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Multimodality Assessment of 
Cardiac Masses 

Bonita Anderson and Julie Humphries
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Pathology images courtesy of William D. Edwards, MD, Mayo Clinic, Rochester
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Clinical  
Context

Patient 
Age

Echo 
Features

Cardiac 
Location
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• Thrombus
• Lipoma
• Fibroma
• Rhabdomyoma
• Metastasis
• False tendons

• Thrombus (LAA)
• Myxoma
• Sarcoma 
• Metastasis 

• Thrombus
• Myxoma
• Lipoma
• Angiosarcoma
• Lymphoma
• Crista terminalis
• Eustachian valve
• Chiari network

• Thrombus
• Lipoma
• Rhabdomyoma
• Moderator band

• Vegetations
• Papillary fibroelastoma
• Lambl’s excrescences (AV/PV)

• Renal cell carcinoma
• Thrombus

• Metastasis
• Lymphoma
• Haematoma
• Cyst
• Epicardial fat
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Data from Braunwald's Heart Disease: A Textbook of Cardiovascular Medicine, 7th ed

Myxoma

Angiosarcoma
RhabdomyosarcomaRhabdomyoma
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“

Heart 2011;97:151-160.
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Lam KY, et al. Arch Patholo Lab Med 1993; 117:1027-1031

20 Malignant Disease of Heart
Most common underlying 
malignancies include:
• Melanoma
• Lymphoma
• Leukaemia
• Carcinoma of lung, 

breast, oesophagus, 
stomach, kidneys

Most common location of 
cardiac involvement:
• Pericardium (epicardium)

Followed by:
• Myocardium
• Endocardium
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Adapted from Bruce C. Heart 2011;97:151-160.
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Mode of 20 Malignancy Spread to Heart
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Is it a Vegetation?
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•Well-circumscribed or 
encapsulated

•Freely mobile in relation to 
adjacent structures

•Do not invade or infiltrate 
surrounding normal tissues

Benign

•Poorly circumscribed, indistinct 
irregular shape

•Not encapsulated
•Fixed to adjacent structures
•Locally invasive, infiltrating 
surrounding tissue

Malignant
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Aortic Valve “Pom-pom”

Adult Asymptomatic
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www.definityimaging.com
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J Am Soc Echocardiogr. 2018 Mar;31(3):241-274.
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LV apical thrombus post-MI
Thrombus is avascular
No enhancement of mass

LV Lymphoma 
Lymphomas are highly vascular
Complete enhancement of mass

LA Myxoma
Myxomas have a poor blood supply
Partial enhancement of mass
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TTE (With or
Without 3D;

With Contrast 
as Needed)

TEE
(With or
Without 

3D)

Stress
Echo*

Strain/SR
by Speckle 

or TD 
imaging

F-18 FDG
PET

Tc-
99m
PYP

MPI
(SPECT/

PET)

CMR CT ANG RVG

Initial evaluation of 
cardiac mass, 
suspected tumor or 
thrombus, or potential 
cardiac source of 
emboli

9 (A) 7 (A) 1 (R) 1 (R) 1 (R) 1 (R) 1 (R) 7 (A) 7 (A) 1 (R) 1 (R)

*Stress echo comprises exercise stress echocardiography and dobutamine stress echocardiography.
3D = 3-dimensional; A = appropriate; ANG = angiography/ventriculography/aortography; CMR = cardiovascular magnetic resonance imaging; CT = computed tomography; F-18 FDG = 
fluorodeoxyglucose F18; M = may be appropriate; MPI = myocardial perfusion imaging; PET = positron emission tomography; R = rarely appropriate; RVG = radionuclide ventriculography; 
SPECT = single-photon emission computed tomography; SR = strain rate;  Tc-99m PYP = technetium-99m pyrophosphate; TD = tissue Doppler, TEE = transesophageal echocardiography; 
TTE = transthoracic echocardiography.
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Curr Cardiovasc Imaging Rep (2014) 7:9281
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Motwani M, et al. Radiology. 2013 Jul;268(1):26-43. 

Tissue Characterization (CMR)
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Tumor Invasion/Extension & Extracardiac Involvement

Cardiac CTEcho CMR
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Kassi M, et al. J Thorac Cardiovasc Surg. 2019 
157(5):1912-1922.

FPP, First-pass perfusion
LGE, late gadolinium enhancement

Kassop D, et al. Curr Cardiovasc Imaging Rep (2014) 7:9281

Cardiac CTCMR
Benign vs. Malignant
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Benign vs. Malignant (18F-FDG PET/CT)

Kambiz Rahbar et al. J Nucl Med 2012;53:856-863

Malignant RA AngiosarcomaBenign LA Myxoma
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69 F sent for stress echo 
Workup for bariatric surgery
No risk factors for coronary disease

Case
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Stress echo not performed!

Background of melanoma x 3
• 2009
• 2012
• 2015 

Family history of malignant thyroid cancer

Case
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• Metastatic melanoma
• Metastatic thyroid tumour
• Atrial myxoma
• Primary cardiac tumour
• Bronchogenic cyst
• Lipoma

Multimodality Imaging might help

Differential Diagnosis
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Contrast
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TEE
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TEE

35

TEE

4.6 cm

6.0 cm
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TEE

37

TEE
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So far….

Echodense homogenous mass adherent to 
posterior RA and septum
Non-enhancing (contrast)
Non-obstructive (TEE)
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• Metastatic melanoma
• Metastatic thyroid tumour
• Atrial myxoma
• Primary cardiac tumour
• Bronchogenic cyst
• Lipoma

Differential Diagnosis….
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MRI
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T1
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DE
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Perfusion 
Imaging
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T2 weighted
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T2 Fat Saturation
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Motwani M, et al. Radiology. 2013 Jul;268(1):26-43. 

Tissue Characterization (CMR)

Lipoma 
most likely 

based on MRI 
features
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PET SCAN 2016
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CT Chest 2015
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CT Coronary Angiogram 2012 
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Differential Diagnosis 

• Metastatic melanoma
• Metastatic thyroid tumour
• Atrial myxoma
• Primary cardiac tumour
• Bronchogenic cyst
• Lipoma
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74 F presents with CVA
• No previous cardiac history
• No cardiac risk factors
• No risk factors for CVA
• No history of AF

Case

TTE ordered

52



23/1/20

27

TTE

53

TTE reported as:
• AV sclerosis
• Mild aortic regurgitation
• Normal LV/RV function
• No other significant valvular pathology
• No obvious shunt

TEE ordered ? Cardioembolic source

Case
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TEE
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TEE
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TEE 3D
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• Echodensity on underside of Aortic Valve
• Mild valvular regurgitation
• No other valve pathology
• No LAA thrombus
• No shunt
• No arch atheroma

So far….
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• Tumour
• Thrombus
• Fibroelastoma
• Infective endocarditis
• Marantic endocarditis

Differential Diagnosis….
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CT
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CT

61
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• Tumour
• Thrombus
• Fibroelastoma
• Infective endocarditis
• Marantic endocarditis

Diagnosis

63
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Circulation 2001;103:2687-93

• Over 16 years
• 83% valvular
• 44% mobile
• 91% single lesion

Fibroelastomas
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Circulation 2001;103:2687-93

Round, oval or irregular shape
Well demarcated homogenous appearance

• 45% involved AV cusp (RCC>NCC>LCC)
90% aortic side

• 2-28mm (mean 9 + 4mm; 99% <20mm)
• 44% stalks 1-3mm
• 80% NOT associated with valvular disease

Prospectively low rates of CVA/TIA

Fibroelastomas
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Key Points #1
Cardiac tumours are rare
A cardiac mass most likely represents a thrombus 
or vegetation
Most cardiac tumours are secondary (originate 
from a primary tumour elsewhere)
Most primary cardiac tumours are benign
UEAs (contrast) extremely useful in differentiating 
cardiac masses

Bruce CJ. Heart 2011;97:151-160.
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Key Points #2
Multimodality imaging provides complementary 
information (each imaging modality has inherent limitations)

TTE most frequently used initial test
CMR more useful in pts with suboptimal TTE images
CMR provides better lesion characterization, helps 
identifies tumor invasion, & ability to distinguish 
benign from malignant

Mousavi N, et al. J Am Heart Assoc. 2019 Jan 8; 8(1): e007829
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