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ABSTRACT 

Aims: Secondary cardiac tumours are rare conditions, often difficult to suspect. We aim to describe the diagnostic po- 
tential of transthoracic and transesophageal echocardiography in this field, and to discuss their reliability as modalities 
of choice for preoperative diagnosis. Methods and Results: We used several complementary diagnostic approaches: 
Color-Doppler transthoracic echocardiography, transesophageal echocardiography, regional myocardial perfusion test 
and three-dimensional transthoracic echocardiography. The latter was employed to confirm the previously performed 
tests. All tests revealed the presence of an echogenic, oval-shaped and well-delimited mass in the basal part of intervene- 
tricular septum. Conclusion: Even though it was initially asymptomatic and characterized by scarce clinical manifesta- 
tions, the intra-cardiac mass was reliably identified in this patient by means of the cited diagnostic modalities, which 
also allowed adequate surgical planning. The immunohistochemical examination revealed the secondary nature of this 
tumour. Basic and advanced echocardiography examinations were crucial in the decision-making process. 
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1. Case Report 

A 54-year-old man with mild hypertension was sched- 
uled for echocardiography due to a second degree systolic 
murmur heard at the cardiac apex during a pre-endoscopy 
cardiologic assessment. Blood tests were unremarkable. 
Five years earlier, the patient had undergone surgical 
treatment of an oesophageal neoplasm recognized, later 
identified as a gastrointestinal stromal tumor (GIST). 
Postoperatively, the patient had received adjuvant treat- 
ment with Imatinib (Gleevec). Both total-body computed 
tomography (CT) and upper gastrointestinal endoscopy 
were performed annually and neither recurrence nor re- 
petitive lesions were identified at any time. Color-Dop- 
pler transthoracic echocardiography (TTE) was perform- 
ed using a Philips IE33 scanner; it showed normal di- 
mensions of the cardiac chambers, a normal global and 
segmental left ventricular function and marked intervene- 
tricular septal hypertrophy (Figure 1). Subsequent trans- 
esophageal echocardiography identified an echogenic 
mass within the basal portion of the interventricular sep-  

tum (Figure 2). Therefore, regional myocardial perfusion 
test was performed (intravenous contrast agent: Sono- 
Vue 1 ml in bolus, then 0.8 ml per minute during the 
examination) revealed a normal myocardial blood supply 
and confirmed the presence of a well-delimited, oval- 
shaped mass within the interventricular septum. The ex- 
istence of this mass was also confirmed by three-dimen- 
sional transthoracic echocardiography (Figure 3). The 
 

 

Figure 1. Two-dimensional transthoracic echocardiography 
image showing septal hypertrophy. *Corresponding author. 
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Figure 2. Transesophageal echocardiography image show- 
ing an echogenic mass within the basal portion of the inter- 
ventricular septum. 
 

 

Figure 3. Three-dimensional transthoracic echocardiogram- 
phy: confirmation of the presence of the mass within the 
basal septum. 
 
lesion was surgically excised; the immunohistochemical 
analysis revealed neoplastic cells positive for desmin, 
synaptophysin, cromogranine and CD-117 (c-kit) im- 
munophenotype. These findings allowed to define the 
metastatic nature of the lesion (sub-endocardial locally 
infiltrating multi-nodular GIST). After an uneventful re- 
covery (Figure 4), the patient was discharged and started 
post-excisional chemotherapy with GLEEVEC and San- 
dostatin. In February 2010 a spiral CT scan showed again 
a 4 × 4.8 cm mass within the interventricular septum. At 
the abdominal level, two nodules within the left lobe of 
the liver (5 cm and 2 cm wide) were identified, along 
with another 1.5 cm nodule within the right kidney. 
Transthoracic Echocardiography confirmed the presence 
and the dimension of the intraseptal cardiac mass. Fol- 
lowing surgical excision of the largest abdominal mass, 
two-dimensional TTE (Figure 5) and TTE perfusion 
imaging (Figure 6) showed a much wider intraseptal 
mass, with markedly hypoperfused areas, likely due to 
necrosis. The decision to perform a new intracardiac ex- 
cision was then taken. Our patient underwent repeat me- 
dian resternotomy. Under extracorporeal circulation, aor- 
totomy was performed and the endoventricular mass (2.2 
× 3 cm) was visualized through the aortic valve. The  

 

Figure 4. Post-excisional transthoracic echocardiography. 
 

 

Figure 5. Two-dimensional transthoracic echocardiography 
image showing recurrence within the basal septum at follow- 
up. 
 

 

Figure 6. Transthoracic echocardiography perfusion image 
identifying hypoperfused areas within the mass. 

 
mass infiltrated the interventricular septum, and could be 
excised with a portion of surrounding tissue. The cones- 
quent interventricular defect was closed with a PTFE 
patch using a combined trans-aortic and a trans-tricuspid 
access. The patient was weaned from extracorporeal cir- 
culation and prolonged surgical hemostasis was required. 
Twenty-four hours after the intervention, surgical revi-
sion for bleeding was necessary, without identification of 
any surgical source of bleeding. During this procedure a 
progressive worsening of the cardiac function caused the 
patient’s death. 
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2. Discussion 

Secondary cardiac tumors are rare, with an incidence of 
4% in non-selected samples and up to 20% in post-mor- 
tem analyses of patients deceased for the evolution of a 
malignant neoplasm [1]. Signs and symptoms are non- 
specific, as in our case. This makes difficult the noninva- 
sive diagnosis. Nonetheless, patients may present with 
ventricular arrhythmias and/or signs of congestive heart 
failure depending on the location of the lesion, thus 
prompting echocardiography assessment. Few previous 
cases reported over metastatic intracardiac lesions in pa- 
tients with oesophageal cancer [2,3]. We believe that in 
patients with history of malignant tumor and appearance 
of unexplained arrhythmias or heart failure, a high level 
of suspicion should be maintained with respect to the 
possibility of intracardiac metastasis. 

Transthoracic and transesophageal echocardiography 
may be useful for the diagnostic process of such masses 
[4]. In particular, TTE is effective as a screening modal- 
ity, while transesophageal echocardiography provides an 
accurate estimation of lesion dimension. Such estimation, 
as illustrated by our case, is at least comparable to that 
obtained by CT scan. Additionally, three-dimensional TTE 
provides an excellent visualization of the relationship of 
the mass with the surrounding structures, thus allowing 
precise operative planning and the assessment of the po-
tential for surgical resection. However, the poor prognosis 
of these patients should be kept in mind during the deci-
sion-making process. 

3. Conclusion 

The integration of basic and advanced echocardiography 
modalities (Color-Doppler transthoracic echocardiogram- 
phy, transesophageal echocardiography, regional myo- 
cardial perfusion test and three-dimensional transthoracic 
echocardiography) are invaluable in the diagnosis and 
preoperative evaluation of patients affected by intracar- 
diac metastatic lesions. 
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