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Cardiac masses are uncommon and encompass a
broad differential diagnosis, including thrombi,
primary cardiac tumors, and metastatic maligna-

ncies. Primary cardiac tumors are rare, occurring in approxim-
ately 1 in 10,000 individuals. Among those, atrial myxomas ac-
count for around 50% of the cases. In contrast, secondary cardi-
ac tumors and intracardiac thrombi are encountered more fr-
equently, particularly in patients with underlying maligna-
ncy.[1] Of all the cardiac chambers, a mass in the right atrium
(RA) presents a unique diagnostic challenge because anato-
mical variants, thrombi, and tumors may share overlapping
imaging features. However, RA masses may lead to severe co-
mplications such as venous obstruction, arrhythmia, cardio-
myopathy, and heart failure.[2] In this case report, we present a
patient with an atypical RA mass that was ultimately confir-
med as metastatic malignancy of unknown primary origin, ac-
companied by secondary Budd-Chiari syndrome (BCS) and an
anomalous origin of the right coronary artery.

A 61-year-old female patient was admitted with chest ti-
ghtness and chest pain for six months, with worsening sym-
ptoms over the past ten days. The patient reported no prior hi-
story of chronic illness. Upon admission, the patient’s vital si-
gns were within the normal range and no abnormalities were
detected during physical examination. Laboratory tests re-
vealed mildly elevated liver enzymes, slightly elevated D-di-
mer levels, thrombocytopenia, positive platelet antibody IgG,
and weakly positive platelet antibody IgM. In addition, a sl-
ightly elevated tumor marker carbohydrate antigen 125 was
shown in the laboratory assessment, while other tumor ma-
rkers were within the normal range. Evaluation with electro-
cardiography demonstrated sinus rhythm with no abnormal

ST-segment changes. Subsequent assessment with transth-
oracic echocardiography (TTE) revealed a large heteroge-
neous mass occupying the RA measuring approximately 55
mm × 41 mm (Figure 1A). Contrast-enhanced echocardiogr-
aphy demonstrated rich vascularity within the mass, along wi-
th a focal non-enhancing area in its superior portion, suggesti-
ve of intratumoral necrosis (Figure 1B). These findings stron-
gly supported a tumor rather than thrombus. Furthermore, the
mass involved the orifice and hepatic segment of the inferior
vena cava (IVC) (Figure 1C), accompanied by distal IVC dilat-
ation, reduced venous flow, and decreased collapsibility (Fi-
gure 1D & 1E), findings consistent with hepatic venous outfl-
ow obstruction and secondary BCS.

Given the elevated D-dimer level and the presence of chest
pain, coronary and pulmonary computed tomography an-
giography (CTA) was performed, which excluded pulmon-
ary embolism and significant coronary stenosis. However,
CTA also demonstrated the RA mass with extension into the
hepatic segment of the IVC (Figure 2A–2E). Incidentally, an
anomalous origin of the right coronary artery was identified,
arising from the aortic root rather than the right coronary si-
nus (Figure 2F). In the absence of coronary stenosis, this anat-
omical variant was not considered to have adverse clinical im-
pact. To further characterize the intracardiac mass, cardiac ma-
gnetic resonance (CMR) imaging was performed, which de-
monstrated a lobulated mass occupying the RA chamber (Fi-
gure 3A). T2-weighted fat-suppressed sequences revealed het-
erogeneous hyperintensity with internal septations and exte-
nsion into the IVC (Figure 3B). Late gadolinium enhanced im-
aging showed mild enhancement of the mass and internal se-
ptations, with persistent IVC involvement (Figure 3C & 3D).
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Based on multimodality imaging findings, including abund-
ant vascularity, internal septations, infiltrative features, and
extension into the IVC, thrombus was considered unlikely.
Furthermore, the imaging characteristics were atypical for co-
mmon primary cardiac tumors, raising suspicion for a cardi-
ac metastatic malignancy. However, the primary site of mal-
ignancy remained unclear. Comprehensive systemic evalu-
ation, including head, chest, abdominal, pelvic imaging, and
gynecological ultrasonography, failed to identify a definite pr-
imary malignancy, although splenomegaly, ascites, and peri-
hepatic and pelvic effusions were observed.

Following multidisciplinary discussion, comprehensive di-
agnostic evaluation of the intracardiac mass, and preoperati-
ve assessment of thrombocytopenia, the patient underwent
surgery three weeks after admission. Intraoperatively, the
mass originated from the IVC orifice and obstructed both the
IVC and hepatic venous inflow. Histopathological examina-
tion revealed a malignant tumor with trabecular and nested
architecture and marked atypia. Immunohistochemistry de-
monstrated positive staining for Hepatocyte, Glypican-3, CK,
and CK8/CK18, supporting a metastatic tumor of possible
hepatic origin. Subsequent triple-phase contrast-enhanced li-
ver computed tomography (CT) revealed gallstones, cholec-
ystitis, splenomegaly, and mild peritoneal effusion; however,
no abnormal enhancement within the liver parenchyma or de-

finite hepatic mass was identified. Further examination with
18F-fluorodeoxyglucose positron emission tomography ima-
ging was recommended but declined due to financial concer-
ns. The postoperative course remained uneventful. Before dis-
charge, TTE showed a normal RA diameter, unobstructed ve-
nous inflow, slightly decreased right ventricular wall motion,
and preserved left ventricular ejection fraction (57%). How-
ever, the corresponding TTE images were unavailable for in-
clusion in this report. Despite initial clinical stabilization, the
patient died of multi-organ failure seven months after surgery.

Multimodality imaging played a critical role in the diagno-
sis and characterization of the RA mass in this patient. TTE se-
rved as the initial imaging modality, identifying the intracar-
diac mass and its hemodynamic consequences. Contrast-en-
hanced echocardiography demonstrated abundant vascular-
ity with focal non-enhancement suggestive of intratumoral ne-
crosis, favoring a neoplastic lesion over thrombus. CMR and
CTA further characterized the mass by demonstrating intern-
al septations, infiltrative features, and extension into the IVC,
findings more suggestive of a malignant tumor. Although
primary cardiac tumors were included in the differential dia-
gnosis, the imaging characteristics were not typical of comm-
on primary RA tumors. Specifically, the absence of a well-cir-
cumscribed, pedunculated intracavitary morphology made
atrial myxoma less likely, whereas the lack of predominant RA

 

Figure 1    Transthoracic echocardiographic findings. (A): A heterogeneous echogenic mass measuring 55 mm × 41 mm was detected in the RA;
(B): myocardial contrast echocardiography revealed rich vascularity within the mass; (C): the mass involved the IVC orifice and the hepatic segme-
nt of the IVC; and (D & E): the distal IVC was dilated with reduced blood flow velocity, a flattened Doppler spectral waveform, and decreased coll-
apsibility, findings consistent with BCS. BCS: Budd-Chiari syndrome; IVC: inferior vena cava; LA: left atrium; LV: left ventricle; RA: right atrium;
RV: right ventricle.
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free-wall invasion or pericardial involvement argued against
angiosarcoma. Importantly, multimodality imaging also iden-
tified secondary BCS, which developed due to tumor invasion
of the suprahepatic IVC and hepatic venous outflow tract. Pre-
vious studies have emphasized the value of integrating echo-
cardiography, CMR, CT, and selected positron emission tom-
ography imaging for differentiating cardiac tumors from thr-
ombi and assessing local invasiveness.[3–5]

A major diagnostic challenge in this case was determining
the primary origin of the malignancy. Cardiac metastases are
more common than primary cardiac tumors and most fre-
quently originate from lung, breast, renal malignancies, me-
lanoma, or mesothelioma.[6] However, extensive systemic ev-
aluation failed to identify a definite extracardiac primary le-
sion. Histopathological and immunohistochemical findings
suggested a possible hepatic origin, supported by positive He-
patocyte and Glypican-3 staining, markers commonly associ-
ated with hepatocellular differentiation and hepatocellul-
ar carcinoma.[7] Nevertheless, triple-phase contrast-enhanced
liver CT failed to demonstrate a hepatic mass. Although oc-

cult hepatocellular carcinoma could not be excluded, this case
highlights an important diagnostic limitation: even advanced
imaging modalities may fail to detect clinically silent or radi-
ologically occult primary tumors. Additional evaluation with
positron emission tomography, which may improve detecti-
on of occult malignancies, was declined for financial reasons.[8,9]

Additionally, despite surgical excision of the mass and initial
postoperative stabilization, the patient’s prognosis remained
poor, and she died seven months after surgery. This unfavor-
able outcome likely reflects the aggressive biology of an occu-
lt malignancy, with possible systemic disease burden that was
not detectable by conventional imaging at the time of diagno-
sis. Therefore, this case emphasizes that surgical intervention
may relieve mechanical obstruction and improve short-term
hemodynamic status; however, it may not overcome the adve-
rse prognosis associated with occult metastatic malignancy.[10]

Another notable feature was thrombocytopenia, which was
likely multifactorial. Splenomegaly secondary to hepatic ven-
ous outflow obstruction may have contributed through hy-
persplenism and increased splenic sequestration of platele-

 

Figure 2    Coronary computed tomography angiography findings. (A & B): Coronal and four-chamber views demonstrated a low-density mass
in the RA; (C & D): the mass involved the IVC orifice and extended into the hepatic segment of the IVC; (E): three-dimensional reconstruction of the
RA mass; and (F): the right coronary artery showed an anomalous origin from the aortic root. IVC: inferior vena cava; LA: left atrium; LM: left ma-
in artery; LV: left ventricle; RA: right atrium; RV: right ventricle.
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ts.[11] Meanwhile, the presence of positive platelet-associated
IgG and weakly positive IgM raised the possibility of an im-
mune-mediated mechanism, although this could not be def-
initively established.[12] Malignancy-associated immune dysre-
gulation may also have contributed, as it has previously been
implicated in secondary thrombocytopenia and other paran-
eoplastic hematologic abnormalities.[13]

Overall, this case highlights the diagnostic value of mul-
timodality imaging in differentiating RA masses from throm-
bi and recognizing secondary BCS. It further underscores the
complementary role of histopathological evaluation when im-
aging findings remain inconclusive. Finally, this case emph-
asizes the limitations of even advanced imaging modalities in
identifying rare infiltrative or occult malignancies, particular-
ly when clinical and pathological findings strongly suggest an
underlying diagnosis despite the absence of radiological con-
firmation.
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