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Background. Although cardiac myxoma (CM) are rare and benign, they can cause life-threatening complications, 
such as hemodynamic disturbances or embolization. Surgical excision of the tumour is the treatment of choice. The 
aim of the study was to evaluate the epidemiological characteristics, clinical presentation, imaging findings, and 
outcomes of surgical treatment of patients with CM treated in the largest tertiary care centre in Slovenia.
Patients and methods. We retrospectively analysed the medical records of all patients referred to our institution 
between January 2005 and December 2020 and identified 39 consecutive adult patients with pathologically con-
firmed CM. 
Results. The average annual incidence of CM in the study was 3 per 2 million population per year. Patients were 
more often female (n = 25, 64%). The mean age at diagnosis was 63.1 ± 13.6 years. Dyspnoea was the most common 
presenting symptom (31%). CM was an incidental finding in 11 patients (28%). Seven patients presented with thrombo-
embolic event (18%). Transthoracic echocardiography (TTE) was performed in all patients, however additional imag-
ing was required in 22 patients (56%). All patients in our series were successfully treated surgically without in-hospital 
mortality. During the follow-up period (6 months to 16 years) three patients (8%) died, and all deaths were unrelated 
to CM. There was no recurrence of CM during the follow-up.
Conclusions. Our single-centre study confirms that CM is rare cardiac tumour with diverse clinical presentation. Our 
data shows data that CM might be more prevalent than considered before. Surgical resection of the tumour is safe 
with excellent short- and long-term outcomes.
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Introduction

Cardiac tumours are rare and usually benign.1-3 
Cardiac myxoma (CM) is the most common be-
nign cardiac tumour in adults and accounts for 
50% of all primary cardiac tumors.4 The estimated 
incidence is 0.5–1 cases per million population per 
year.5 The average age of diagnosis is between the 

fourth and sixth decade of life, with female pre-
ponderance (the female-to-male ratio is approxi-
mately 2:1), but myxomas can be diagnosed at any 
age.5,6 Nowadays, CM are detected more frequent-
ly due to the increasing availability of multimodal-
ity imaging. 

Although CM is benign in nature, it can lead 
to life-threatening complications such as sys-
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temic embolisms or hemodynamic disturbances. 
The clinical presentation of CM is highly variable 
and is determined by size, location, and mobility 
of the tumour. The classic triad of CM includes 
embolic, obstructive cardiac, and constitutional 
symptoms.5-7 Systemic, cerebral, or pulmonary 
embolization may be the first symptom of CM.7,8 
Obstructive cardiac symptoms include dyspnoea, 
syncope, arrhythmias, heart failure, or sudden 
cardiac death and are caused by obstruction of 
the heart valve or heart chamber.9 Constitutional 
symptoms are nonspecific and include fever, 
weight loss, malaise, myalgia, and muscle weak-
ness. Up to 30% of patients are asymptomatic and 
CM is an incidental finding.3,6,8 Prompt and correct 
diagnosis is essential because of the potentially 
life-threatening complications and the different 
treatment options for different cardiac masses. 

Transthoracic echocardiography (TTE) is the di-
agnostic method of choice.6,7 TTE is used to deter-
mine the size and location of a CM, its point of at-
tachment, morphology, mobility, and relationship 
to neighbouring structures. CM are typically locat-
ed in the left atrium, attached to the atrial septum 
in the region of the fossa ovalis.5 Size and appear-
ance vary considerably. They can reach a diameter 
of more than 10 cm and occupy the entire cardiac 
chamber.9 Morphologically, they are classified as 
polypoid or papillary.6,8 Multimodality imaging is 
considered when CM cannot be reliably assessed 
with TTE, usually due to poor acoustic window 
or atypical presentation.10,11 A definite diagnosis 
can only be made by histopathological evaluation, 
which is the gold standard of CM diagnosis.7 

Surgical excision of CM is the treatment of 
choice and is usually curative.7,12,13 Because of 
potential serious complications of CM, surgery 
should be performed without delay. The short- and 
long-term prognosis is excellent.12,14,15 Tumour re-
currence is rare.6,12 

As CM is rare, most data are based on small 
single centre studies. Furthermore, there are no 
data on cardiac myxomas in Slovenia. Therefore, 
the aim of the study was to evaluate epidemiologi-
cal characteristics, clinical presentation, diagnos-
tic findings, and outcomes of surgical treatment 
in patients with CM treated in the largest tertiary 
care centre in Slovenia. 

Patients and methods

We retrospectively analysed the medical records 
of all adult patients (>18 years of age) referred to 

our Department of Cardiology between January 
2005 and December 2020 due to suspected CM. 
Only patients with a pathologically confirmed CM 
were included in the final analysis and their demo-
graphic, clinical, imaging, and surgical character-
istics were reviewed. 

The study has been performed in accordance 
with the ethical standards laid down in the 1964 
Declaration of Helsinki and its later amendments. 
The study, protocol number 0120-512/2020-3, 
has been approved by Slovenian National Ethics 
Committee on 15.12.2020. Participants gave their 
informed consent.

Statistical analysis

Continuous variables are presented as mean ± 
standard deviation and categorical variables as 
number and percentage. Continuous variables 
were tested for normality using Shapiro-Wilk test. 
Independent Student’s t-test was used to compare 
continuous variables. Statistical analysis was per-
formed by SPSS version 26.0. P value below 0.05 
was considered as statistically significant.

Results 

During a 16-year period, 39 patients with patho-
logically confirmed CM were treated at our de-

TABLE 1. Demographic and clinical characteristics 

Characteristic n (%)

Sex

Female 25 (64)

Rhythm

Sinus rhythm 37 (95)

Clinical presentation*

Dyspnea 12 (31)

Chest pain 6 (15)

Embolism 7 (18)

     - Cerebrovascular 6

     - Coronary artery 1

Palpitations 1 (3)

Constitutional signs 2 (5)

Asymptomatic 11 (28)

Values are presented as number (percentage). *Patients may report 
several symptoms
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partment. Of these, 25 were female (64%) and 
the mean age at diagnosis was 63.1 ± 13.6 years 
(Table 1). Most patients (n = 37, 95%) were in sinus 
rhythm on admission. We diagnosed an average of 
three CM per year, with an increase in recent years 
(Figure 1). 

Clinical presentation

The majority of patients were symptomatic (72%). 
The most common presenting symptoms were 
dyspnoea (31%) and chest pain (15%) (Table 1). In 
11 patients (28%), CM was an incidental finding 
on TTE or chest computed tomography (CT) per-
formed for other indications. Seven patients (18%) 
presented with thromboembolic events (four with 
stroke, two with central retinal artery occlusion, 
and one with acute coronary syndrome due to 
coronary artery embolism). Two patients (5%) pre-
sented with constitutional signs and symptoms 
such as fever and fatigue, and one patient com-
plained of palpitations. 

Diagnostic methods

TTE was performed in all patients (Figure 2). 
Additional imaging was performed in 22 patients 
(56%), either due to suboptimal image quality 
of TTE or due to atypical location of the tumour. 
Cardiac magnetic resonance (CMR) was performed 
most frequently (n = 15, 68%) (Figure 3), followed 
by transoesophageal echocardiography (TEE) (n = 
9, 41%) and computed tomography (CT) (n = 2, 9%). 

The average size of CM was 31.9 ± 18.4 mm 
(range: 10–81 mm). They were most commonly 
located in LA attached either to the interatrial 
septum, atrial wall or to the mitral valve (n = 33, 

FIGURE 1. Distribution of patients diagnosed per year.

TABLE 2. Surgical results and follow-up

Characteristic n (%)

Location

     - Left atrium 33 (85)

     - Right atrium 6 (15)

Post-operative complications 7 (18)

     - Arrhythmia* 6 (86)

     - Pleural effusion* 1 

     - Surgical site infection 1 

* �One patient suffered from both arrhythmia and pleural effusion. 
Values are presented as number (percentage).

FIGURE 2. Transthoracic echocardiography, apical 
4-chamber view. Cardiac mass in left atrium is attached to 
the interatrial septum in the region of the fossa ovalis (arrow). 
Histopathological characterization confirmed cardiac 
myxoma.

LA = left atrium, LV = left ventricle; RA = right atrium; RV = right ventricle

FIGURE 3. Cardiac magnetic resonance, late gadolinium 
enhancement, 4-chamber view. Asterix – Large mass 
occupying the entire left atrium with heterogeneous pattern 
of enhancement, consistent with cardiac myxoma. 

LV = left ventricle; RA = right atrium; RV = right ventricle
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The mean follow-up period was 7.6 years (range 
between 6 months and 16 years). There was no re-
currence of CM on follow-up. Three patients (8%) 
died, but the cause of death was not related to CM. 

Discussion

We present 16 years’ experience in the treatment 
of patients with CM at the largest tertiary centre 
in Slovenia. CM is rare. In the study, the aver-
age annual incidence of CM was 3 per 2 million 
population per year, which is higher compared to 
other older series.5,16-18 Some studies used earlier 
data, before the era of expansion of cardiac imag-
ing, which may explain the differences in reported 
incidences.5,16-18 We have diagnosed more patients 
in recent years, which is probably due to the in-
crease in diagnostic procedures used for various 
indications. Similarly was shown in other previous 
studies. 5,16-18 In Slovenia, cardiovascular surgery is 
performed in two other institutions, where some 
of the patients with CM may also have been oper-
ated. Therefore, we can assume that the cumula-
tive annual incidence of CM in Slovenia is higher 
than the one reported in our study. 

CM is more common in women than in men, 
which was also confirmed in our series.13 The 
mean age at diagnosis was 63.1 ± 13.6 years, which 
is comparable to other reports.8,9 

The clinical presentation of CM depends on the 
size, location and mobility of the tumour and can 
be divided into three groups: obstructive cardiac 
(dyspnoea, arrhythmia, palpitations, syncope), em-
bolic and constitutional symptoms.7 In our group, 
dyspnoea was the most common presenting symp-
tom (31%), followed by chest pain (15%). This is 
comparable to other studies that reported dyspnoea 
as the most common symptom.6,8,19 None of the pa-
tients showed signs of overt heart failure. Similar 
to other studies, we observed embolic events in 
18% of patients, which were either cerebrovascu-
lar or acute coronary syndrome. CM are gelati-
nous and friable, therefore such a manifestation 
is not surprising.6,7,19 Smaller tumours and those 
with villous surface are more prone to embolic 
manifestations than those with smooth surface.7,19 
Frequent embolic events emphasize the need for 
timely diagnosis and prompt surgical treatment 
of CM. Constitutional symptoms occurred in only 
5% of patients, which is lower than in other stud-
ies, however they may be underreported due to the 
retrospective design of our study or disregarded by 
patients themselves.6,13 Incidental finding of CM on 

FIGURE 4. Abundant myxoid stroma with clusters of myxoma 
cells forming cords and ring structures (HE 100x).

FIGURE 5. (A) Intraoperative view of myxoma protruding through fossa ovalis with 
its smaller part in the right atrium (arrow) and larger part in left atrium (asterisk). 
(B) The left atrial part of the myxoma.

85%), followed by RA (n = 6, 15%). Most CM did not 
cause left ventricular inflow obstruction (n = 27, 
69%). Asymptomatic CM were smaller than symp-
tomatic CM (30.2 ± 14.1 vs 41 ± 19.2 mm, p = 0.09).

Surgical treatment and follow-up

All tumours were successfully surgically resected 
(Figure 5). CM was most commonly located in 
the left atrium (n = 33, 85%) (Table 2). The diag-
nosis was confirmed histologically in all patients 
(Figure 4). The average length of hospital stay was 
9 ± 4.8 days. No patient died during hospitaliza-
tion. Two patients were readmitted within 30 days, 
one due to surgical site infection and one due to fe-
ver. Perioperative complications occurred in seven 
patients (18%), most commonly arrhythmias (86%), 
one patient had pleural effusion and one had sur-
gical site infection. 
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different imaging modalities is not uncommon, as 
was the case in nearly one-third of patients (28%) 
in our series. Similar findings have been reported 
in other studies.20 Asymptomatic CM are usually 
smaller than symptomatic CM, which was also ob-
served in our study.19 

Due to the nonspecific clinical presentation, car-
diac imaging is crucial in the evaluation of patients 
with suspected CM. Although all our patients un-
derwent TTE, additional imaging was performed 
in 56%, most commonly CMR (68%). TTE is the 
most common first diagnostic method of choice 
with 90–96% accuracy in diagnosing CM.5,7,10 With 
TTE we can determine tumour size, location, mor-
phology, mobility, and association with neigh-
bouring structures. In patients with poor acoustic 
windows or atypical presentation, multimodality 
imaging is recommended.10 TEE provides supe-
rior image resolution and better visualization of 
CM.10,11 CT and CMR provide additional informa-
tion on tissue characteristics and topographic re-
lationships.21,22 This information is important in 
deciding on the mode and extent of treatment.

Surgical resection of CM is the treatment of 
choice. It is associated with a low rate of postop-
erative complications. The 30-day mortality rate 
after CM excision ranges from 0% to 10%.23 The 
most common postoperative complications are 
arrhythmias.5 All patients in our study under-
went surgical resection of CM. It has been a long-
standing practice at our institution to operate on 
patients promptly after diagnosis to prevent possi-
ble life-threatening complications such as cerebral 
and coronary embolisms or valve obstruction. In 
the study, no patient died and only seven patients 
(18%) suffered from mild postoperative complica-
tions. The recurrence rate after CM resection has 
been reported to be less than 10%.19,24,25 Follow-up 
in our study showed an excellent outcome after 
surgery without recurrence of CM. None of the 
reported deaths were related to the diagnosis or 
treatment of CM. 

The study shows that the outcomes in our pa-
tients are comparable to those reported in other 
studies. We therefore conclude that the manage-
ment of patients with CM in Slovenia is compara-
ble to that in established international centres.

The retrospective nature of this study and a 
relatively small study population are the main 
limitations of this study. However, the population 
size is comparable to other studies on CM, reflect-
ing the paucity of cases. This limitation could only 
be overcome by large multicentre studies, which 
could provide a larger study population. 

Conclusions 
CM are rare but the most common primary cardiac 
tumours. An average of three patients are diag-
nosed yearly at our tertiary institution, indicating 
a higher average annual incidence than reported 
in previous studies. Although benign, CM can 
lead to life-threatening complications. Therefore, 
correct and timely diagnosis, which often requires 
multimodality imaging, is crucial. Surgical resec-
tion of CM with pathohistological confirmation is 
the treatment of choice and should be performed 
promptly. Surgical and follow-up outcomes at our 
tertiary centre are excellent, without CM related 
short- or long-term mortality and a low rate of 
postoperative complications.
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