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         Introduction 

 Before the clinical introduction of echocardiog-
raphy, the in vivo diagnosis of cardiac tumors 
was virtually impossible, and almost exclusively 
done at autopsy  [  1  ] . 

 Echocardiography has de fi nitely changed 
the diagnostic work-up of cardiac tumors, 
allowing an easy, early, fast, low-cost, and 
accurate diagnosis  [  2–  12  ] . As a result, the prog-
nosis improved too. In fact, before the introduc-
tion of echocardiography the prognosis was 
poor not only for malignant, but also for benign 
neoplasms, such as myxomas,  fi bromas, and 
 fi broelastomas, which could not be recognized 
until progressive obstruction of cardiac cham-
bers, severe arrhythmias, and/or embolic events 
occurred. 

 The ultrasound diagnosis of cardiac tumors 
depends on the technological level of the instru-
mentation and on the operator’s skill and experi-

ence, which is particularly true for small and 
unusual lesions. The cardiologist performing 
the examination should know the clinical his-
tory of the patient and should be expert on the 
wide spectrum of cardiac masses which may be 
incidentally encountered during a routine 
examination. 

 Very often cardiac tumors are asymptomatic 
at an early stage, and in about 12% of the cases 
they are occasionally found during ultrasound 
examination requested for other reasons  [  13  ] . 
They often produce mild clinical signs, but some-
times their  fi rst clinical presentation is dramatic 
with life-threatening arrhythmias, atrioventricu-
lar block, pericardial effusion or tamponade, car-
diac failure  [  14  ] , severe valvular regurgitation, 
pulmonary hypertension secondary to left ven-
tricular in fl ow obstruction, and embolic events. 
Sometimes general signs as fever and artralgia 
may also occur  [  15  ] .  

   Prevalence 

 Primary cardiac tumors are much rarer than 
metastatic tumors (prevalence at autopsy of 
0.001–0.28% and 1.5–21%, respectively)  [  16–  18  ] . 
The “3/4 rule” may be a useful mnemonic aid: 
more than 3/4 of primary tumors are benign and 
3/4 of those are atrial myxomas, which therefore 
are the most common cardiac tumors; 3/4 of 
malignant cardiac tumors are sarcomas  [  19  ] .  
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   How to Distinguish a Malignant from 
a Benign Lesion 

 The histological differentiation of cardiac masses 
or even the ability to simply distinguish between 
a malignant and a benign mass is still very 
dif fi cult with ultrasound, and sometimes even at 
surgical inspection. Therefore, the histological 
diagnosis at surgery is deemed necessary to make 
a correct and de fi nitive diagnosis and to optimize 
therapy. Despite these important limitations, 
some ultrasound characteristics as the number of 
masses, their location, their ultrasound texture, 
and the presence of calci fi cation, may help sug-
gesting the histological type. 

  Number . Myxomas are the most frequent cardiac 
tumors. They are usually made of a single intrac-
ardiac mass (Fig.  7.1 ) but very rarely, and partic-
ularly in young patients, they are multiple. 
Fibromas are made of a single mass too, but they 
are usually found well before the adolescence 
when compared to myxomas, and sometimes, 
albeit very rarely, even in utero (Fig.  7.2 ). 
Rhabdomyomas are often multiple (Figs.  7.3  and 
 7.4 ), they are associated with tuberous sclerosis, 
and may regress spontaneously.     

  Dimensions.  Fibromas are usually very large 
(Fig.  7.2 ) whereas rhabdomyomas are of variable  
dimensions (Figs.  7.3  and  7.4 ), but most often 
small, and may regress spontaneously. 
Fibroelastoma is usually small (Fig.  7.5 ) and 
other tumors may be very different in size. 
Obviously, a big mass always derives from the 

growth of a small mass, therefore, this criterion 
may have a limited value.  

  Location.  Myxomas are generally found in the 
atria, particularly in the left atrium, and almost 
always originate from the atrial septum (Fig.  7.1 ), 
whereas rarely involve the valvular or subvalvu-
lar apparatus  [  10  ] . They are almost never found 
on the posterior wall of the left atrium, which 
may help differentiating them from atrial thrombi 
or leiomyosarcomas. Fibroelastomas are almost 
always attached to a cardiac valve, mostly to the 
aortic valve (Fig.  7.5 ), then to the mitral valve 
and very rarely the tricuspid valve and the endo-
cardial wall. Rhabdomyomas have a typical 
intramyocardial distribution. Lipomas are found 

  Fig. 7.1    Transesophageal echocardiography. Reprinted with permission of the Italian Society of Cardiology. Large left 
atrial myxoma attached to the interatrial septum, prolapsing in diastole through the mitral valve       

  Fig. 7.2    Fetal echocardiography. Reprinted with permis-
sion of the Italian Society of Cardiology. Large right 
ventricular  fi broma (T) occasionally seen in a fetus 
without signs of heart failure       
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in the interatrial septum, they are round or they 
may produce a diffuse septal in fi ltration known 
as septal lipomatosis, but they may be observed 
in other structures, included the pericardium. 
Sarcomas (Figs.  7.6  and  7.7 ) may be found in any 
part of the heart.   

  Ultrasound structure.  The ultrasound “texture” 
and some peculiar characteristics of cardiac 
tumors may help in the differential diagnosis. 
Teratomas and hamartomas are often non-homo-
geneous and may have spotty calci fi cations, 
whereas rhabdomyomas are homogeneous 
(Figs.  7.3  and  7.4 ). Left atrial thrombi can be dif-
ferentiated from myxomas when a multi-layered 
structure is detected. Echo-lucent or transparent 
areas, corresponding to hemorrhagic or necrotic 
spots at histology, may be also be detected in 

  Fig. 7.3    Neonatal echocardiography. Reprinted with 
permission of the Italian Society of Cardiology. Two 
rhabdomyomas, the smaller at the apical segment of the 
interventricular septum ( arrow ) and the larger in the left 

atrium in a newborn with heart failure, con fi rmed at 
autopsy.  AO  aorta,  LA  left atrium,  LV  left ventricle,  RA  
right atrium,  RV  right ventricle,  RVOT  right ventricular 
out fl ow tract       

  Fig. 7.4    Two-dimensional echocardiography. Reprinted 
with permission of the Italian Society of Cardiology. Left 
ventricular short-axis view in a 12-year-old child with tuber-
ous sclerosis.  Arrows  indicate rhabdomyomas in regression       

  Fig. 7.5    Color-Doppler transthoracic echocardiography. 
Fibroelastoma of the aortic valve ( arrow )       
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myxomas, (Fig.  7.1 ) but exceptionally in vegeta-
tions and thrombi. Lipomas are homogeneous 
and markedly hyper-re fl ective masses. 

  Vascularization.  A rich vascularization may sug-
gest the diagnosis of malignancy. However, the 
paraganglioma, which is also called cardiac pheo-

chromocytoma independently from its ability to 
produce catecholamines, is an exception. In this 
tumor, which is most often benign, the vascular-
ization is so developed (Fig.  7.8 ) that coronary 
steal and even angina may occur  [  12  ] . Cardiac 
hemangioma, which is benign too, is also highly 
vascularized  [  5  ] . Lastly, the presence of vessels 
in a cardiac mass is not typical of tumors: in fact, 
old thrombi may be perfused by neovessels which 
can be imaged by high-resolution ultrasound 
(Fig.  7.9 )  [  20  ] .   

  Cardiac myxoma, the great mimic.  The case of 
myxoma demonstrates how many exceptions 
may have these diagnostic tips. The cardiac myx-
oma is a mobile mass attached to the left side of 
the fossa ovalis by a peduncle allowing wide back 
and forth excursion in the left atrial chamber. The 
mass may obstruct in diastole the atrioventricular 
in fl ow (Fig.  7.1 ) thus clinically mimicking mitral 
stenosis, and similar to mitral stenosis it may pro-
duce embolic events secondary to fragmentation 
of the fragile mass. In 10% of the cases the mass 
is sessile. 

 The site of attachment, dimensions, and struc-
ture of myxomas may be very heterogeneous. In 
the large study of Goswami et al.  [  3  ]  84% origi-
nated from the left atrium, 12% from the right 
atrium, and the remaining 4% from both atria. 
Sixty-nine percent of left atrial myxoma origi-
nated from the fossa ovalis, 28% from the inferior 

  Fig. 7.6    Transthoracic echocardiography. Reprinted with 
permission of the Italian Society of Cardiology. Short-
axis view at the level of the great arteries. Sarcoma 
in fi ltrating the right ventricular out fl ow tract and the pul-
monary artery       

  Fig. 7.7    Transthoracic echocardiography. Large sarcoma in fi ltrating the anteroseptal and apical wall of both left and 
right ventricles, with massive pericardial effusion       
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  Fig. 7.8    Transthoracic color-Doppler echocardiography. Reprinted with permission of the Italian Society of Cardiology. 
Richly vascularized right atrial paraganglioma       

border of the septum, and the remaining 3% from 
the lateral wall. Similarly, the great majority of 
right atrial myxomas originated from the right 
side of the fossa ovalis. All biatrial myxomas in 
this large series straddled the fossa ovalis. Very 
rarely myxomas may be found in both the right 
and left ventricle. The surface is most often 
smooth and globular, but in 15% of the cases it 
may be papillary and friable. Echo-lucent areas 
within the myxoma can be found in 70% of the 
cases, often as large as 1 cm  [  2  ] . In about 10% of 
the cases, calci fi cations may be also observed. 

 When the diagnosis is made in a young patient, 
one should always consider the presence of mul-
tiple and relapsing lesions and a familiar 
distribution.  

   Which Role for Transesophageal 
Echocardiography? 

 Transthoracic echocardiography has greatly 
improved in the last decade allowing better detec-
tion of structures in the far  fi eld, as the atria. In a 
recent review of 149 primary cardiac tumors in 
China  [  1  ]  transthoracic echocardiography was 
diagnostic in 93.3% of the cases. In the 10 
remaining cases missed at transthoracic echocar-
diography the mass was in the pericardium (eight 
cases), in the left atrium (one case), and on the 
posterior surface of the heart (one case). 

 Of course, transesophageal echocardiogra-
phy  [  5–  8  ]  has a better resolution than transtho-
racic echocardiography, because the acoustic 
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impedance is lower and the transducers have a 
higher spatial resolution. Despite this advan-
tage, transesophageal echocardiography not 
often brings additional information over transt-
horacic echocardiography, relevant for surgical 
referral of the patient  [  3  ] . However, the supe-
rior wall of the right atrium and the right atrial 
appendage are only incompletely seen by 
transthoracic echocardiography and anatomi-
cal details of the inferior and superior vena 
cava may be better seen by transesophageal 
echocardiography  [  7  ] . 

 Intraoperative transesophageal echocardiog-
raphy is useful to guide surgery and to evaluate 
the results of valve repair in case of in fi ltration of 
the atrioventricular valves or to con fi rm the 
absence of intracardiac shunts after septal repair. 

Lastly, transesophageal echocardiography moni-
tors weaning from cardiopulmonary bypass, par-
ticularly patients undergoing partial ventricular 
resection for in fi ltrating tumors. Sometimes 
transesophageal echocardiography may help 
guiding transvenous biopsy of right chamber 
masses particularly of inoperable malignant 
tumors, when the histology is necessary to guide 
chemotherapy.  

   Metastatic tumors 

 The prevalence of cardiac metastasis from tumors 
originated in the lung, breast, kidney, skin, and 
colon is 100–1,000 times higher compared to 
 primary cardiac tumors  [  1  ] . Cardiac metastases 

  Fig. 7.9    Transthoracic color-Doppler echocardiography. 
Vascularized apical thrombus.  Upper panel : epicardial 
tract of the left anterior descending (LAD) coronary artery 
visualized by color-Doppler and the corresponding pulsed 

Doppler tracing with the characteristic anterograde sys-
tolic and diastolic  fl ow.  Lower panel : vascularized apical 
thrombus with  fl ow directed away from the transducer 
( modi fi ed from Voci et al.   [  20  ] )       
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represent a social problem, because paradoxi-
cally the improvement in chemo- and radiother-
apy, prolonging the life expectancy of these 

patients also increased the prevalence of cardiac 
metastasis, from 0.2 to 6% before 1996 to more 
than 10% in 2003  [  2  ] . Cardiac metastases can be 
intramyocardial (Fig.  7.10 ) and/or pericardial 
(Fig.  7.11 ) and produce pericardial effusion and 
tamponade. Lymphoma may compress the car-
diac chambers (Fig.  7.12 ) or produce the superior 
vena cava syndrome (Fig.  7.13 ). Kidney tumors 
may in fi ltrate the inferior vena cava and reach the 
right atrium (Fig.  7.14 ), even causing pulmonary 
neoplastic embolism.       

   Conclusions 

 Nowadays, the diagnosis of cardiac tumors is 
based mainly on transthoracic echocardiography 
which allows to visualize a cardiac mass and to 
roughly predict its nature. Transesophageal 
echocardiography is indicated in the rare cases 
when transthoracic echocardiography is non-
diagnostic, and in the perioperative monitoring of 
complex lesions.      

  Fig. 7.10    Two-dimensional echocardiography, apical 
four-chamber projection. Reprinted with permission of 
the Italian Society of Cardiology. Metastatic melanoma 
in fi ltrating almost entirely the right ventricle, and prolaps-
ing in systole through the tricuspid valve       

  Fig. 7.11    Two-dimensional echocardiography. Pericardial 
metastasis secondary to a colon carcinoma. The off-axis 
projection in the  right panel  clearly shows that the mass is 

attached to the parietal pericardium and does not in fi ltrate 
the myocardium, being therefore suitable for surgical 
resection       
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  Fig. 7.12    Mediastinal lymphoma compressing the left atrium (LA).  LV  left ventricle       

  Fig. 7.13    Intrathoracic lymphoma (CT scan,  right panel ) leading to superior vena cava syndrome with marked stagna-
tion of  fl ow in the jugular vein ( left panel )       

 

 



997 Echocardiographic Approach to the Diagnosis of Cardiac Tumors

   References 

    1.    Meng Q, Lai H, Lima J, Tong W, Qian Y, Lai S. 
Echocardiographic and pathologic characteristics of 
primary cardiac tumors: a study of 149 cases. Int J 
Cardiol. 2002;84:69–75.  

    2.    Butany J, Nair V, Naszemuddin A, Nair GM, Cotton 
C, Yau T. Cardiac tumors: diagnosis and treatment. 
Lancet Oncol. 2005;6:219–28.  

    3.    Goswami K, Shirivasta S, Bahl VK, Saxena A, 
Manchanda SC, Wasir HS. Cardiac myxomas: clinical 
and echocardiographic pro fi le. Int J Cardiol. 
1998;63:251–9.  

    4.    Padalino MA, Basso C, Svaluto Moreolo G, Thiene 
G, Stellin G. Left atrial myxoma in a child. Case 
report and review of the literature. Cardiovasc Pathol. 
2003;12:233–6.  

    5.    Rizzoli G, Bottio T, Pittarello D, Napodano M, Thiene 
G, Basso C. Atrial septal mass: transesophageal 

  Fig. 7.14    Right kidney tumor producing a mobile mass in the inferior vena cava ( upper panel ) and right atrial metas-
tasis ( lower panel )       

 



100 P. Voci and F. Pizzuto

echocardiographic assessment. J Thorac Cardiovasc 
Surg. 2004;128:767–9.  

    6.    Perez de Isla L, De Castro R, Zamorano JL, Almeria 
C, Moreno R, Moreno M, Lima P, Garcia Fernandez 
MA. Diagnosis and treatment of cardiac myxomas by 
transesophageal echocardiography. Am J Cardiol. 
2002;90:1419–21.  

    7.    Leibowitz G, Keller NM, Daniel WG, Freedberg RS, 
Tunica PA, Stottmeister C, Kronzon I. Transesophageal 
versus transthoracic echocardiography in the evaluation 
of right atrial tumors. Am Heart J. 1995;130:1224–7.  

    8.    Mahdhaoui A, Bouraoui H, Amine MM, Mokni M, 
Besma T, Ernez Hajri S, Deridi G, Khelfa M, Bahri F, 
Yacoubi T, Sriha B, Ammar H. The transesophageal 
echocardiographic diagnosis of left atrial myxoma 
simulating a left atrial thrombus in the setting of mitral 
stenosis. Echocardiography. 2004;21:233–6.  

    9.    Vieira MLC, Ianni BM, Mady C, Encinas J, 
Pommerantzeff PMA, Fernandes PP, Leal SB, Mathias 
Jr W, Andrade JL, Ramires JA. Left atrial myxoma. 
Three-dimensional echocardiographic assessment. 
Arq Bras Cardiol. 2004;82:284–6.  

    10.    Borges AC, Witt C, Bartel T, Muller S, Konertz W, 
Baumann G. Preoparative two- and three-dimensional 
transesophageal echocardiographic assessment of 
heart tumors. Ann Thorac Surg. 1996;61:1163–7.  

    11.    Mehmood F, Nanda NC, Vengala S, Winokur T, Dod 
HS, Ebenezer F, Patel V, Bodiwala K, Upendram S, 

Kirklin JK, McGif fi n DC, Paci fi co AD. Live three-
dimensional transthoracic echocardiographic assess-
ment of left atrial tumors. Echocardiography. 
2005;22:137–43.  

    12.    Turley AJ, Hunter S, Stewart M. A cardiac paragan-
glioma presenting with atypical chest pain. Eur J 
Cardiothorac Surg. 2005;28:352–4.  

    13.    Reynen K. Cardiac myxoma. N Engl J Med. 
1995;333:1610–7.  

    14.    Salcedo EE, Cohen GL, White RD, Davison M. 
Cardiac tumors: diagnosis and management. Curr 
Probl Cardiol. 1992;17:73–137.  

    15.    Pinede L, Duhaut P, Loire R. Clinical presentation of 
left atrial cardiac myxoma. A series of 112 consecu-
tive cases. Medicine. 2001;80:159–72.  

    16.    Glancy DL, Roberts WC. The heart in malignant mel-
anoma. A study of 70 autopsy cases. Am J Cardiol. 
1968;2:355–71.  

    17.    Centofanti P, Di Rosa E, Deorsola L. Primary cardiac 
tumors: early and late results of surgical treatment in 
91 patients. Ann Thorac Surg. 1999;68:1236–41.  

    18.    Silverman NA. Primary cardiac tumors. Ann Surg. 
1980;191:127–38.  

    19.    Vander Salm TJ. Unusual primary tumors of the heart. 
Semin Thorac Cardiovasc Surg. 2000;12:89–100.  

    20.    Voci P, Pizzuto F, Romeo F. Coronary  fl ow: a new 
asset for the echo lab? Eur Heart J. 2004;25:1867–79.      


	7: Echocardiographic Approach to the Diagnosis of Cardiac Tumors
	Introduction
	Prevalence
	How to Distinguish a Malignant from a Benign Lesion
	Which Role for Transesophageal Echocardiography?
	Metastatic tumors
	Conclusions
	References


