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Abstract
A case of multiple embolisms in the left coronary artery as a rare first manifestation of left atrial myxoma is reported. 
A patient with embolic myocardial infarction and congestive heart failure was treated by percutaneous aspirations 
and balloon dilatations. Transesophageal echocardiography disclosed a villous myxoma with high embolic potential.  
Surgical resection of the tumour, suturing of a patent foramen ovale suture and an annuloplasty of the dilated tricus-
pid annulus was performed the third day after the admission. 

Recovery of the documented left ventricular systolic function can be explained by resorption of myxomatous mate-
rial. The patient was discharged ten days after the surgery.
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��Introduction
Myxomas are the most common primary heart tu-
mours most of which occur sporadically. In 90% of 
cases it is a solitary tumour, and in 75-90% of cases, it 
is localised in the left atrium [1].  The tumour is usu-
ally benign and malignant forms of myxomas are very 
rarely reported [2].  

The clinical manifestation of a myxoma depends on 
its localisation, size and fragility. In the majority of cas-
es, nonspecific systemic symptoms precede from sever-
al months up to years before a diagnosis is made.  These 
symptoms are probably caused by the production of 
interleukin-6 by tumour cells [3]. Additional possible 
clinical manifestations such as fatigue, exertional dysp-
noea up to pulmonary oedema, vertigo, atrial fibrilla-
tion and syncope, following from the obstruction of the 
mitral orifice and systemic embolisms. Embolisms are 
described in about one-third of the patients [4]. Right 
atrial myxomas can cause right-sided heart failure and 

pulmonary embolism or a paradoxical systemic embo-
lism in case of patent foramen ovale (PFO). 

Coronary artery embolism is one of the less frequent 
clinical manifestations of the tumour.

��Case study:

A 67 years old man with no significant medical history 
called an ambulance following a sudden onset of chest 
pain and shortness of breath which lasted for 20 min-
utes.

An ECG showed myocardial infarction with ST el-
evations in the anterolateral leads. The patient was 
treated with acetylsalicylic acid 250 mg and heparin 
5.000 IU intravenously and transferred for an urgent 
coronary angiogram. These procedures were started 
fifty minutes after the onset of chest pain.  Embolic 
occlusions of several branches of the left coronary ar-
tery were demonstrated in the periphery of the left an-
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terior descending artery (LAD), the second diagonal 
artery (D2) and the proximal part of the first obtuse 
marginal artery (OM1). (Figure 1)  There was no pa-
thology relating to the right coronary artery. No signs 
of pathological vascularization were present. Percuta-
neous coronary intervention on OM1 was attempted. 
The occlusion was easily crossed with Runthrough® NS 
Floppy PTCA guidewire (Terumo, Japan). Repetitive 
usage of ProntoV4 and Pronto LP extraction catheters 
(Vascular Solutions, Inc., USA) was unsuccessful, 
and also dilatations in the site of the occlusion and 
intracoronary administration of eptifibatide did not 
lead to the artery recanalization. The only result was 
a slight movement of embolic mass distally to OM1. 
(Figure 2)  Because there was a clear embolic possibil-
ity and minimal effect resulting from aspirations and 
balloon dilatations in OM1, other occluded coronary 
artery branches were not percutaneously treated.  The 
patient continued to experience mild chest pain and 
shortness of breath following the procedure, and he 
was admitted to the Coronary Care Unit for further 
therapy.

Transthoracic echocardiography showed a non-di-
lated left ventricle with akinesia of the apex, lateral wall 
and part of the inferior wall. Systolic function of the 
the left ventricle (LV) was moderately impaired with a 
left ventricle ejection fraction (LVEF) of 40%. The sec-
ond degree of diastolic LV dysfunction, pseudonormal 
filling pattern, mild mitral and tricuspid regurgitation, 

was observed. Other than a mildly enlarged left atrium, 
no other pathology was found. The right ventricle was 
not dilated, which showed a well preserved systolic 
function. Transoesophageal echocardiography was 
performed subsequently to find the source of the coro-
nary embolism. A 25 x 20mm villous tumour in the left 
atrium, arising from the interatrial septum, presenting 
with the echocardiographic features of a cardiac myx-
oma, was detected.  (Figures 3-4) The tumour did not 
cause an obstruction of the mitral orifice, and the mi-
tral annulus was not dilated. Furthermore, the PFO was 
recorded as having an insignificant left-to-right shunt. 
Dilatation of the tricuspid annulus to 47mm and mod-
erate tricuspid regurgitation were the other findings. 
Blood tests showed significant leukocytosis (20 x 109 
/l) with mild neutrophilia, C-reactive protein was in-
creased (113 mg/l). However, procalcitonin levels were 
within the normal range (0.12 µg/l). The maximum 
value of creatine kinase CK was 68 μkat/l and troponin 
T 5451 ng/l.

At a multidisciplinary team meeting, it was agreed to 
proceed to with surgery. 

A standard pre-assessment was completed and all 
no contradictory results reported. Neurological exami-
nation, including computed tomography (CT) of the 
brain, excluded embolisms in the intracranial arteries. 
The patient was treated with intravenous furosemide 
120 mg i.v. daily before surgery and also with levosi-
mendan 0,1 µg/kg/min infusion for 30 hours immedi-

Fig. 1. Embolic occlusion of periphery of LAD, D2, proxi-
mal OM1 (arrow)

Fig. 2. Result in OM after multiple aspirations and balloon 
dilatations (arrow)
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ately postoperatively due to the development of acute 
heart failure. 

Surgical resection of the tumour was performed the 
third day after the admission. After the opening of the 
left atrium, a villous myxoma was removed including 
the adjacent part of the interatrial septum. (Figures 
5-6)  The resultant septal defect was closed by direct 
suturing. Suturing of the PFO and an annuloplasty of 
the dilated tricuspid annulus was carried out using an 
Edwards MC3 Tricuspid Annuloplasty Ring (Edwards 
Lifesciences, USA).  

After the surgery, the patient required increased ven-
tilation support and extubation was postponed. There 
were no other postoperative issues.

Histology confirmed the diagnosis of a left atrial 
myxoma (Figures 7-8) with typical findings of stellate 
cells with eosinophilic cytoplasm in a myxoid stroma, 
extravasated erythrocytes and hemosiderin deposi-
tions. Because of the positive histology, no other im-
munohistochemical methods were used.

Postoperative echocardiography did not show any 
residual tricuspid regurgitation and improvement of 
the left ventricular systolic function with LVEF of 50% 
was observed. This probably followed the fast resorp-
tion of myxomatous emboli in the coronary circula-
tion. The patient was discharged ten days after surgery, 
and a follow up in a cardiology outpatient clinic, was 
arranged. Echocardiographic screening of the first de-
gree relatives has been organised. 

Fig. 3. Left atrial myxoma arising from fossa ovalis area, 
permanent foramen ovale. 2D TOE view. (arrow)

Fig. 5.  Surgical view into the left atrium with myxoma 
arising from interatrial septum

Fig. 4. Villous left atrial myxoma. 3D TOE view

Fig. 6. Myxoma extirpated with adjacent atrial septum
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��Discussion
Heart tumours are rare with an estimated incidence of 
0.002-0.02%. They are benign in 75% of cases. Myxo-
mas, first described by Virchow, are the most common 
benign heart tumours typically manifested in the 3rd to 
6th decade of life, more often in women [5].  This type 
of tumour is considered to arise from multipotent mes-
enchymal cells which have persisted in the heart since 
the embryonal development period [6,7]. Cardiomyo-
cyte progenitor cells and other poorly differentiated 
cells are another possible source. These cells are very 
often localised in the fossa ovalis area of the interatrial 
septum [8, 9]. In 85% of cases, the tumour grows on 
the fibrovascular stalk attaching to the sub-endothelial 

base towards the left atrium.  In 10% of patients, the 
myxoma grows towards the right atrium, and in the re-
maining 5% of patients, it is localised in the cavity of 
heart ventricles. Most commonly, myxomas are of a jel-
ly consistency and 3-8 cm when diagnosed.  Calcifica-
tions of left atrial myxomas are rarely reported, though 
they are described in more than fifty percent of right 
atrial myxomas [10]. Furthermore, focal haemorrhages 
are common. Approximately half of the myxomas have 
a smooth surface. The other half of myxomas have a 
fragile villous surface which has a greater potential to 
form embolisms.  The embolic potential of myxoma is 
not proportional to its size but rather to it is related his-
tological characteristics. Low fibrotic myxomas with a 
large myxoid intracellular mass, have a high embolic 
risk. On the other hand, highly fibrotic myxomas, more 
commonly found in elderly patients, have a lower rate 
of embolic complications [6].

In this reported case, the patient had a relatively 
small myxoma of little haemodynamic significance 
but with a high embolic potential because of its fragile 
villous surface. Histological examination showed a lot 
of myxoid intercellular matrix and regressive changes 
with haemorrhages and low grade of fibrillization.

In 4-10% of patients, myxomas are seen as a part of 
Carney complex [11].  Autosomal dominant  inherited 
mutations in genes for PRKAR 1A and MYH9 synthe-
sis are the probable cause. The other possible manifes-
tations of the Carney complex are extracardiac myxo-
mas and other tumours such as testicular tumours, 
schwannomas, pituitary adenomas and thyroid gland 
tumours as well as skin hyperpigmentation and endo-
crine disorders. Cardiac myxomas are often multiple 
and commonly atypically localised [12].

Regarding the risk of a familial transfer, routine 
echocardiographic screening for the first-degree rela-
tives of patients with myxoma is recommended, par-
ticularly in young patients who have multiple or right-
sided tumours. 

Ninety percent of myxomas are visible on transtho-
racic echocardiography. An overall evaluation of the 
haemodynamic significance of myxoma especially in-
terference with valvular apparatus is an important part 
of the examination.

Transesophageal echocardiography increases the 
sensitivity of myxoma detection up to 97% especially in 
cases of small myxomas, right atrial myxomas, or when 
a poor transthoracic window exists [13].

Fig. 7. Histopathological specimen showing myxoma tis-
sue with reactive and regresive changes. H&E 20x

Fig 8. Histopathological specimen showing a border be-
tween myxoma tissue and myocardium. H&E 100x
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Other imaging modalities are indicated when the 
findings are unclear or atypical. Cardiac CT scan offers 
the advantage of a fast performance with an excellent 
three-dimensional resolution (0.4-0.6mm). In a differ-
ential diagnosis, a CT scan compared to echocardiog-
raphy is more reliable in excluding invasive growths of 
other malignant tumours into the cardiac or surround-
ing tissues [14,15]. A radiation burden is a disadvan-
tage. A typical CT image of a myxoma is a spherical 
or ovoid heterogeneous tumour with a signal density 
lower than that of the myocardium. Less often, the sig-
nal density is the same but never higher than that of the 
myocardium [10]. Cardiovascular magnetic resonance 
(CMR) is another excellent diagnostic modality in the 
differential diagnostics of cardiac tumours [16]. It pro-
vides the advantages of best soft tissue resolution and 
absence of the radiation burden, but this is offset by the 
time required.  

A myxoma is most often of a heterogeneous tex-
ture with lower signal intensity than blood in SSFP se-
quences on CMR imaging. Late gadolinium enhance-
ment (LGE) is usually positive and often of a spotted 
character  [17].

Clinical manifestation of a myxoma varies from be-
ing completely asymptomatic in 20% of cases, to a fully 
expressed triad of symptoms such as constitutional 
symptoms, signs of intracavitary heart obstruction and 
embolic complications which are reported in 30-45% 
patients [4]. Fragments of a myxoma in the left heart 
and adhering blood clots can embolize anywhere in the 
systemic circulation and cause an infarction and even-
tually local haemorrhage. Half of myxoma embolisms 
from in the left heart are directed into cerebral arter-
ies and are responsible for 0.5% of cerebrovascular ac-
cidents [18], and it is, therefore, necessary to exclude 
myxoma in cases of multiple cerebral artery emboli.   
Late development of vascular aneurysms at the site of 
adherent emboli is an associated unwanted risk of rup-
ture and haemorrhage. Propagation of tumour cells in 
the vasa vasorum with destruction of the architecture 
of the arterial wall similarly to mycotic aneurysms is 
a possible explanation [19].  A direct tumour cell ex-
tension through the endothelium is another possible 
mechanism in the development of aneurysms.

Individual cases of embolisms into coronary arter-
ies, retinal arteries, visceral arteries, aorta and periph-
eral arteries are also described in the literature. 

Coronary artery embolisms are rare complications 
with an incidence of 0.06%. The perpendicular direc-

tion of the coronary arteries ostia from the aorta is a 
possible explanation for this [20, 21]. Embolisms into 
the right coronary artery are more often described in 
the literature, in comparison with the left coronary ar-
tery. Patients typically present with STEMI rather than 
NSTEMI, but cases of sudden cardiac death have also 
been reported [22, 23].

In reality, the number of embolisms into coronary 
arteries may be higher because of the possibility of 
insufficient examination of all the patients with myo-
cardial infarction or enduring sudden cardiac death.  
Embolism into an otherwise smooth coronary artery 
is a typical finding on coronary angiograms, though in 
about 25% of patients with proven embolic myocardial 
infarction, a standard angiogram is obtained and this 
may be explained by a fast resorption characteristic of 
the tumour in coronary arteries [24]. Pathological neo-
vascularization of the myxoma on coronary angiogram 
is rarely observed [25].

The treatment of patients with  an embolic acute 
myocardial infarction consists of the aspirations with 
catheters and balloon catheter dilatation if needed to 
achieve an opened artery. Thrombolytic therapy in 
patients with myxoma embolism is accompanied by a 
high risk of local bleeding [26-28].

Surgical extirpation is the only curative treatment 
possibility and is coupled with excellent results. Peri-
operative mortality is reported between 0-4% [29,30]. 
A median sternotomy approach with extracorporeal 
circulation is common. Another possibility is a less in-
vasive approach through a right mini-thoracotomy or 
partial hemi-sternotomy [31]. Complete extirpation of 
a myxoma with its fibrovascular stalk and the adjacent 
interatrial septum or the cardiac wall should be per-
formed to prevent a local recurrence. The septal defect 
is then closed with a direct suture or with an autologous 
pericardium or synthetic patch. Surgical correction of 
other significant valvular pathology is then performed 
if necessary. 

The long term prognosis following a successful sur-
gery is excellent. Supraventricular tachyarrhythmias 
or a higher degree of atrioventricular block related to 
surgery can occur in some patients. A recurrence rate 
of 3% is reported, most often occurring in the first four 
years after the surgery [2, 10, 30]. Rare cases of extra-
cardiac myxoma recurrences in the brain, lungs, kid-
neys, skeleton and skin, whose origins were probably 
from previous embolisms, have been reported [32, 33]. 
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��Conclusion
Embolism into the coronary artery from a left atrial 
myxoma is a rare cause of an acute myocardial infarc-
tion. Transesophageal echocardiography is indicated in 
all patients with an unclear source of coronary artery 
embolism. If a myxoma is found, early surgical resec-
tion is indicated. The surgery is of a curative nature 
with excellent long-time results. Appropriate dispensa-
ry care of patients after the surgery is necessary regard-
ing the risk of possible myxoma recurrence.
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