
© 2019 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India                                                                                          1322 

 

 

Scholars Journal of Applied Medical Sciences                   
Abbreviated Key Title: Sch J App Med Sci 

ISSN 2347-954X (Print) | ISSN 2320-6691 (Online)  

Journal homepage: www.saspublishers.com      

 

 

Role of Magnetic Resonance Imaging for Evaluation of Cardiac Masses 
Berroho O

*
, Saidi S, Lamliki O, Doghmi N, Cherti M

 

 

Cardiology B department, Ibn Sina University Hospital, Rabat, Morocco 

 

*Corresponding author: Berroho O                                        | Received: 04.03.2019 | Accepted: 15.03.2019 | Published: 30.03.2019 

DOI: 10.36347/sjams.2019.v07i03.093 

 

Abstract  Review Article 
 

Cardiac tumors benign and malignant are rare. However, when there is clinical suspicion, proper diagnostic evaluation 

is necessary to plan the most appropriate treatment. The therapeutic management  differs fundamentally according to 

the nature of the cardiac mass and tumor type ,and depends on clinical circumstances such as hemodynamic failure, 

invasive growth, and metastatic spreading, which either prompt for an intervention or rather make it irrational.(1,2)The 

imaging method most frequently used to assess a suspicious cardiac lesion is the transthoracic echocardiogram 

(TTE).(2,3)However, in the last few years, cardiovascular magnetic resonance imaging (CMRI) has been established 

as the gold standard for imaging and evaluation of cardiac masses. (4)CMRI is a non invasive technique, does not use 

involve radiation, has a wide field of view and provides high contrast resolution and also allows the evaluation of 

cardiac morphology, tissue property and function in a single exam. (5) 
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INTRODUCTION 

Cardiac tumors are rare but important cause of 

morbidity and mortality [1, 2, 6], they affect patients of 

all ages with an estimated prevalence of only 0.0017 

and 0.19% in autopsy series [7], they may be neoplastic 

or non neoplastic. 

 

Approximately 75% of all primary cardiac 

tumors are benign histologically, and the remainder are 

malignant, the most common of the benign cardiac 

tumors in the adult population are myxomas (52%), 

other less common benign tumors include papillary 

fibroelastomas (16%), lipomas (16%), hemangiomas 

(6%), fibromas (3%) and rhabdomyomas (1%) [8, 9]. 

 

The most prevalent primary malignant tumors 

are the cardiac sarcomas. Metastases involving the heart 

and pericardium are more common than primary 

cardiac tumors, and 15% of patients with any type of 

cancer may present with cardiac metastases [10, 11]. 

 

Among the differential diagnoses for 

neoplasia, intracardiac thrombus [12] is highlighted. 

Cardiac tumors are usually asymptomatic and often 

discovered incidentally during evaluation of an 

unrelated problem or physical finding. [14-16]. 

  

Advances in cardiac imaging greatly facilitate 

the diagnosis and management of cardiac tumors, 

although transthoracic echocardiography is useful in the 

initial evaluation for screening .In their further 

evaluation, cardiac magnetic resonance (CMR) imaging 

has become a greatly valuable technique and the 

imaging modality of choice for their assessment [17]. In 

this article we review the role of MR imaging in the 

assessment of cardiac masses .We provide a detailed 

description of a core protocol for the MR assessment of 

cardiac masses and tumors and illustrate the different 

imaging characteristics of the most common types of 

mass, with case examples. 

 

Cardiac MRI sequences 

 A wide variety of cardiac MRI pulse 

sequences can be used to confirm the presence of a 

suspected cardiac mass and help characteize its tissue 

composition and impact on adjacent structures. The 

differentiation of normal from abnormal tissue on 

CMRI is based on intrinsic differences in hydrogen 

proton density and T1 -T2 relaxation properties of the 

relevant tissues. Consequently, T1 and T2 weighted 

images are used to delineate the morphology and 

anatomy relevant to the diagnosis of cardiac 

tumors.Malignant cells have generally more free 

intracellular water content and a higer degree of 

surrounding extracellular fluid due to interstitial 

oedema and hence a longer T1 and T2 relaxation times 

compared with benign pathology [18]. Malignant tissue 

is associated with a greater degree of neo-angiogensis 

and hence first pass contrast enhancement.Necrotic 

tumour tissue is associated with interstitial expansion 
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with accumulation and delayed washout of contrast 

agents [19]. 

 

Black blood techniques 

Black-blood static MRI images are used to 

help localise a suspected cardiac or para cardiac mass 

and to infer the tissue composition of a mass.they are 

classicaly obtained using a double-inversion recovery 

fast spin-echo sequence. The first 180° inversion pulse 

is non slice selective and inverts magnetization within 

the entire tissue volume.  

 

This is immediately followed by a slice-

selective 180° pulse.This causes blood flowing into the 

slice to undergo only the first non selective 180° 

inversion pulse giving it a black-blood appearance.To 

achieve T1-weighted images the time to repeat (TR) is 

set at around 1000 ms; T2-weighted images require a 

TR of around 2000 ms which which necessitates 

sampling every other RR interval and hence double the 

acquisition time. The addition of a third slice selective 

180° inversion pulse (triple inversion recovery) can be 

used to provide fat saturation which is  especially 

helpful for characterisation of a fat containing lesion 

such as lipoma [20]. 

 

Bright blood techniques 

 Ciné steady-state free precession (SSFP) 

sequences are used for cine imaging of the heart, which 

enables assessment of the mobility of a mass, its 

functional impact on valves, as well as delineation of an 

attachment point.SSFP  is an un-enhanced fast gradient 

echo technique which uses a short TR (2-3 msec) and 

segmented k-space filling, enables cine cardiac imaging 

at high temporal resolution and at the same time gives 

excellent contrast definition between the blood pool and 

myocardium. SSFP should not be used for assessment 

of tissue composition of a cardiac mass as its tissue 

weighting is dependent on both T1 and T2 effects [21]. 

 

First pass perfusion and delayed enhancement 

imaging 

Gadolinium-enhanced First pass rest perfusion 

using a  fast T1-weighted gradient echo sequence 

followed by 10-15 minutes delayed enhancement 

imaging is also used to assesses lesion vascularity and 

composition.First pass enhancement is typical  

characteristic of highly vascular tumours, such as 

haemangioma or angiosarcoma. The presence of late 

phase gadolinium enhancement (LGE) suggest delayed 

washout from a lesion, commonly as the result of 

extracellular space expansion or necrosis [22]. 

 

LGE can be detecting with both benign and 

malignant lesions. Benign tumours like fibroma usually 

display uniform LGE whereas tumours with a more 

heterogeneous composition like myxoma or 

angiosarcoma usually show patchy LGE [23]. 

 

Benign tumors 

A/myxoma: (figure 1) 

Cardiac myxoma (CM) is by far the most 

common primary benign cardiac tumor and is believed 

to originate from pluripotent mesenchymal cells within 

the endocardium [24], typically arising in the left 

atrium with an attachment point in the fossa ovalis 

region. Left atrial myxomas usually present with 

symptoms of intermittent mitral valve obstruction, 

including dyspnoea and orthopnoea related to 

pulmonary oedema.Clinical symptoms may relate to 

intracardiac obstruction, systemic embolism or a 

systemic inflammatory response [25]. Surgical resection 

on time of myxoma is advocated for definite diagnosis 

and to reduce the risk of complications [26].  

 

 
Fig-1: Cardiac MRI 4 and 2 chambers view demonstrating a large (31*27), hypointense, lobulated, left atrial mass 

attached to the interatrial septum and that prolapses into the left ventricle 

 

Typical MRI features are a well-defined, 

smooth, spherical or ovoid mobile lobulated (figure 1) 

mass within either atrium, prolapsing through the 

atrioventricular valve orifice in diastole. Steady-state 

free procession (SSFP) cine imaging sequences, 

acquired in standard cardiac imaging planes, provide an 

accurate assessment of the location, attachment site and 

functional impact of myxomas. On cine SSFP 

sequences, they usually appear hyperintense compared 

with normal myocardium and hypointense compared 

with the blood pool [27]. T1 and T2-weighted images 

usually show a heterogeneous appearance because of 

the different composition of myxoid tissue, fibrous 

tissue, blood and haemorrhagic breakdown products 

contained within myxomas [28]. Fluoroscopically 

visible calcification may be seen in up to 10% of all 

myxomas and is most commonly identified in lesions 

located in the right atrium [29], First pass perfusion is 

usually absent and LGE (Late gadolinium 

enhancement) is often multifocal and patchy. 
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B/papillary fibroelastoma 

Cardiac papillary Fibroelastomas are the most 

common tumors of the heart valves, accounting for 

approximately 8% of primary benign cardiac 

tumors and are usually slow growing which manifest 

after several years [30]. At present, papilllary 

fibroelastomas are classicaly discovered with 

echocardiography, which demonstrates a small 

(<1.5cm), mobile, pedunculated, homogeneous valvular 

or endocardial mass that flutters or prolapses with 

cardiac motion.On MRI, imaging are those of a 

hyposignal well circumscribed mobile valve nodule on 

SSFP sequences, often with peri-lesional flow artifact 

[31]. T1 and T2 weighted images reflect their 

fibroelastic composition with uniform intermediate 

signal intensity similar to myocardium.  

 

 

C/hemangioma :( fig.2) 

 Cardiac hemangiomas are benign cardiac 

tumors that account for 5–10% of all benign tumors of 

the heart. They occur in any cardiac location, including 

the pericardial space [32]. They are classified 

histologically into three types: cavernous, capillary, 

vessels and arteriovenous type. Most cardiac 

hemangiomas are asymptomatic, but large lesions are 

associated with exertional dyspnoea and may be 

considered for surgical resection.MRI can demonstrate 

the hypervascular nature of the hemangioma, which is 

suggestive for the diagnosis, classicaly they are 

isointense compared to myocardium on T1-weighted 

images due to slow flow and of diffuse high signal 

intensity on T2-weighted images.They enhance 

intensely with contrast in early phase, and may appear 

inhomogeneous depending upon the amount of fibrous 

tissue and interspersed calcification[33]. 

 

 
Fig-2: Cardiac MRI   short axis view showing rhabdomyoma in a patient with tuberous sclerosis complex 

 

D /fibroma 

Cardiac fibromas are benign connective tissue 

tumors derived from fibroblasts that occur usually in 

children and constitute the second most common type 

(after the rhabdomyoma) of primary cardiac tumor 

occurring in the pediatric age group (34).Classicaly, 

they have an intramural location within the 

interventricular septum or left ventricular free wall 

[35].They are often associated with arrhythmias which 

can be a presenting feature. They can also cause 

hemodynamic compromise and congestive heart failure. 

These tumors also may be found incidentally in 

asymptomatic patients [36]. On MRI fibromas are 

sharply demarcated and of uniformly low signal 

intensity compared with adjacent myocardium on both 

T1 and T2-weighted imaging due to their dense fibrous 

nature (37). A lack of first pass enhancement is typical, 

and LGE is commonly intense and uniform [38]. 

 

E/lipoma 
Lipomas are well- encapsulated tumours 

usually composed of mature fat cells. True cardiac 

lipomas are much less frequent than lipomatous 

hypertrophy of the interatrial septum, but mostly arises 

from epicardial surfac and  can involve all three layers 

of heart.These tumors are usually incidental findings 

but secondary cardiac conduction disturbances and 

arrhythmias, including sudden death, are described [39]. 

On MRI appearances are typical owing to definitive 

characterization of fat signal which appears of 

uniformly high signal on both T1 and T2-weighted 

imaging and fully suppresses with fat -saturated 

sequence  .Due to their avascular nature there is no first 

pass or late gadolinium-enchanced  with these lesions 

[40]. 

 

F/ teratoma 

Teratoma is a germ cell tumor arising from all 

three germ cell layers, occurs in the pericardial cavity, 

and attaches to the root of the pulmonary artery and 

aorta or arising from atrial or ventricular wall 

protruding into cardiac chamber.Cardiac teratoma 

predominantly occur in children and young adults, and 

present with respiratory distress and cyanosis secondary 

to pericardial tamponade and compression of right sided 

vascular structures. 

 

On CMR, teratomas demonstrate a large mass 

of heterogeneous signal intensity with areas of cysts, 

fat, soft tissue, and calcification; and so on the 

relationship of the tumor to the normal myocardium, 

great vessels, and other medaistinal structurs can be 

better identified on CMR imaging [41]. 

 

G / rhabdomyoma :( figure 2) 

Cardiac rhabdomyomas are myocardial 

hamartomas  and are considered the most common fetal 

cardiac tumor frequently located in the myocardium of 

the ventricles, up to 50% occur in association with 

tuberous sclerosis[42].The majority are asymptomatic, 

although they may be detected in utero because of 

autoimmune fetal hydrops and fatal death,other 

https://radiopaedia.org/articles/fetal-cardiac-tumours?lang=us
https://radiopaedia.org/articles/fetal-cardiac-tumours?lang=us
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presenting features include refractory arrhythmias left 

and ventricular outflow tract obstruction.On MRI, 

tumors have signal intensity that is similar to that of the 

adjacent myocardium on T1-weighted images and 

display relatively increased signal intensity on T2 –

weighted images[43].  

 

H / paraganglioma  

Paragangliomas are rare neuroendocrine 

tumors arising from the ganglia of the sympathetic or 

parasympathetic nervous system which tends to lie 

within the atrioventricular grooves and at the root of the 

great vessel origins [44]. Up to 50% of these tumours 

secrete catecholamines which explains the typical 

clinical presentation of headaches, palpitations, 

flushing, diaphoresis, and systemic arterial hypertension 

[3].On magnetic resonance imaging these lesions 

classicaly range in size from 4-8 cm appearing well 

circumscribed. They are isointense to myocardium on 

T1 and usually show highsignal intensity on T2-

weighted images.First pass and late gadolinium 

enchanced is usually uniform and intense [46]. 

 

 

Malignant tumors 

A/sarcoma 

Sarcomas account for the majority of primary 

malignant cardiac tumors and are the second 

commonest primary tumor after myxoma. 

Histologically, they are classified into 3 main 

subgroups: angiosarcoma, sarcoma with 

myofibroblastic differentiation, and 

rhabdomyosarcoma. 

 

Angiosarcoma: (figure 3) 
Angiosarcomas are the most common 

malignant cardiac neoplasms, classically affects middle-

aged men, the common place of angiosarcoma 

origination is the right atrium. Unfortunately, 

angiosarcomas are often asymptomatic until they 

become large and are associated with nonspecific 

cardiopulmonary symptoms related to the tumor size 

and infiltration.Metastases use to be developed in up to 

80% patients at the moment of diagnosis. Most 

commonly, metastases are formed in the lungs, 

liver, lymph nodes, bone, brain adrenal glands, and 

spleen [47]. 

 
Fig-3: cardiac MRI short axis view demonstrationg angiosarcoma 

 

The MRI features of angiosarcoma include 

heterogeneous signal intensity originating from intra-

tumoral hemorrhage and heterogeneous enhancement 

(48). Some unique characteristics include a 

polymorphic, “cauliflower” appearance on black-blood 

images, and a “sunray” aspect on enchanced MRI [49].  

 

On steady-state free precession images, 

angiosarcoma is predominantly hyperintense relative to 

myocardium, with areas of highand low-signal intensity 

corresponding to hemorrhage and necrosis, 

respectively.Tubular structure with flow –void 

phenomenon may be seen due to the frequently large 

vascular channels [50].  

 

Undifferentiated sarcoma 

 Undifferentiated sarcomas account for up to 

25% of all primary cardiac tumors, results of 

immunohistichimical staining for multiple markers are 

usually negative, classicaly they arise within the left 

atrium and appear as a discrete infiltrative mass, 

generally along the posterior wall [51]. Signal intensity 

is isointense to myocardium on T1- and T2-weighted 

images with a heterogeneous enhancement pattern [52]. 

Leiomyosarcoma  
A leiomyosarcoma is a rare malignant 

mesenchymal tumour arising from smooth muscle cell 

tissue. It has a predilection for the left atrium and often 

along its posterior wall  with frequent  infiltration into 

the pulmonary veins [53] causing dyspnoea, cardiac 

failure, peripheral embolism or atrial arrhythmias.MRI 

findings are infrequent, with intermediate signal to 

myocardium onT1-weighted images, and markedly 

increased signal intensity on T2-weighted black-blood 

images having been reported [54]. 

 

Fibrosarcoma 

The primary fibrosarcoma of the heart is a rare 

tumor originating from the mesenchymal structures of 

the heart, these lesions originate within the left atrium 

in 50%, within either ventricle in 30% and from the 

pericardium in 20%.Symptoms are nonspecific with 

signs of right or left heart failure depending on 

localization.MRI findings are those of an infiltrative 

mass that classicaly has heterogeneous signal intensity 

on T1- and T2-weighted images. 

 

 

https://www.sciencedirect.com/topics/medicine-and-dentistry/right-atrium
https://www.sciencedirect.com/topics/medicine-and-dentistry/lymph-node
https://www.sciencedirect.com/topics/medicine-and-dentistry/adrenal-gland
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Liposarcoma 

Primary cardiac liposarcoma is an extremely 

rare tumor which is found in only about 1% of primary 

malignant cardiac tumors [55]. The majorities of these 

tumors originates from the right atrium and have also 

been reported to arise from the pericardium and valves. 

The symptoms are congestive heart failure, arrhythmia 

or arterial embolis, some present with cardiac 

tamponade [56]. On MRI, Necrosis and hemorrhage 

may be prominent, which can give them heterogeneous 

hyper-signal intensity on T1-weighted images [57]. 

 

Osteosarcoma 

Primary cardiac osteosarcoma almost occurs in 

the left atrium and frequently involves the pulmonary 

vein ostia and mitral valve. They may have osteoblastic, 

chondroblastic, or fibroblastic differentiation. 

Macroscopic calcification is usually present, although 

calcification may not be readily apparent on CMRI as it 

appears as signal void on all sequences. As a result, 

they appear hypointense on T1- weighted sequences 

and hyperintense on T2-weighted images [58].  

 

Rhabdomyosarcoma 

Embryonal rhabdomyosarcoma is a common 

primary cardiac malignancy in infants and children, 

with slight male pridelection. They involve the 

myocardium with equal prevalence in all 

chambers.MRI descriptions are those of a large 

infiltrative mass with irregular margins and a tendency 

to central necrosis and cavitation. They are isointense 

on T1-weighted with central high signal on T2-

weighted sequences [59]. The peripheral solid 

components frequently display homogeneous delayed 

enhancement [60]. 

 

Primary cardiac lymphoma: (figure 4) 

Primary cardiac lymphoma (PCL) is a 

very rare disorder and is defined as disease confined to 

the heart or pericardium with no evidence of 

extracardiac disease [61]. Histologically, the majority of 

cases of PCL are diffuse B-cell lymphoma [62]. PCL 

occurs more usually in immunocompromised patients. 

The right atrium is the commonest site of origin with 

frequent involvement of more than 1 chamber and 

pericardial invasion.The most frequent cardiac clinical 

manifestations associated with PCL are pericardial 

effusion, heart failure, and atrioventricular block.on 

MRI,  multiple nodular masses infiltrating through the 

myocardium, with a predilection for the right ventricle 

Tumor nodules are usually iso or hyperintense relative 

to normal myocardium and demonstrate heterogeneous 

enhancement [63], diffuse pericardial infiltration in 

association with a hemorrhagic pericardial effusion can 

be seen [64]. 

 

 
Fig-4: Cardiac MRI showing anterior mediastinum lymphoma infiltratinting the pericardium. 

 

 
Fig-5: Cardiac MRI view demonstarting a locally advanced lung cancer invading the left atrium, the inferior wall 

of the left ventricle and the great vessels. Measuring 15cm / 10cm 

 

Malignant metastatic tumors :( figure5.6) 

 Metastases to the heart and pericardium are 

40-50 times more frequent than primary cardiac tumors. 

The incidence ranges from 2.3% to 18.3% [65]. They 

occur late in the course of a malignancy and isolated 

cardiac involvement is rarely seen without 

https://www.sciencedirect.com/topics/medicine-and-dentistry/orphan-disorder
https://www.sciencedirect.com/topics/medicine-and-dentistry/immunocompromised-patient
https://www.sciencedirect.com/topics/medicine-and-dentistry/pericardial-fluid
https://www.sciencedirect.com/topics/medicine-and-dentistry/pericardial-fluid
https://www.sciencedirect.com/topics/medicine-and-dentistry/heart-failure
https://www.sciencedirect.com/topics/medicine-and-dentistry/atrioventricular-block
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dissemination to other organs. The pericardium is more 

frequently involved and typically manifest as a 

pericardial effusion causing progressive breathlessness 

and signs of tamponade. Hematogenous seeding is 

classicaly the most common route of spread for tumors 

of bronchial and breast origin, followed by leukemia, 

melanoma and lymphoma [66]. 

 

 
Fig-6: Cardiac MRI showing cardiac metastasis of a brain tumor invading the interventricular septum, the roof of 

the right atrium and right ventricle free wall 

 

Transvenous cardiac extension to the right 

atrium via the inferior vena cava is typical of renal and 

hepatocellular carcinomas.MRI appearances of 

metastases are usually nonspecific and usually comprise 

enhancing masses or soft-tissue nodules. Melanoma has 

unique features owing to the T1 shortening properties of 

melanin and appears of hypersignal on T1-weighted 

images. A hemorrhagic pericardial effusion can be seen 

in association with metastases from any primary site. 

 

Pericardial mesothelioma 

Pericardial mesotheloima is a very rare 

malignant neoplasm derived from serous epithelial cells 

of the mesothelium.Although 50% of all primary 

pericardial tumors are pericardial mesotheliomas, they 

represent less than 1% of all malignant mesotheliomas. 

MRI showed homogeneous isointensity compared with 

myocardium on T1 and greater hyperintensity on T2 

sequences. The tumor expands into the pericardial space 

compressing vessels and cardiac structures [67]. 

  

Pseudotumoral lesions 

Intracardiac thrombus :( figure 7) 

Thrombus is the major differential diagnosis 

for any intracardiac mass, especially atrial myxoma, 

with which it shares a common site of origin with 

particular predilection for the left atrial appendage. 

Other common locations  are the left ventricle, 

especially in association with aneurysm formation post 

myocardial infarction, and the right atrium, when there 

is a central venous catheter.Signal characteristics of 

myxoma and thrombus overlap on MRI, although a 

multisequence evaluation with both dynamic rest 

perfusion and delayed enhancement images is often 

sufficient to confidently discriminate between these 2 

entities.Signal intensity varies on T1- and T2-weighted 

images according to thrombus chronicity and contrast 

enhanced sequences are therefore more useful. 

Thrombus appears as a non enhancing low signal lesion 

on first pass perfusion and remains low signal on 

delayed enhancement images. 

 
Fig-7: Cardiac MRI four chamber view showing thrombus in the lateral wall of the right ventricle in a patient 

with a medical  history of Behçet's disease 

 

Pericardial cyst 

Pericardial cysts are benign congenital lesions 

that arise from the pericardium but do not communicate 

with the pericardial space. MRI Features are those of a 

fluid intensity lesion (low T1- and high T2-signal) that 

does not enhance. Pericardial cyst may occasionaly 

contain proteinaceous fluid and thus can have high 

signal intensity on T1 and T2-weighted sequences. 
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Bronchogenic cyst 

Intracardiac Bronchogenic cysts are known as 

a rare tumor located in the atrioventricular septal region 

that may cause heart block [68], It is always 

misdiagnosed as the other intracardiac tumor, and 

definitive diagnosis should be made by pathology 

study.On MRI, bronchogenic cysts are sharply 

marginated and usually rounded lesion that has variable 

signal intensity on T1-weighted images, dependent on 

the amount of proteinaceous content , however, they 

show T2 hyperintensity with no evidence of late 

gadolinium enhancement.  

 

Unusually, bacterial infection of the heart 

(mycobacterium, klebsiella, staphylococcus) parasitic 

(hydatid cyst) or fungal (aspergillosis) can display a 

similar image. (figure8) 

 

 
Fig-8: Cardiac MRI view demonstrating a large cardiac hydatid cyst measuring 94*70mm involving the aortic 

arch and compressing the left atrium 

 

CONCLUSION 

 Cardiac tumors are rare; however, the 

differentiation of non-neoplastic lesions from neoplastic 

ones and a correct identification of the type of lesion is 

essential for appropriate therapeutic planning.Cardiac 

MRI is an important imaging modality for assessment 

of cardiac tumors because it enables non invasive tissue 

characterization of tumors and determination of the 

extent of involvement and impact on cardiac flow and 

function. 
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