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  BACKGROUND 
 Left-sided tumours of the heart are known to cause symp-
toms of left heart failure and arterial embolism. Hence, 
resection using open heart surgery is the treatment of 
choice. 1  However, in patients with severe respiratory dis-
ease, median sternotomy and cardiac surgery using car-
diopulmonary bypass may not be feasible due to its very 
high perioperative risk of respiratory failure. 

 A calcifi ed amorphous tumour (CAT) of the heart is an 
extremely rare non-neoplastic cardiac mass. It was initially 
described in 1997 and only a handful of cases have been 
published so far. 2  

 We report our experience with a patient presenting with 
a CAT and severe respiratory disease who underwent sur-
gical removal using minimal access cardiac surgery, and 
review the current literature.  

  CASE PRESENTATION 
 A 69-year-old female presented to King’s College Hospital 
with acute dyspnoea and pulmonary oedema, without 
signs of infection. Her coronary risk factors included 
hypertension, type II diabetes and myocardial infarction 10 
years ago. Given her history of coronary artery disease and 
a positive troponin test (1.1 μg/l), the episode was initially 
diagnosed as an ischaemic coronary event. Other relevant 
comorbidities were severe chronic obstructive pulmonary 
disease with bronchial asthma requiring home oxygen and 
polymyalgia rheumatica, both involving long-term steroid 
use of prednisolone (20–50 mg) according to symptoms. 
Her lung function test showed a severe obstruction with a 
forced expiration over 1 s of 900 ml (50% of the predicted), 
without effect to bronchodilators. Her arterial blood gas on 
room air was pCO 2  6.0 kPa and pO 2  7.7 kPa and biochem-
istry assays, including serum calcium and parathormone 
levels were within normal limits. There was no evidence 
of deranged renal function and ECG on initial presentation 

showed sinus rhythm with no evidence of cardiac ischae-
mia or left venticle dysfunction.  

  INVESTIGATIONS 
 Transthoracic echocardiography (TTE) after initial admis-
sion highlighted a mobile mass of 2 cm in length in her 
left ventricular outfl ow tract (LVOT) ( fi gure 1 ). Three-D 
transoesophageal echocardiography (3-D TOE) showed 
the mass attached around the basal part of the A2 scal-
lop of her mitral valve. The mass moved freely across the 
aortic valve during systole. The clinical presentation of the 
patient and the morphology of the mass were consistent 
with a provisional diagnosis of an intracardiac tumour 
rather than vegetation, and the probable diagnosis of a 
papillary fi broelastoma was made. The left ventricular 
ejection fraction was 55% and the posterior mitral valve 
leafl et showed some restriction resulting in mild mitral 
regurgitation.  

 As part of her preoperative diagnostics, the patient 
underwent a coronary angiogram which revealed an 
occluded right coronary artery (RCA). After discussion 
at our multidisciplinary cardiac meeting she was offered 
high-risk cardiac surgery using a limited sternotomy. 
However, due to improvements of her symptoms and 
the very high predicted perioperative risks she faced, the 
patient turned down the option of any surgical treatment 
at that time. 

 In the following 4 months she had further four admis-
sions with dyspnoea and also suffered a left-sided cerebral 
infarct. After complete neurological investigations this 
event was thought to be most likely of embolic nature 
caused by the intracardiac mass. Her neurological symp-
toms resolved over a period of 1 week, and she was now 
willing to consent for cardiac surgery. Given her lack of 
coronary symptoms and her respiratory condition, the 
decision was made not to revascularise the RCA.  
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  Summary 
 Calcifi ed amorphous tumour (CAT) of the heart is a rarely reported non-neoplastic cardiac mass. The authors report a 69-year-old female 

with long-standing severe asthma and on home oxygen, who presented with a 2 cm mobile mass in the left ventricular outfl ow tract and 

symptoms of left heart failure and stroke. During minimal access cardiac surgery, a CAT was found attached to the base of the mitral valve. 

The tumour was removed and the patient had an uneventful postoperative course. The authors present their experience with this patient and 

review the current literature on this rare kind of tumour.     
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  TREATMENT 
 The operation was performed through an L-shaped limited 
sternotomy into the 4th right intercostal space, under 3-D 
TOE guidance. After the patient was placed on cardiopul-
monary bypass using a two-stage cannula, she was cooled 
down to 32ºC and cardioplegia was given directly into the 
aortic root. The ascending aorta was opened through a 
transverse incision 1 cm above the RCA ostium and the 
tumour approached through the aortic valve. Examination 
of the calcifi ed tumour showed that it was attached to the 
anterior mitral valve ring. A shave excision of the mass 
was possible and the tumour was therefore removed with-
out the valve requiring any repair.  

  OUTCOME AND FOLLOW-UP 
 The patient made an uneventful recovery from surgery 
and was discharged home on the seventh postop day. 
Histological investigation of the mass showed no malig-
nant cells and the fi nal diagnosis of a CAT tumour was 
made ( fi gure 2 ). At 3 months follow-up, her TTE was sat-
isfactory; however, the patient continues to suffer from 
dyspnoea on moderate exertion.   

  DISCUSSION 
 CAT was fi rst described as a distinct pathological entity 
in 1997 when Reynolds  et al  published a series of 11 cases 
from the Mayo Clinic between 1965 and 1997. 2  Grossly, 
the lesions were fi rm, yellow-white, and partially calcifi ed, 
and arose in any of the four chambers. Microscopically, all 

lesions were characterised by nodular calcium in a back-
ground of degenerating blood elements and chronic infl am-
mation. The initiating factors leading to fi brin aggregation 
and for the thrombotic material to undergo dystrophic cal-
cifi cation rather than the usual process of organisation, is 
not clear. However, the fi brin on the surface is a potential 
source of emboli. 

 Since then, there have been another eight cases reported 
in the literature. 3  –  9  Six of these patients had CAT involving 
the myocardium of the heart, 3  –  8  whereas the other two 
where mobile masses arising from the mitral valve and tri-
cuspid valve respectively, as in our case. 4   9  The patients 
had initially presented with syncopy, dyspnoea, chest pain 
and arrhythmia, whereas in one patient it was a coinciden-
tal fi nding on echo while investigating sepsis. 

 The differential diagnosis of a cardiac tumour includes a 
variety of neoplastic and non-neoplastic processes. Cardiac 
valve tumours are rare, accounting for only 8% of cardiac 
tumours and of these, papillary fi broelastomas are the most 
predominant. Although TTE is suffi cient for the diagnosis 
of most cardiac tumours, small or multiple tumours may 
be missed and TOE is recommended. Following 3-D TOE, 
the main differential diagnosis in our case was papillary 
fi broelastoma as 90% of these tumours affect the heart 
valves with 35% of these affecting the mitral valve. 10  Also 
90% of these tumours are solitary, as was the case here, 
and their calcifi cation has also been reported in the litera-
ture. 11  However, histologically these tumours have a con-
nective tissue core of collagen, elastin and smooth muscle 

 Figure 1    Echocardiography showing the mobile mass in the left ventricular outfl ow tract and prolapsing into the open aortic valve.    
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cells covered with endothelium, none of these features 
were observed in our case. Myxomas can show promi-
nent areas of calcifi cation and have also been reported to 
affect the mitral valve. 12  But on echocardiogram they are 
typically found in the left atria attached to the septum by 
a stalk and histologically there should still have been some 
areas of classic myxoma present showing the polygonal 
myxoma cells. 

 Therefore, as the mass was composed of amorphous 
material with areas of fi brosis and heavy calcifi cation, his-
tologically, the differential diagnosis became one of non-
neoplastic causes such as vegetation. The mass could be a 
sequelae of some past infection with the infected mass sub-
sequently becoming calcifi ed. However, our patient gave 
no history of infective endocarditis or rheumatic fever and 
the changes on the mitral valve were of ischaemic nature 
and explained with the occlusion of the RCA. Therefore, 
taking the history and histological features in combination 
confi rmed our diagnosis of CAT. 

 The location of the cardiac tumour is of importance 
because of its potential to embolise. Right-sided cardiac 
tumours remain predominantly asymptomatic until they 
become large enough to interfere with intracardiac blood 
fl ow, alter haemodynamic function or induce arrhythmias. 
Chronic, repeating pulmonary embolisation may lead to 
signifi cant hypoxemia and severe pulmonary hyperten-
sion. Left-sided tumours may result in arterial embolism, 
resulting in stroke, myocardial infarction, mesenteric 
ischaemia, renal infarction or limb ischaemia. Depending 
on their size and mobility, the cardiac tumour can also give 
rise to obstruction of left ventricular fi lling during diastole, 
or LVOT obstruction, resulting in left heart failure and 
possible pulmonary oedema. The CAT reported here was 
unique in that it was freely mobile across the aortic valve. 

 The surgical resection of a symptomatic or asympto-
matic benign cardiac mass offers good long-term survival. 1  
Left-sided tumours should be resected even in asympto-
matic patients to prevent sudden death and arterial emboli. 
Surgical excision of a CAT is usually suffi cient to manage 
the tumour as it is benign and complete surgical excision of 
the mass should be curative. Incomplete resection resulting 
in recurrence has been reported in the literature for these 
tumours and therefore their surgical removal requires due 
diligence. 5  

 However, severe comorbidities such as severe respira-
tory disease, as in our patient, may increase the predicted 

operative mortality such that on balance any surgical inter-
vention is deemed not to be feasible. Clearly in our case, 
the patient was extremely lucky to fully recover from her 
stroke after she had initially turned down the option of 
surgical resection of the mass. Nevertheless, our experi-
ence with her postoperative course demonstrates that 
using modern surgical techniques, in the form of minimal 
access cardiac surgery, reduces perioperative risk allowing 
for surgical intervention in high-risk patients who would 
otherwise have been deemed inoperable in the past. 

  Learning points 

 ▶    The surgical resection of a symptomatic or 
asymptomatic benign cardiac mass offers good long-
term survival. 1   
  Left-sided tumours should be resected even in  ▶

asymptomatic patients to prevent sudden death and 
arterial emboli.  
  Minimal access cardiac surgery reduces perioperative  ▶

risk allowing for surgical intervention in high-risk 
patients who would otherwise have been deemed 
inoperable in the past.      
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