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Learning objectives:

Systematicapproach

Benignand malignanttumours, metastasis, thrombus
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Cardiac masses/tumors



Sizeand localization(+ age, gender)

Morphologicanalysis

Signalintensity characteristics

Dynamicand equilibrium enhancement

(functional evaluation)
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Cardiac masses/tumors



Echocardiography

CardiacMRI

CardiacCT

(Hybrid imaging: PET-CT, PET-MR)
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Cardiac masses/tumors



Mandatory

Bb FSE T1 w

Bb FSE T2 w + FS (or STIR)

Cine

Post Gad T1 

( early IR-GRE, bbFSE and late IR-GRE)

Optional

First pass

Phasevelocitymapping

Tagging
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Cardiac masses/tumors: CMR protocol



1. Thrombusis the most frequent intra-cavitary«tumor»

2. Secondaryneoplasmsare more frequent than primary

3. Benigntumors are muchmore frequent than malignant(3:1)
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Cardiac masses/tumors: the three general rules



benign

Myxoma 30%
Lipoma 10%
Fibroelastoma 10%
Rhabdomyoma8%
Fibroma 4%
Teratoma 3%
Other 5%
TOTAL 70-75%

malignant

Angiosarcoma 9%

Rhabdomyosarcoma 6%

Mesothelioma 4%

Fibrosarcoma 3%

Lymphoma 2%

Othersarcomas 3%

Teratoma <1%

Other <1%

TOTAL 25-30%
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Cardiacmasses/tumors: 
relative incidencesof primary tumors
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Cardiac masses/tumors: localization



Large size(mostly > 5 cm)

Irregularill-definedborders

Direct invasion

Right heart localization

Pericardialand/or pleural involvement
(effusions, nodules)

Multiple lesions
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/ŀǊŘƛŀŎ ƳŀǎǎŜǎκǘǳƳƻǊǎΥ άƳŀƭƛƎƴŀƴǘ ƳƻǊǇƘƻƭƻƎȅέ



Signalheterogeneityin T1 and T2 images (hemorrhageand 
necrosis)

Hemorrhagicpericardialeffusion(high T1 SI)

Contrastenhancement(mostly heterogeneous)

High T1 and low T2 SI: metastaticmelanoma
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/ŀǊŘƛŀŎ ƳŀǎǎŜǎκǘǳƳƻǊǎΥ άƳŀƭƛƎƴŀƴǘη ǘƛǎǎǳŜ carachteristics
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/ŀǊŘƛŀŎ ƳŀǎǎŜǎκǘǳƳƻǊǎΥ άƳŀƭƛƎƴŀƴǘέ ǘƛǎǎǳŜ carachteristics



Cardiacthrombus

LGE TIP: use both
conventional(200-300 ms
accordingto LL) and long (> 
600 ms) TI:
thrombusisalwaysblack!
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Cardiac masses/tumors: most relevantdifferential diagnosis



ωendocardialorigin

ωno infiltration

ωeodocavitarygrowth

ωround/ovalshape

ωsmooth, lobular,irregularsurface

ÅSite: - 75% LA (fossa ovalis)

- 20% RA

- 5%:ventricles

ÅPeduncolates 50%
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Cardiac masses/tumors: myxoma



ÅSI myxomatous part:

®in T1;   ¬in T2;   ®®in Cine

ÅHeterogeneous SI:

- fibrosis

- thrombus stratification

- calcifications

- hemorrhage

ÅInhomogeneous enhancement

DD: thrombus

- No enhancement
- Atrial : appendage, or large 

atria (wall)
- Ventricular : close to 

dysfunctional segments or 
in aneurysm
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Cardiac masses/tumors: myxoma
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Cardiac masses/tumors: LA thrombi
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Cardiac masses/tumors: LV thrombi



No symptoms
incidentalfinding

Symptoms
obstruction

Embolicevents

General symptoms: fever, 

fatigue, weight loss

diastole

sistole

Cardiac masses/tumors: myxoma



Cardiac masses/tumors: pseudotumors(crista terminalis



SunJP,et al. Circulation2001; 103: 2687-2693.

WinterspergerBJ,et al. EurRadiology2000; 10: 443-449.

ω10% of cardiactumors, 2° benigntumor

ωSmall size(<1 cm)

ωSmall vegetationsoriginatingfrom myocardium

ω90% originate from valvularsurface

ωUsuallyasymptomatic(autopsy)  - embolicevents

Cardiac masses/tumors: papillary fibroelastoma



Echo: movingsmall valvularlesions,  homogeneous

Difficult to recognizein bbFSE Easierrecognitionwith cine

Cardiac masses/tumors: papillary fiblastoma



Åcongenital , 1/3 in 1 yo children , 15% in young and  adults

ÅIn 14% of pts . with Gorlin syndrome

Å1/3 asymptomatic

ÅSymptoms:  heart failure ; arrhythmias ; sudden death

Cardiac masses/tumors: fibroma



BurkeAP,et al. JThoracCardiovascSurg1994; 108: 862-870.

Å Intramural growth ; round shape, middle -to -large (2 -10 cm)

ÅFrequent site: ventricles (LV free wall and IVS)

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

ÅCalcifications

ÅD.D. with rhabdomiomia in children

Rhabdomioma

- multifocal
- ¬in T2
- No calcifications

Cardiac masses/tumors: fibroma



LATE ENHANCEMENT

De Cobelli F, Esposito A. et al. Circulation, 2005.

Black blood Black blood Perfusion

Cardiac masses/tumors: fibroma



Å5-10% of benign tumors .

ÅClassification : cavernous; capillary ; artero -venous

ÅEndocardial (capillary , faint margins). Intramural (all three categories )

ÅSI: intermediate in T1w, hyperintense in T2w

ÅEnhancement: homogeneousor inhomogeneous, early or late depending on type

ÅD.D. angiosarcoma

Cardiac masses/tumors: angioma



Å Site: atrial wall, arises from APUD cells

Å Catecolaminergic (resembles pheocromocytoma)

Å MIBG myocardial scintigrafy

Å High SI in T2

Å D.D.: myxoma and angioma

Cardiac masses/tumors: paraganglioma



Cardiac masses/tumors: lipoid amarthoma



Prevalence:  2nd cardiac primary tumor ; 1st malignant

Histopathology:

ω37% Angiosarcoma

ω24% Sanaplasticsarcoma

ω4-7% Rhabdomyosarcoma

ω11% Malignantfibroushystiocitoma

ω8-9% Leiomyosarcoma

ω3-9% Osteosarcoma

Site:

ωAngiosarcoma right atrium

ωRhabdomyosarcoma RA > LA > RV > LV

ωother sarcoma LA (DD: mixoma)

Burke AP et al. Cancer1992; 69:387-395.

Cardiac masses/tumors: sarcomas



ÅRA

ÅLarge infiltrating mass

ÅLarge base

ÅPericardial involvement

ÅHemorrhagic pericardial effusion

ÅHeterogeneous SI in T1, ¬SI  in T2

Åheterogeneous enhancement post Gd
sunrise appearance

Cardiac masses/tumors: angiosarcoma


