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Abstract

Malignant cardiac tumors are quite rare, but portend a poor prognosis [1,2]. Early identification and classification are
essential given their aggressive nature, particularly when metastases are present [3,4]. Clinical presentations are
varied, and detection relies primarily on echocardiography. Thus, cardiac tumors may go undiagnosed in areas where
echocardiography is not routinely available [1,5]. In this case, point of care ultrasound (POCUS) rapidly detected a
cardiac mass and liver lesions, prompting referral to a central hospital in Malawi for further evaluation. This case
highlighted the potential role of POCUS as a readily available tool in a resource-limited setting, serving as a triage

point for more definitive diagnosis and management [6-8].

Case Presentation

A 37-year-old man presented to a rural district hospital in

Malawi for evaluation of a six-month history of
progressively worsening abdominal distention, lower
extremity swelling, dyspnea on exertion, and

unintentional weight loss. He reported a history of alcohol
use disorder for ten years but stopped drinking one year
prior to presentation. He had no history of chronic
disease, tobacco use, surgeries, or family history of
malignancy.

On presentation, the patient was tachycardic, but
hemodynamically stable and without acute distress. He
appeared cachectic with muscle wasting. He had
significant abdominal distention with hepatomegaly
extending into the right lower quadrant with tenderness to
palpation without guarding, rebound, or rigidity. There
was no evidence of splenomegaly on examination. The
heart examination revealed a laterally displaced point of
maximal impulse and a diastolic murmur at the left lower
sternal border. He also had jugular venous distention
(JVD) and lower extremity pitting edema. The lung
examination was unremarkable. He had no cervical,
inguinal, or axillary lymphadenopathy, or skin or
mucocutaneous lesions. Laboratory results showed an

unremarkable complete blood count, a negative human
immunodeficiency virus test, and negative hepatitis B and
C tests. The treating physicians were left without a clear
diagnosis due to resource limitations. These included lack
of access to kidney and liver function testing due to
frequent reagent shortages, serum alpha-fetoprotein
testing, and computed tomography (CT) scan of the
chest, abdomen, and pelvis at the district hospital. In
particular, CT imaging would have helped in the
assessment of metastatic disease and/or the presence of
a tumor thrombus.

Point of care ultrasound (POCUS) was then pursued. The
apical view (Figure 1) and parasternal short-axis view
(Figure 2) at the level of the cardiac base showed a 4x2
centimeter right atrial mass originating from the interatrial
septum, resulting in tricuspid valve obstruction during
atrial systole. Qualitative assessment of the left
ventricular function was normal. Although the tricuspid
annular plane systolic excursion was not measured, the
right ventricular size was less than two-thirds the size of
the left ventricle (Figure 1) and there was no evidence of
interventricular septal bowing [9] to suggest right
ventricular dysfunction. The apical view (Figure 3)
showed evidence of a trivial pericardial effusion only seen
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Figure 1. Apical four-chamber view during diastole
showing a 4x2 cm right atrial mass (arrow) originating
from the interatrial septum with almost complete ob-
struction of tricuspid valve during atrial systole.

in systole [10]. Additional assessment of the pericardial
effusion with a subcostal cardiac view could not be
obtained due to significant hepatomegaly. Abdominal
POCUS, as shown in Figure 4, demonstrated multiple
hyperechoic hepatic masses of varying sizes without
ascites. Given the right atrial mass and liver masses, the
patient was referred to the central hospital for further
diagnostic evaluation and consideration of treatment for
presumed metastatic cancer.

Discussion

This case emphasized the role of POCUS in early
detection and triage in a resource-limited setting [6-8].
While cardiac tumors are rare, they have a high morbidity
and mortality, and early identification is essential given
their extremely poor prognosis when metastatic disease
is present [1-4]. Clinical symptoms vary, and even benign
tumors may cause valve obstruction, compression of
cardiac chambers, arrhythmias, and embolization [1]
depending on the size, location, and degree of invasion

(3].

In this case, history, physical examination, and limited

Figure 2. Parasternal short-axis view at the level of
the cardiac base showing the right atrial mass
(arrow).

initial laboratory workup failed to identify the cause of the
patient’'s symptoms. The symptoms of volume overload
prompted a stepwise POCUS evaluation to investigate
common causes, which in turn identified cardiac and liver
masses. The most likely etiology of JVD and lower
extremity edema was secondary to the tricuspid valvular
obstruction due to the right atrial mass, particularly given
the normal qualitative assessment of the left ventricular
function and low suspicion for right ventricular
dysfunction.  Transthoracic and transesophageal
echocardiography are typically the initial diagnostic tests
for cardiac tumors given the lower sensitivity of POCUS.
However, this case demonstrated that POCUS can be a
useful diagnostic tool beyond the basic indications (e.g.
left ventricular systolic dysfunction and pericardial
effusion) and can help make a less common diagnosis
when using a symptom-directed POCUS exam [11].

Once a cardiac mass is identified, the diagnostic
approach involves differentiating cardiac tumors from
thrombi or vegetations through echocardiography [1].
Common intracardiac tumors include myxomas, papillary
fibroelastomas, and angiosarcomas [1]. A myxoma is
most frequently detected in the left atrium, while a
papillary fibroelastoma is most seen on cardiac valves
[1. An angiosarcoma, the most frequent primary
malignant tumor, usually originates from the right atrial



Figure 3. Arrow showing ftrivial pericardial effusion
only seen in systole.

walls including the interatrial septum [1]. In our case, the
right atrial mass appeared to originate from the interatrial
septum. However, we were unable to obtain additional
views to assess if the cardiac mass was extending from
the inferior vena cava into the right atrium, which can be
seen with a thrombus or a tumor thrombus [1].
Nevertheless, identification of liver masses made
metastatic cardiac angiosarcoma the most likely
diagnosis [3,4,12,13]. Additional differential diagnoses for
an atrial mass and liver lesions include a hepatic mass
with a tumor thrombus in the right atrium, [14] direct
extension of hepatocellular carcinoma into the right
atrium, [15] hepatocellular carcinoma with metastasis to
the heart, [16,17] and synchronous hepatocellular
carcinoma and cardiac myxoma [18]. Cases of
hepatocellular carcinoma would be epidemiologically
relevant in Malawi given the high prevalence of hepatitis
B [19]. However, hepatocellular carcinoma was less likely
for this patient given the negative hepatitis B and C
testing.

Furthermore, we acknowledge that POCUS should not
be utilized to rule out cardiac tumors. Adequate
assessment of cardiac tumors is dependent on machine
quality and provider skills. In this case, POCUS provided
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Figure 4. Right upper quadrant view showing multiple
hyperechoic liver masses (arrows).

useful information that aided in early detection, triage,
and subsequent transfer to the nearest central hospital
for further diagnostic evaluation and management.

Conclusion

This case demonstrated the abilty of POCUS to
diagnose intracardiac tumors and associated findings to
formulate an appropriate management plan in a resource
-limited setting [6-8]. In general, POCUS is less sensitive
for tumor identification in both the heart and liver and
may lack the ability to differentiate the type of
intracardiac tumor due to device and operator limitations.
Although POCUS may not be able to rule out intracardiac
pathology, POCUS can speed detection of some
intracardiac tumors and can facilitate timely referral for
more definitive diagnosis and management.

Patient Consent
The patient gave informed consent for this case file.
Conflicts of Interest

Authors declare that they have no conflict of interest. No
financial or material support was provided to the authors.

References



21| POCUS J | NOV 2024 vol. 09 iss. 02

1. Pino, P. G., Moreo, A., & Lestuzzi, C. (2022). Differential diagnosis of
cardiac tumors: General consideration and echocardiographic
approach. Journal of Clinical Ultrasound: JCU, 50(8), 1177-1193.
https://doi.org/10.1002/jcu.23309.

2. Sultan, I, Bianco, V., Habertheuer, A., Kilic, A., Gleason, T. G.,
Aranda-Michel, E., Harinstein, M. E., Martinez-Meehan, D.,
Arnaoutakis, G., & Okusanya, O. (2020). Long-Term Outcomes of
Primary Cardiac Malignancies: Multi-Institutional Results From the
National Cancer Database. Journal of the American College of
Cardiology, 75(18), 2338-2347. https://doi.org/10.1016/
j-jacc.2020.03.041.

3. Killian, M., Barry, T., Larsen, C., & Alsidawi, S. (2023). Case series:
cardiac sarcoma. European heart journal. Case reports, 7(12), ytad546.
https://doi.org/10.1093/ehjcr/ytad546.

4. Grebenc ML, Rosado de Christenson ML, Burke AP, Green CE,
Galvin JR. Primary cardiac and pericardial neoplasms: radiologic-
pathologic correlation. Radiographics. 2000;20(4):1073-1112.
doi:10.1148/radiographics.20.4.g00j1081073.

5. Sultan, 1., Aranda-Michel, E., Habertheuer, A., Kilic, A., Arnaoutakis,
G., Bianco, V., & Okusanya, O. (2020). Long-Term Outcomes of
Primary Cardiac Lymphoma. Circulation, 142(22), 2194—2195. https://
doi.org/10.1161/CIRCULATIONAHA.120.047215.

6. Fleshner, M., Fox, S., Robertson, T., Fujita, A. W., Bhamidipati, D., &
Bui, T. (2022). Impact of Point-of-Care Ultrasound in Medical Decision
Making: Informing the Development of an Internal Medicine Global
Health POCUS Curriculum. POCUS Journal, 7(1), 144-153. https://
doi.org/10.24908/pocus.v7i1.15620.

7. Sippel, S., Muruganandan, K., Levine, A., & Shah, S. (2011). Review
article: Use of ultrasound in the developing world. International Journal
of Emergency Medicine, 4, 72. https://doi.org/10.1186/1865-1380-4-72.

8. Shah, S., Bellows, B. A., Adedipe, A. A., Totten, J. E., Backlund, B.
H., & Sajed, D. (2015). Perceived barriers in the use of ultrasound in
developing countries. Critical Ultrasound Journal, 7(1), 28. https://
doi.org/10.1186/s13089-015-0028-2.

9. Fair, J.F., Arntfield, R., Chapter 16 - Right Ventricular Function, Point
-of-Care Ultrasound (Second Edition), edited by Soni, NJ., Arntfield, R.,
Kory, P. (2020). Pages 134-144.e7, ISBN 978-0-323-54470-2, http://
dx.doi.org/10.1016/B978-0-323-54470-2.00016-1. (https://
www.clinicalkey.com/student/content/book/3-s2.0-
B9780323544702000161).

10. Pérez-Casares, A., Cesar, S., Brunet-Garcia, L., & Sanchez-de-
Toledo, J. (2017). Echocardiographic Evaluation of Pericardial Effusion
and Cardiac Tamponade. Frontiers in pediatrics, 5, 79. https://
doi.org/10.3389/fped.2017.00079.

11. Klassen, S. L., Dusingizimana, W., Ngoga, G., Kamali, |.,
Dusabeyezu, S., Ntaganda, E., & Kwan, G. F. (2022). Using Point-of-
Care Ultrasound in Heart Failure Diagnosis and Management in Rural
and Resource-Limited Settings. CASE (Philadelphia, Pa.), 6(6), 259—
262. https://doi.org/10.1016/j.case.2022.04.012.

12. Kumari, N., Bhandari, S., Ishfaq, A., Butt, S. R. R., Ekhator, C.,
Karski, A., Kadel, B., Altayb Ismail, M. A, Sherpa, T. N., Al Khalifa, A,
Khalifah, B., Nguyen, N., Lazarevic, S., Zaman, M. U., Ullah, A., &
Yadav, V. (2023). Primary Cardiac Angiosarcoma: A

Review. Cureus, 15(7), e41947. https://doi.org/10.7759/cureus.41947.

13. Hosokawa, Y., Kodani, E., Kusama, Y., Kamiya, M., Yoshikawa, M.,
Hirasawa, Y., Nakagomi, A., Atarashi, H., Maeda, S., & Mizuno, K.
(2010). Cardiac angiosarcoma diagnosed by transvenous
endomyocardial biopsy with the aid of transesophageal
echocardiography and intra-procedural consultation. International Heart
Journal, 51(5), 367-369. https://doi.org/10.1536/ihj.51.367.

14. Dominguez-Massa, C., Serrano-Martinez, F., Blanco-Herrera, 0.
R., Berbel-Bonillo, A., Hornero-Sos, F., & Montero-Argudo, J. A. (2020).
Treatment of Hepatic Embryonal Undifferentiated Sarcoma With
Cardiothoracic Involvement. World Journal for Pediatric & Congenital
Heart Surgery, 11(4), NP199-NP202. https://
doi:10.1177/2150135118775411.

15. Lazaros, G., Samara, C., Nikolakopoulou, Z., & Tassopoulos, N.
(2003). Growth of hepatocellular carcinoma into the right atrium. A case
of antemortem diagnosis with magnetic resonance imaging of the heart.
Acta Cardiologica, 58(6), 563-565. https://doi.org/10.2143/
AC.58.6.2005323.

16. Seo, J. B, Kim, J. S., Jeong, D. S., Chung, W. Y., Kim, S. H., Kim,
M. A., & Zo, J. H. (2011). A case of left atrial metastasis from
hepatocellular carcinoma: life-saving palliative resection using

cardiopulmonary bypass. Korean Circulation Journal, 41(9), 542-545.
https://doi.org/10.4070/kcj.2011.41.9.542.

17. Murakawa, T., Takamoto, S., Ezure, M., Ono, M., Kawauchi, M., &
Tanaka, O. (2000). Metastatic hepatocellular carcinoma obstructing the
right ventricular outflow tract. The Japanese journal of thoracic and
cardiovascular surgery : official publication of the Japanese Association
for Thoracic Surgery = Nihon Kyobu Geka Gakkai zasshi, 48(8), 516—
519. https://doi.org/10.1007/BF03218189.

18. Gonzalez-Cantu, Y. M., Rodriguez-Padilla, C., Tena-Suck, M. L.,
Garcia de la Fuente, A., Mejia-Bafiuelos, R. M., Diaz Mendoza, R.,
Quintanilla-Garza, S., & Batisda-Acufia, Y. (2015). Synchronous
Fibrolamellar Hepatocellular Carcinoma and Auricular Myxoma. Case
reports in pathology, 2015, 241708. https://
doi.org/10.1155/2015/241708.

19. Stockdale, A. J., Mitambo, C., Everett, D., Geretti, A. M., & Gordon,
M. A. (2018). Epidemiology of hepatitis B, C and D in Malawi:
systematic review. BMC Infectious Diseases, 18(1), 516. https:/
doi.org/10.1186/s12879-018-3428-7





