. However, pericardial metastases can cause cardiac tamponade
requiring emergency drainage [0l Myocardial metastases may cause symptoms
mimicking myocardial infarction [21l. Endocardial metastasis causing an intracavitary
cardiac mass from esophageal cancer has been resected to prevent sudden death and
potentially prolong survival [22 2] In the present case, the patient died before response
assessment, and myocardial metastasis was found at autopsy, however, it did not

appear to cause symptoms or affect prognosis.

CONCLUSION

Myocardial metastasis from esophageal cancer is rare, and among esophageal cancers,
SCC is uncommon, so its metastatic patterns are unclear with no prior reports of
myocardial metastasis. This report presents the first case of myocardial metastasis from
ZEBI1- and TWIST-positive esophageal SCC and characterizes its immunohistochemical

profile.
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