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Abstract 
Background: The differential diagnosis for intracavitary cardiac masses is li-
mited, typically including vegetations, tumors, or thrombi. Cardiac thrombi 
can often mimic cardiac tumors on imaging, creating a diagnostic challenge. 
Primary cardiac tumors are rare and usually benign, whereas most cardiac 
tumors result from metastases, commonly originating from malignancies in 
the breast, lung, or melanoma. Aim: This report highlights the importance of 
distinguishing various cardiac masses based on clinical presentations, clinical 
courses, and radiological features. Case Presentation: We describe two cases 
of cardiac masses with unique and diverse clinical features. Each case posed 
significant diagnostic challenges due to their distinct presentations and clini-
cal progressions. Conclusion: These cases underscore the importance of con-
sidering both benign and metastatic origins in the differential diagnosis of 
intracavitary cardiac masses. Accurate differentiation between thrombi and 
tumors is crucial for appropriate management and treatment. 
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1. Introduction 

In comparison to left cardiac thrombus, right cardiac thrombus is relatively un-
common [1]. However, the right atrium is frequently affected by metastatic in-
volvement [2]. Individuals with cardiomyopathies have the highest incidence of 
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cardiac thrombi [3], and there are also rare but significant risk factors for 
thromboembolic events like factor V Leiden mutation, inflammatory bowel dis-
ease (IBD), and certain medications like Infliximab [4]-[6].  

Although the appearance of thrombi in various imaging modalities may re-
semble tumors, specific factors like a history of atrial fibrillation, smoking, myo-
cardial infarction, and other existing hypercoagulable risk factors for throm-
boembolism, along with a reduction in size during follow-up, favor the diagnosis 
of cardiac thrombus over cardiac neoplasm [2]. Echocardiography has been an 
invaluable tool in both diagnosing and facilitating long term follow up in the pa-
tients with cardiac masses. However, in certain cases where it struggles to accu-
rately differentiate between a cardiac tumor and a thrombus, cardiac MRI emerges 
as a reliable alternative for detecting and characterizing cardiac masses.  

The objective of this paper is to discuss and illustrate challenging cases in-
volving intracardiac masses, focusing on the diagnostic complexities between 
cardiac thrombi and tumors, along with their respective management considera-
tions and implications. 

2. Case 1 

A 54-year-old woman presented to emergency department with a progressive 
shortness of breath that had been worsening over the course of one week. It was 
not related to exertion and persisted even at rest, without any associated symp-
toms of cough, fever, orthopnea, paroxysmal nocturnal dyspnea, wheezing, or 
leg swelling. She reported no chest pain; however, she had been experiencing a 
continuous, non-radiating, stabbing pain in her right shoulder for the past year, 
which was attributed to osteoarthritis. The shoulder pain was not alleviated by 
scheduled oral analgesics and physical therapy. Furthermore, she had uninten-
tionally lost approximately 22 pounds, over the course of two months without 
any associated nausea, vomiting or anorexia.  

Medical history was notable for 25-pack-year smoking history, intravenous 
drug use, and coronary artery disease with percutaneous coronary intervention 
and stenting of right coronary artery 5 years ago. Her home medications com-
prised of daily doses of aspirin 81 mg, atorvastatin 80 mg, methadone 100 mg 
daily, Ibuprofen 600 mg three times daily, acetaminophen 1 g three times daily. 
Her family history was significant for the death of her sister at the age of 35 due 
to lung cancer and death of her father at the age of 53 due to myocardial infarc-
tion. 

On presentation, the patient was noted to have sinus tachycardia (110 beats 
per minute) and tachypnea (24 breaths per minute) but was normotensive, with 
a preserved oxygen saturation on room air. Physical examination was unre-
markable except for the noted sinus tachycardia and non-pitting edema of the 
left lower extremity with associated tenderness of left calf muscle. Laboratory 
diagnostics demonstrated anemia with hemoglobin of 6.7 gm/dl (reference 
range: 11.0 - 14.5 gm/dl; MCV 86 fL, reference range: 81 - 100 fL), leukocytosis 
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of 40.2 K/uL (reference range: 4 - 10.8 K/uL) with bandemia (neutrophil: 90%, 
reference range: 43% - 75%; lymphocyte: 3.2%, reference range: 15% - 45%), an 
elevated LDH of 461 units/L (reference range: 84 - 246 units/L), elevated NT 
proBNP of 1470 pg/ml (reference range: 0 - 99 pg/ml), and a D-dimer >20 
mcg/ml FEU (reference range: ≤ 0.54 mcg/ml FEU). EKG showed sinus tachy-
cardia with frequent PVCs with prolonged QTC of 571 ms. Her chest x-ray 
showed a suspicious mass in the upper right lobe of lung that prompted a com-
puted tomography (CT) pulmonary angiogram showing pulmonary embolism in 
right upper lobe branch of the pulmonary artery along with a right pancoast tu-
mor with possible metastasis to left ventricular apex. There was overlying peri-
cardial and epicardial soft tissue, right axillary and juxta-clavicular nodes, and a 
filling defect in right ventricle. Venous duplex of lower extremities also showed 
acute deep vein thrombosis of left peroneal vein. She was started on therapeutic 
enoxaparin for pulmonary embolism and acute left lower extremity deep vein 
thrombosis.  

Her metastatic workup included a positive CA-125, CA 19-9. CT of abdo-
men revealed a necrotic pelvic mass with internal vascularity and associated sub- 
centimeter sclerotic foci in the L4/L5 vertebral bodies. The transthoracic echo-
cardiogram demonstrated a round, echo-dense, mobile lesion in the right ven-
tricular apex and mid cavity; there was no evidence of right ventricular strain. 
Cardiac MRI (Figure 1) confirmed the findings, revealing two separate infiltrat-
ing masses within the left ventricle and multiple masses within right ventricle, 
both of which infiltrated into ventricular myocardium and extended to the peri-
cardium causing global hypokinesis. These masses were concerning for metas-
tatic disease as they were T2 bright and enhanced heterogeneously on late gado-
linium. Cardiovascular surgery was consulted, however in the setting of her 
comorbidities and multiple metastasis, she was deemed a poor surgical candi-
date. 

 

 
Figure 1. Cardiac MRI demonstrates two separate infiltrating masses within the left ven-
tricle and multiple masses within right ventricle, both of which infiltrated into ventricular 
myocardium and extended to the pericardium. 
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Image guided biopsy of right supraclavicular node showed lymphoid tissue 
with focal arterial cells with associated fibroadipose tissue and thrombus materi-
al with no definite malignancy. Repeat biopsy from right chest wall showed 
poorly differentiated carcinoma with associated necrosis which were positive for 
CAM 5.2, CK7, and TTF-1 suggesting a primary lung adenocarcinoma. Unfor-
tunately, prior to commencing chemotherapy, the patient’s condition continued 
to decline with worsening shortness of breath along with pelvic, chest and right 
shoulder pain. She was later transitioned to comfort care and was admitted to a 
hospice requiring multiple breakthrough analgesics.  

3. Case 2 

A 24-year-old woman with medical history of ulcerative colitis and iron defi-
ciency anemia presented to emergency department in context of a brief syncopal 
episode after having one week of worsening lightheadedness and watery diarr-
hea. She denied smoking or alcohol intake. Her home medications included iron 
tablets and recently started infliximab. She was on birth control pills for about 
five years which she discontinued approximately a month ago. Family history 
was significant for Crohn’s disease in father and provoked pulmonary embolism 
in grandmother in her 20s in the setting of oral contraceptives. 

Initial vital signs were notable for tachycardia (120 beats per minute) and hy-
potension (80/50 mm Hg) with a preserved respiratory rate and oxygen satura-
tion on ambient air. The examination was unremarkable except for the noted 
sinus tachycardia. The laboratory diagnostics were unremarkable except for he-
moglobin of 5.1 gm/dl (reference range: 11.0 - 14.5 gm/dl; MCV 83 fL, reference 
range: 81 - 100 fL). The cause of syncopal episode was initially attributed to 
acute anemia and orthostatic hypotension secondary to ongoing diarrhea in 
setting of ulcerative colitis. The patient was placed in a tapering dose of oral ste-
roid therapy. CT of abdomen/pelvis with contrast showed an incidental soft tis-
sue mass within right ventricle. Transthoracic echo demonstrated a mobile 
echogenic right ventricular mass which was further confirmed by transesopha-
geal echocardiogram that showed a large mass suspended in right ventricular 
sub-valvular apparatus with no obvious attachment to right ventricle or tricus-
pid valve. CT pulmonary angiogram showed acute bilateral segmental pulmo-
nary embolism with redemonstration of 3.3 cm hypodense mass within right 
ventricle; lower extremity venous duplex was negative for deep vein thrombosis. 
Given the ambiguity for thrombus versus mass, cardiac MRI was pursued that 
showed a large multilobulated mass within the right ventricle with tissue cha-
racterization most consistent with thrombus (Figure 2) for which heparin drip 
was started. 

Hypercoagulable workup demonstrated a double heterozygos for factor V 
Leiden and prothrombin gene mutation; anticardiolipin antibody and beta- 
2-glycloprotein were negative. She was advised against the use of hormonal me-
dications and Infliximab was switched to Vedolizumab. At her two months fol-
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low up, transesophageal echocardiogram showed a stable size mass attached to 
poster-septal aspect of right ventricle that had not changed in size. Cardiac MRI 
was repeated and demonstrated a slightly more elongated mass that bridged the 
tricuspid valve and the right ventricular trabeculations, similar to the prior 
study; the extension into the trabeculations was much less compared to previous 
study. The mass protruded mildly into right atrium during systole and was 
isointense to myocardium in true FISP images, but there was no evidence of 
perfusion or enhancement with gadolinium suggesting that it was not vascular 
structure. 
 

 
Figure 2. Cardiac MRI demonstrates a large multilo-
bulated mass within the right ventricle with tissue 
characterization most consistent with thrombus. 

 
PET myocardial imaging demonstrated no hyper metabolic lesion in right 

ventricular cavity to correspond with mass described in MRI. However, the size 
of mass did not change significantly despite two months of anticoagulation, 
suggestive of an organized thrombus superimposed upon a primary benign car-
diac tumor. Given the lack of improvement, the patient was recommended for 
surgical intervention, however, she was reluctant. Repeat MRI one year later 
demonstrated a decreased size of the mass.  

4. Discussion 

Cardiac thrombus can be caused by an embolism (type A) or immobile mural 
thrombus (type B) [7]. It is most commonly found in the left cardiac chamber, 
occurring in 30% of cases of acute or healed myocardial infarction [7]-[9]. Right 
cardiac thrombi are much less common,but is potentially fatal [8] [10]. Ap-
proximately 2.6% - 18% of those with right cardiac thrombus also have pulmo-
nary embolism [10]. 

Thrombus development is a complex process involving endothelial damage, 
hemostasis, and hypercoagulability, known as Virchow’s Triad [3] [11]. Indi-
viduals at a higher risk for cardiac thrombi include those with cardiomyopathies 
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(68.5%), acute myocardial infarction (25.6%), Behcet’s Disease, hypercoagulable 
states, systemic lupus erythematosus, Sweet’s syndrome, trauma, Takotsubo car-
diomyopathy, post-procedure (coronary artery bypass grafting, atrial septal re-
pair), those with ventriculoarterial shunts or permanent pacemakers (5.9%) [3] 
[12] [13]. It is estimated that 5% of the population carries Factor V Leiden mu-
tation of the F5 gene and is present in 20% of those experiencing their first 
thrombotic event [10]-[12]. This mutation leads to a decreased activity of acti-
vated protein C resulting in 3 to 8-fold increase in the risk of venous thrombosis 
compared to those without the hereditary risk factor [4] [5]. Furthermore, indi-
viduals with cancer and the Factor V Leiden or prothrombin 20210A mutation 
may have an even higher risk of thrombosis [11]. Thromboembolic events in in-
flammatory bowel disease is caused by a combination of acquired and inherited 
factors resulting in an increased propensity for thrombosis in the local intestinal 
microvasculature as well as in systemic circulation [1] [5] [14]. Risk of throm-
boembolism with Infliximab therapy has been hypothesized to be linked to an 
elevation in Beta-2-glycoprotein I (B2GPI)-IgM levels [15]. In our second case, 
the patient had a medical history of ulcerative colitis and had recently initiated 
Infliximab treatment. Additionally, she was diagnosed with Factor V Leyden and 
a prothrombin gene mutation, which could have potentially contributed to an 
elevated risk of cardiac thrombus formation. 

Identification of cardiac thrombus is challenging, because most of the times 
patients are asymptomatic and the condition is only found incidentally [14]. Yet, 
it is imperative to make a diagnosis, since untreated cardiac thrombus can lead 
to systemic or pulmonary embolism [8]. To confirm the diagnosis of cardiac 
thrombus, the size, shape, location, mobility and attachment of the mass must be 
assessed in combination with the patient’s clinical findings [2]. Atrial enlarge-
ment, low cardiac output state, history of smoking, an EKG suggestive of an old 
anterior wall MI, presence of wall motion abnormality on an echo and atrial fi-
brillation are all suggestive of a thrombus [2]. In contrast, features that favor a 
tumor include the absence of history of coronary artery disease and a normal 
angiogram [2]. In our case 2, the regression of the mass after 1 year confirmed 
the initial echocardiographic impression of thrombus since spontaneous regres-
sion of cardiac tumor is highly unlikely. 

Transthoracic echocardiography (TTE) is the first choice for the diagnosis of 
intracardiac masses, with transesophageal echocardiography (TEE) improving 
the accuracy [2]. However, its inability to visualize all cardiac chambers and re-
duced image quality in certain patients—arrhythmias, adiposity, congenital heart 
disease, suspected cardiac tumors, or right posterior ventricular thrombus, make 
it a less than ideal choice [7]. This is especially true when distinguishing normal 
myocardium from clots, as they both have similar echodensity and make it dif-
ficult to detect thin mural thrombi [7]. In addition, the gross appearance of car-
diac thrombus being similar to a cardiac tumor, due to fibrin deposition, may 
make it difficult to identify it on an echocardiogram [2] [9].  
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Primary cardiac tumors are rare, occurring in 0.02% of autopsy series [2]. 
Myxomas and sarcomas are the most common primary tumors, with myxomas 
being curable by resection and sarcomas having a guarded prognosis regardless 
of treatment [2] [16]. Secondary cardiac involvement, either by direct invasion 
or hematogenous spread accounts about 9%, can lead to wall motion abnormal-
ity, arrhythmias, and heart failure [17] [18]. Metastatic involvement of the heart 
is seen with melanoma, lung cancer, breast cancer, non-Hodgkin lymphoma, 
and renal cell carcinoma [17] [18]. The right atrium is the most commonly af-
fected chamber where 80% of the metastasis occurs [2], but in our first case, the 
metastatic lesion involved both the right and left ventricles with extension to the 
pericardium.  

 
Table 1. Comparison table outlining key distinguishing features of cardiac mass and thrombi. 

Features Cardiac Thrombus Cardiac Tumor 

Pathogenesis 
Typically arises from Virchow’s Triad  

factors: endothelial damage, hemostasis,  
hypercoagulability 

Primary tumors (e.g., myxomas, sarcomas)  
or metastatic spread from other cancers 

Location 
Commonly found in left cardiac chambers;  

less commonly in right chambers 
Variable depending on tumor type  

and origin 

Clinical Presentation 
Often asymptomatic; incidental finding;  

can lead to embolism 
Symptoms depend on tumor location, size,  

and effects on cardiac function 

Echocardiography  
(TTE/TEE) 

TTE may show a mobile mass with irregular  
shape and attachment to endocardium; TEE  

improves visualization but may still be  
challenging due to clot echodensity  

similar to myocardium 

TTE/TEE may show heterogeneous mass  
with vascularity; TEE provides better detail  
on attachment and chamber involvement 

Cardiac MRI 
Thrombus lacks vascularization, appears as 

non-enhancing; may show as low signal  
intensity on T1 and T2-weighted images 

Malignant tumors enhance with gadolinium  
due to vascularity; characteristic enhancement 

pattern helps differentiate from thrombi 

CT Imaging 
Thrombus may appear as filling defect without 

enhancement; CT angiography may aid in  
detection of associated embolism 

Tumors often have distinct vascular patterns  
and enhancement on contrast CT; helps in  

assessing extent and involvement 

Treatment 
Anticoagulation for thrombi; surgery or  

chemotherapy/radiation for tumors  
depending on type and stage 

Surgical resection for localized tumors;  
chemotherapy/radiation for metastatic  

or unresectable tumors 

Prognosis 
Favorable with appropriate anticoagulation;  

risk of embolism if untreated 

Variable depending on tumor type, size, and 
stage; metastatic involvement often carries  

poorer prognosis 
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Cardiac computed tomography, contrast echocardiographic perfusion imag-
ing and MRI are modalities used to differentiate cardiac masses [2]. MRI has ex-
cellent spatial resolution and superior soft tissue contrast, which enables it to 
characterize tissue composition, as well as assess the precise cardiac and extra-
cardiac anatomy and the effects of the mass (Table 1) [2]. Malignant tumors are 
highly vascularized and will enhance with contrast, while cardiac thrombi will 
not due to their lack of vascularization [2] [3]. In our first patient, the cardiac 
mass enhanced with gadolinium, which favored the diagnosis of a malignant 
cardiac tumor, while the delayed enhancement of the mass on the cardiac MRI 
of the second patient was in favor of a cardiac thrombus. 

Complete remission of intracardiac thrombosis is achieved in 75% of cases 
with anticoagulation [9]. Given the similar efficacy of drug therapy and surgery, 
as well as the convenience of the former, drug therapy needs to be chosen in-
itially [19]. Others have previously warned against the use of thrombolytic 
agents in the case of mural thrombi, as these agents may dissolve the attached 
stalk and increase the risk of distal embolism of organized thrombi [6] [20]. 
Even though surgical resection always remains as an option in case of large mo-
bile thrombus, persistence of thrombus despite optimal medical therapy and 
prior embolic events, the risk of recurrence and death is a major concern [9] [10] 

5. Conclusion 

Determination of the best approach for treatment of an intracardiac mass is 
challenging as it is tough to distinguish between an intracardiac thrombus and a 
mass. Due to the lack of early signs and symptoms of lung cancer that has me-
tastasized to the heart, the diagnosis and treatment of this condition is also dif-
ficult. Cardiac MRI can be used to accurately differentiate between thrombi, ve-
getation, and tumors, and to assess the size, shape, location, composition, and 
potential for embolization of the mass. It can also be used to differentiate be-
tween benign and malignant tumors and can assess the degree of myocardial 
involvement and the presence of metastatic lesions. 
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