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Abstract
Background: Cardiac metastases from urothelial carcinoma are rare and often clinically silent. Right ventricular (RV) involvement is exceptionally uncommon and may present with embolic complications.
Case Summary: We report the case of a 68-year-old male with metastatic urothelial carcinoma, admitted with right hemibody weakness. Brain MRI revealed multifocal ischemic infarcts. Echocardiography showed a mobile mass in the right ventricle, attached to the interventricular septum, suggestive of metastasis. CT angiography revealed bilateral massive pulmonary embolism. Despite curative anticoagulation and intensive care, the patient died within 48 hours.
Conclusion: This case illustrates the diagnostic challenge and poor prognosis associated with RV cardiac metastases. In cancer patients presenting with embolic events, intracardiac tumor masses should be considered.
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1. Introduction
Cardiac metastases are an uncommon clinical finding, yet autopsy series suggest they may be present in up to 10–20% of patients with advanced malignancy. Compared to primary cardiac tumors, which are exceedingly rare (incidence 0.001–0.03%), secondary cardiac tumors are 20–40 times more prevalent [1,2]. Most often, cardiac metastases originate from lung, breast, melanoma, lymphoma, or leukemia. Involvement of the right heart chambers, particularly the right ventricle (RV), is extremely rare and typically occurs in the context of direct extension via the inferior vena cava (IVC), most commonly from renal cell carcinoma or hepatocellular carcinoma [3,4].
Cardiac metastases from urothelial carcinoma are exceedingly rare, with only isolated cases described in the literature [5]. When present, these metastases may remain clinically silent or manifest with nonspecific symptoms. In exceptional cases, they may lead to severe complications, including systemic embolic events, arrhythmias, heart failure, or massive pulmonary embolism (PE) [6].
We present a rare and fatal case of metastatic right ventricular mass from urothelial carcinoma, initially revealed by multifocal ischemic strokes and later complicated by a massive bilateral pulmonary embolism.

2. Case Presentation
Patient: A 68-year-old male with a known history of metastatic urothelial carcinoma (lung, liver, and bone metastases), diagnosed 6 months earlier and currently under systemic chemotherapy.
Clinical Presentation
The patient was admitted to the emergency department following the sudden onset of right-sided hemibody numbness and weakness upon awakening. Neurological examination confirmed right-sided hemiparesis, with a National Institutes of Health Stroke Scale (NIHSS) score of 4. No signs of meningeal irritation or seizure activity were noted.
Neurological Imaging
· Brain MRI: Revealed multiple small lacunar and punctate ischemic lesions in bilateral supratentorial and infratentorial territories, consistent with multifocal embolic infarctions >6 hours old.
Initial Workup
· ECG: Atrial fibrillation with a rapid ventricular response at 120 bpm.
· Transthoracic echocardiography (TTE): Showed a mobile, irregular intracardiac mass attached to the interventricular septum within the RV, measuring 18 × 29 mm, suggestive of cardiac metastasis in the setting of advanced malignancy.
· CT pulmonary angiography: Demonstrated bilateral massive pulmonary embolism along with multiple pulmonary metastatic nodules.
· Laboratory: Elevated D-dimer levels, mild troponin elevation, and liver function abnormalities.
Clinical Course
A presumptive diagnosis of cardioembolic stroke secondary to either atrial fibrillation or RV mass was made. Therapeutic anticoagulation was initiated. Despite supportive care and ICU management, the patient developed worsening respiratory failure and succumbed to cardiopulmonary decompensation within 48 hours of admission.

3. Discussion
3.1 Epidemiology of Cardiac Metastases
Cardiac metastases are detected in up to 20% of autopsy cases of patients with disseminated cancer, but rarely diagnosed ante mortem due to subtle or absent symptoms [1,3]. The right heart chambers, especially the RV, are less frequently involved compared to the pericardium or myocardium [4].
RV involvement generally occurs through:
· Hematogenous spread
· Direct extension via the IVC
· Lymphatic invasion
· Intracavitary tumor thrombus (rare)
Urothelial carcinoma, known for venous invasion and dissemination, can rarely seed the right heart, either via tumor thrombi or hematogenous metastases [5,9].
3.2 Right Ventricular Masses: A Rarity
Intracavitary masses of the right ventricle are rare and can be classified as:
· Thrombi (most common)
· Primary cardiac tumors (e.g., myxoma, sarcoma)
· Metastases (very rare in RV)
Only a few cases of urothelial carcinoma metastasizing to the RV have been reported in the literature [5,6,9,10]. When present, these tumors may embolize to the lungs, obstruct RV outflow, or precipitate arrhythmias.
3.3 Cardioembolic Stroke in Cancer Patients
The patient’s bilateral, multifocal ischemic lesions suggest embolic stroke rather than small-vessel disease. The differential included:
· Non-valvular atrial fibrillation
· Paradoxical embolism (excluded in absence of PFO)
· Embolization from intracardiac tumor mass
Although AF was present, the unusual pattern and concurrent RV mass raised the likelihood of tumor-related embolization [17].
3.4 Tumor-Associated Pulmonary Embolism
Pulmonary embolism in cancer patients may result from:
· Thrombotic PE (common)
· Tumor embolism (rare)
In this case, the patient had a bilateral massive PE, which may have been due to tumor fragments dislodging from the RV mass into the pulmonary arteries [6,24]. This phenomenon is rare but described in cases involving right-sided cardiac metastases.
3.5 Diagnostic Tools
· Echocardiography (TTE or TEE): First-line tool to identify intracardiac masses
· Cardiac MRI: Helps differentiate tumor vs thrombus
· PET-CT: Useful for metabolic characterization
· Biopsy: Rarely feasible due to location and patient instability
3.6 Management and Prognosis
No established guidelines exist for treating intracardiac metastases. Options are limited and depend on tumor burden, symptoms, and overall prognosis:
· Systemic anticoagulation: For embolic risk
· Surgical resection: Rarely feasible due to advanced disease
· Palliative care: Often the mainstay in disseminated disease
Prognosis remains poor, particularly in cases of cardiopulmonary compromise.

4. Conclusion
This case highlights an exceptionally rare presentation of urothelial carcinoma metastasis to the right ventricle, revealed by multifocal cerebral ischemia and rapidly evolving pulmonary embolism. Right heart masses are a rare but critical diagnostic consideration, especially in cancer patients presenting with unexplained embolic events. Multimodal imaging and a high index of suspicion are crucial for timely diagnosis, though prognosis remains guarded.

5. References
1. Reynen K. Cardiac metastases. Int J Cardiol. 2004;93(1):1–6.
2. Bussani R, et al. Cardiac metastases. J Clin Pathol. 2007;60(1):27–34.
3. Abraham KP, et al. Metastatic tumors of the heart. Hum Pathol. 1990;21(8):769–776.
4. Lam KY, Dickens P. Tumors of the heart: a 20-year experience. Cardiovasc Pathol. 1993;2(6):327–330.
5. Kuroda T, et al. Cardiac metastasis from urothelial carcinoma: a case report. J Cardiol Cases. 2012;6(3):e105–e108.
6. Roberts WC. Primary and secondary neoplasms of the heart. Am J Cardiol. 1997;80(5):671–682.
7. Silvestri F, et al. Metastases of the heart and pericardium. G Ital Cardiol. 1990;20(2):71–74.
8. Goldberg AD, et al. Tumors metastatic to the heart. Cardiol Rev. 2013;21(3):127–134.
9. Jain D, et al. Cardiac involvement by metastatic urothelial carcinoma. J Urol. 2015;193(4):e913.
10. Krishnan U, et al. Metastasis of transitional cell carcinoma to the heart. Indian Heart J. 2013;65(6):697–699.
11. Hanfling SM. Metastatic cancer to the heart. Circulation. 1960;22:474–483.
12. Lenihan DJ, et al. Cardio-oncology and thromboembolism. JACC CardioOncol. 2019;1(1):1–3.
13. Schiller NB. Imaging of cardiac tumors. Curr Cardiol Rep. 2001;3(2):121–129.
14. Kim EY, et al. Cardiac MRI findings of metastatic tumors. AJR. 2009;193(2):W116–W120.
15. Weinsaft JW, et al. Cardiac tumors by echocardiography. J Am Soc Echocardiogr. 2014;27(1):14–28.
16. D’Cruz IA. Tumors of the heart. Curr Probl Cardiol. 1999;24(4):169–200.
17. Barbut D, et al. Brain embolism and cardiac tumors. Neurology. 1997;48(3):665–671.
18. Chiles C, et al. Tumors of the heart. Radiographics. 2001;21(4):983–996.
19. Ogunyankin KO, et al. Echocardiographic diagnosis of cardiac masses. Can J Cardiol. 1995;11(3):207–212.
20. Basso C, et al. Pathology of cardiac tumors. Cardiovasc Pathol. 1997;6(5):211–221.
21. Shipley RT, et al. Metastatic cardiac tumors. Radiology. 1982;142(3):705–709.
22. Dalen JE. Tumor embolism. Am J Med. 1975;58(3):404–409.
23. Mangner N, et al. Cardiac masses in cancer patients. Oncol Lett. 2017;13(3):1097–1102.
24. Grebenc ML, et al. Cardiac masses: CT and MRI features. Radiographics. 2000;20(5):1303–1326.
25. Horowitz JD, et al. Cardiac metastases presenting as stroke. Stroke. 2000;31(12):2982–2985.





