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Cardiac masses/tumors

Learningobjectives

Systemati@pproach
Benignand malignanttumours, metastasisthrombus
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Sizeandlocalization(+age gender)
Morphologicanalysis

Signalintensity characteristics
Dynamicand equilibrium enhancement
(functional evaluation)
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Echocardiography

CardiacdMRI

CardiacCT

(Hybridimaging PETCT, PEMR)
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Mandatory Optional

s
Bb FSE T2 w + FS (or STIR) Phas.evelocny mapping
Tagging
Post Gad T1
( early IRGRE, bbFSE and lateGRE
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Cardiac masses/tumors: the three general rules \9 Cardiovascular imaging.

1. Thrombusis the mostfrequent intra-cavitary «tumor»
2. Secondaryneoplasmsare morefrequent than primary

3. Benigntumors are muchmore frequent than malignant(3:1)
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relative incidencesof primary tumors

benign malignant
Myxoma 30% Angiosarcoma 9%
Lipom a 10% Rhabdomyosarcoma 6%
Fibroelastoma 10% Mesothelioma b
Fibrosarcoma 3%
Rhabdomyoma8% Lymphoma 20
Fibroma 4% Other sarcomas 3%
Teratoma 3% Teratoma <1%
Other 504 Other <1%
TOTAL 25-30%

TOTAL 70-75%
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Cardiac masses/tumors: localization

Any chamber

* Lipoma (intramural/intracavitary)
* Hemangioma (intracavitary)

* Rhabdomyosarcoma (intramural)
* Metastases

Ventricles
* Fibroma (intamural)
* Rhabdomyoma (intramural)

Pericardium
* Pericardial cyst
* Metastases

Valvular
* Fibroelastoma
* Vegetations

Right Atrium
* Angiosarcoma
* lymphoma

Left Atrium
* Thrombus

* Myxoma

* Fibrosarcoma

* Osteosarcoma

* Leimyosarcoma (posterior wall)
* Undifferentiated sarcoma
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Largesize(mostly > 5 cm)
Irregularill-defined borders
Directinvasion

Rightheart localization

Pericardialand/or pleural involvement
(effusions nodules

Multiple lesions
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Signalheterogeneityin T1 and T2 imagesémorrhageand
necrosig

Hemorrhagigericardialeffusion (high T1 SI)
Contrastenhancement(mostly heterogeneou$

High T1 andow T2 Simetastaticmelanoma
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MR Imaging Tissue Characteristics of Common Cardiac Masses

After Contrast Enhancement
Cardiac Mass T1-weighted Imaging*  T2-weighted Imaging®  (LGE Imaging)
Pseudotumor
Thrombus Low (high if recent) Low (high Iif recent) No uptakef
Pericardial cyst Low High No uptake
Benign
Myxoma Isointense High Heterogeneous
Lipoma High* Hight No uptake
Abroma Isointense Low Hyperenhancements
Rhabdomyoma Isointense Isointense/high No/minimal uptake
Malignant
Angiosarcoma Heterogenous Heterogeneous Heterogeneous
Rhabdomyosarcoma Isointense Hyperintense Homogeneous
Undifferentiated sarcoma  Isointense Hyperintense Heterogeneous/variable
Lymphoma Isointense Isointense No/minimal uptake
Metastasis' Low High Heterogeneous
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Cardiac masses/tumorsnost relevant differential diagnosis \“ Cardlowascuiar imaging.

Cardiacdhrombus

Cardiac MR Imaging Signal Intensity Characteristics for Thrombus
Age of Thrombus  T1-weighted Signal Intensity ~ T2-weighted Signal Intensity  EGE Imaging  LGE Imaging

Acute High High No uptake No uptake
Subacute High Low No uptake No uptake
Chronic Low Low No uptake No uptake*

* Organized chronic thrombus may show peripheral enhancement on LGE images owing to fibrous content.

LGE TIruseboth o <n
conventional200-300ms
accordingo LL) and long (>
600ms) TI:

thrombusis alwaysblack
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Cardiovascular Imaging

wendocardiabrigin A Site: - 75% LA (fossa ovalis)
wno infiltration - 20% RA
weodocavitarygrowth - 5%:ventricles
wround/ovalshape A Peduncolates 50%

wsmooth lobular,irregularsurface
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Cardiovascular Imaging

S — - A SI myxomatous part:
\ ®inTl, =-inT2; ®®&n Cine
A Heterogeneous Sl:
- fibrosis
- thrombus stratification
j - calcifications
- hemorrhage

A Inhomogeneous enhancement

DD: thrombus

- No enhancement

- Atrial : appendage or large
atria (wall)

- Ventricular : close to
dysfunctional segments or
in aneurysm

@ESC



EACVI
European Association of
Cardiovascular Imaging

Cardiac masses/tumors: LA thrombi
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Cardiac masses/tumors: LV thrombi r\*e EACVI
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Cardiac masses/tumors: myxoma EACVI

European Association of
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incidentalfinding

obstruction
Embolicevents
Generalsymptoms fever,
fatigue, weightloss
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Cardiac masses/tumorgseudotumors(crista terminalis
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Cardiac masses/tumors: papillary fibroelastoma r\" EACVI

European Association of
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w10% ofcardiactumors, 2 benigntumor
wSmallsize(<1 cm)
wSmallvegetationsoriginatingfrom myocardium
w90% originate fronvalvularsurface
wUsuallyasymptomatic(autopsy - embolicevents
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European Association of
Cardiovascular Imaging

Echo movingsmallvalvularlesions homogeneous

Difficult to recognizen bbFSE Easierrecognitionwith cin
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European Association of
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A congenital, 1/3 in 1 yo children , 15% in young and adults
A In 14% of pts. with Gorlin syndrome

A 1/3 asymptomatic

A Symptoms: heart failure ; arrhythmias ; sudden death
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Cardiac masses/tumors: fiboroma
European Association of

(‘\"‘e EACVI
A Intramural growth ; round shape, middle-to -large (2 -10 cm) Cardiovascular Imaging
A Frequent site: ventricles (LV free wall and IVS)

A HomogeneousSI ( ® in T2w): no cystic components, hemorrhage , necrosis

A Calcifications Rhabdomioma

A D.D. with rhabdomiomia in children - multifocal
- -inT2

- No calcifications
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Cardiac masses/tumors: fiboroma
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European Association of
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A 5-10% of benign tumors .

A Classification : cavernous; capillary ; artero -venous

A Endocardial (capillary, faint margins). Intramural (all three categories )

A SlI: intermediate in T1w, hyperintense in T2w

A Enhancement: homogeneousor inhomogeneous early or late depending on type
A D.D. angiosarcoma
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Cardiac masses/tumors: paraganglioma r\*e EACVI

European Association of
Cardiovascular Imaging

Site: atrial wall, arises from APUD cells
Catecolaminergic (resembles pheocromocytoma)
MIBG myocardial scintigrafy

High Sl'in T2

D.D.: myxoma and angioma

To Do Do Do Do
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Cardiac masses/tumors: lipoidmarthoma

@ESC




Cardiac masses/tumors; sarcomas ﬁ\* EACVI

European Association of
Prevalence: 2" cardiac primary tumor ; 15 malignant

Cardiovascular Imaging

37%  Angiesarcoma

‘ml

89%  Leiomyesareoma
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