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ABSTRACT
Background. Masses and cysts in the heart are well-known 
entities, but their low prevalence and non-specific symptoms 
makes the diagnosis difficult. We aimed to characterize the fea-
tures of these entities in our environment.
Methods. We carried out a search of patients who underwent 
surgery for tumors and cysts in the heart between 2002 and 
2022 in the registry of the Department of Cardiology and Car-
diac Surgery of Clínica Universidad de Navarra (Pamplona, 
Spain). Sociodemographic, clinical, histological, and surgical 
variables were collected.
Results. We identified 13 patients; mean age was 63.08 ± 15.17 
years, 76.92% were female and 92.31% had at least one cardio-
vascular risk factor, e.g., BMI ≥ 25 kg/m2 and high blood pres-
sure (61.54% and 53.85%, respectively). The most common type 
of cardiac tumors was myxoma (69.23%). Around half (46.15%) 
were incidental; the most frequent symptom was dyspnea 
(53.85%); 30.77% of the patients were asymptomatic. The most 
commonly used imaging technique for the diagnosis was tran-
sthoracic Doppler echocardiography (69.23%). The agreement 
between the mean diameters before and after surgery was very 
high (ICC = 0.807, 95% CI: 0.450 - 0.943).
Conclusions. We describe the features of masses and cysts 
in the heart (77% female patients) and provide information 
scarcely available in the literature, e.g., the most frequent car-
diovascular risk factors for this population. A case of cardiac 
leiomyosarcoma and a case of intimal sarcoma of the pulmo-
nary trunk are described, two extremely rare tumors for which 
there are few described cases.

Keywords. Cardiology. Cardiac Surgery. Cardiovascular Disea-
ses. Heart Neoplasms. Myxoma.

RESUMEN
Fundamento. Las masas y quistes cardíacos son entidades bien 
conocidas, cuya  reducida prevalencia y sintomatología inespe-
cífica dificultan su diagnóstico. El objetivo del estudio fue ca-
racterizar el cuadro de los pacientes afectos en nuestro medio 
para orientar futuros diagnósticos.
Metodología. Estudio descriptivo de  los pacientes intervenidos 
de tumores y quistes cardíacos entre 2002 y 2022 mediante la 
búsqueda en el registro del Servicio de Cardiología y Cirugía 
Cardíaca de la Clínica Universidad de Navarra (Pamplona, Es-
paña). Se recogieron variables sociodemográficas, clínicas, his-
tológicas y quirúrgicas.
Resultados. Se identificaron 13 pacientes, la mayoría (76,92%) 
mujeres, con media de edad 63,08 años (DE: 15,17). El 92,31% de 
los pacientes tenían al menos un factor de riesgo cardiovascular, 
siendo los más prevalentes un IMC ≥25 kg/m2 y la hipertensión 
arterial (61,54% y 53,85%, respectivamente). El tipo de masa car-
díaca más frecuente fue el mixoma (69,23%). El 46,15% de masas 
cardiacas fueron hallazgos incidentales; el síntoma más frecuen-
te fue la disnea (53,85%) y el 30,77% de los pacientes se encontra-
ban asintomáticos. . La prueba de imagen más empleada para en 
el diagnóstico fue la ecocardiografía transtorácica Doppler color 
(69,23%). La concordancia entre los diámetros medios precirugía 
y postcirugía resultó muy alta (CCI = 0,807, IC95%: 0,450-0,943).
Conclusiones. Se describieron los cuadros de los pacientes, apor-
tando información poco descrita en la literatura, como los facto-
res de riesgo cardiovascular más frecuentes en estas entidades. 
Se describieron un caso de leiomiosarcoma cardíaco y un caso 
de sarcoma intimal del tronco pulmonar, dos tipos de tumores 
extremadamente raros de los que existen pocos casos descritos.
Palabras clave. Cardiología. Cirugía Cardíaca. Enfermedades 
Cardiovasculares. Neoplasias Cardíacas. Mixoma.

1.	University of Navarra. School of Medicine. Pamplona. Navarre. 
Spain.

2.	Clínica Universidad de Navarra. Department of Cardiology and 
Cardiac Surgery. Pamplona. Navarre. Spain.

Received: September 11, 2023  •  Revised: October 16, 2023  •  Accepted: November 06, 2023

Corresponding author:
Agnes Diaz-Dorronsoro [adiazdo@unav.es]

Cite as:
Gil-Korilis A, Esquíroz-Patiño C, Llamas-Llamazares A, Manrique R, 
Diaz-Dorronsoro A. Series of patients operated for masses and cysts 
in the heart in a Spanish general hospital: A 20-year experience. An 
Sist Sanit Navar 2023; 46(3): e1060. 
https://doi.org/10.23938/ASSN.1060

© 2023 Government of Navarre. Open Access article distributed under Creative Commons Attribution-ShareAlike 4.0 International. 
Published by the Department of Health of the Government of Navarre.

DEL SISTEMA SANITARIO DE NAVARRA

https://orcid.org/0009-0001-0614-1168
https://orcid.org/0009-0009-7517-8608
https://orcid.org/0009-0008-6413-5541
https://orcid.org/0000-0001-8241-583X
https://orcid.org/0000-0002-0049-4093
https://doi.org/10.23938/ASSN.1060e
https://recyt.fecyt.es/index.php/ASSN/
mailto:adiazdo%40unav.es?subject=
https://doi.org/10.23938/ASSN.1060
https://creativecommons.org/licenses/by-sa/4.0/deed.es
https://recyt.fecyt.es/index.php/ASSN/


A. Gil-Korilis et al. SERIES OF PATIENTS OPERATED FOR MASSES AND CYSTS IN THE HEART IN A 
SPANISH GENERAL HOSPITAL: A 20-YEAR EXPERIENCE

An Sist Sanit Navar 2023; 46(3): e1060� 2

INTRODUCTION 

Despite being widely known entities by the 
healthcare community, the prevalence of cardiac 
masses is less than 0.3%1, with a cumulative inci-
dence of 13.8 cases per million people per year in 
the case of primary tumors2. The differential diag-
nosis of these neoplasms includes other cardiac 
masses, e.g., vegetations, thrombi, or myocardial 
hypertrophy3, as well as other entities such as vas-
cular neoplasms or intrapericardial cysts.
Cardiac tumors may be primary or secondary 

(metastases)4, the latter being up to 132 times more 
frequent than the former5. Primary tumors can fur-
ther be classified as benign (75%)7 or malignant6. 
As for benign primary cardiac tumors in adults, 
most are myxomas and are usually found in the left 
atrium9, while the most frequently found benign 
primary tumor in children is rhabdomyoma. Of the 
25% malignant ones, the most common are sarco-
mas and lymphomas8.
Cardiac masses affect people mainly between 

the ages of 30 and 6010 and some, such as myxo-
mas, are more commonly found in women3. The 
histopathology of cardiac masses is very diverse. 
For example, myxomas are gelatinous structures 
formed by stellate or polygonal spindle cells sur-
rounded by a stroma rich in glycosaminoglycans. 
These cells are arranged in rings around amor-
phous capillaries and the tumor surface is sur-
rounded by endothelium11,12.
The clinical presentation of cardiac masses is 

determined by their size, anatomical location, and 
mobility, rather than by their histopathology7,11. 
Therefore, symptoms are usually non-specific 
(chest pain, syncope, murmurs, or arrhythmias)3, 
which makes diagnosis difficult as it overlaps with 
typical presentations of other cardiovascular con-
ditions. However, a high proportion of patients 
are asymptomatic at diagnosis, with the tumor 
being found incidentally through imaging tests 
performed for another reason3. The improvement 
in the quality and increased use of cardiac imag-
ing techniques in recent years have contributed to 
increasing the number of diagnoses that are made 
incidentally.
According to current recommendations for the 

diagnosis of cardiac masses, echocardiography is 
the imaging technique of choice; the study can be 
completed with other imaging modalities such as 

computed tomography (CT) or magnetic resonance 
(MRI)8. Despite the great information that these 
tests provide, the definitive diagnosis must be his-
tological11.
The treatment of cardiac masses is based on 

surgical excision regardless of their size given the 
risk of causing lethal complications3,11. Minimally 
invasive surgery has allowed patients to achieve 
increasingly earlier functional recovery14. In gen-
eral, cardiac masses have a good prognosis8,11 and 
low risk of recurrence (2% in the largest series pub-
lished to date)15.
The low prevalence and non-specific symptoms 

make it difficult to include cardiac masses in the 
clinical differential diagnosis. Furthermore, the lit-
erature focuses primarily on myxomas, and data on 
other less common cardiac masses are scarce. The 
objective of this study was to carry out an exhaus-
tive characterization of the symptoms experienced 
by patients diagnosed with cardiac masses and 
cysts in our environment, aiming to obtain further 
data for future diagnoses and provide patients with 
optimal clinical care.

MATERIAL AND METHODS 

Descriptive, retrospective, single-center study. 
A search was carried out to identify patients who 
underwent surgery for cardiac tumors and cysts 
between December 2002 and December 2022 
(twenty  years) in the database of the Department 
of Cardiology and Cardiac Surgery of Clínica Uni-
versidad de Navarra (Pamplona, Spain).
The following variables were extracted from the 

medical records:
–	 Sociodemographic: year of diagnosis, sex, 
and age at diagnosis;

–	 Clinical: cardiovascular risk factors (CVRF) 
such as body mass index (BMI, kg/m2) - 
categorized as normal weight (18.50-24.99), 
overweight (25.00-29.99), type I obesity (30.00-
34.99), and type II obesity (35.00-39.99) -, 
arterial hypertension, diabetes mellitus, dys-
lipidemia, hyperuricemia, and tobacco use 
(non-smoker, former smoker, active smoker); 
personal history (cardiovascular, respiratory, 
oncological disease, previous cardiac sur-
gery), and family history;
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–	 Cardiac: symptoms, diagnostic imaging tech-
nique, type of finding (incidental, due to 
symptoms), and anatomical location;

–	 Preoperative: mean pre-surgical diameter 
(mm), imaging technique used for determi-
ning the size of the mass, and mean diameter 
measured after surgical removal of the mass;

–	 Anatomopathological: type of cardiac mass 
(myxoma, leiomyosarcoma, intimal sarcoma, 
intrapericardial cyst, thrombus).

Likewise, the pathological reports and descrip-
tion of the surgical interventions recorded by the 
surgical team were consulted.
The specific time of the checkup (in days after 

surgery), symptoms, imaging techniques used, 
and data on recurrence and exitus were recorded 
during the first postoperative checkup (while in the 
hospital) and in the first checkup following hospi-
tal discharge.
This study was conducted in compliance with 

the Declaration of Helsinki and approved by the 
Research Ethics Committee of the University of 
Navarra (project 2023.140). Patient information 
was coded to protect their identity.
Statistical analysis. The Shapiro-Wilk test, along 

with the evaluation of skewness and kurtosis, was 
used to determine whether continuous variables 
followed the normal distribution. Variables fol-
lowing a normal distribution are presented using 
arithmetic means (–x) and standard deviations 
(SD); otherwise, with medians (P50) and interquar-
tile ranges (IQR). Qualitative variables were pre-
sented using frequencies and percentages. The 
Mann-Whitney U test was used to compare mean 
postoperative diameters of the masses found in 
the cardiac chambers according to their anatomi-

cal location. Agreements between mean diameters 
before and after surgery were evaluated using the 
intraclass correlation coefficient (ICC), together 
with its 95% confidence interval (95%CI). p-values 
were two-tailed and statistical significance was 
set at p < 0.05. The analyses were performed with 
STATA version 15.1 (Stata Corp, College Station, TX, 
USA) and GraphPad Prism version 9.5.1 (GraphPad 
Software Inc., San Diego, CA, USA).

RESULTS

Thirteen patients were identified in the search, 
all of whom were included in the study. In this 
sample, there was a higher percentage of female 
patients (76.92%) and the average age was 63.08 
years (range: 30-86). Table 1 shows the baseline 
characteristics of the study patients based on the 
type of cardiac mass.

Year of diagnosis

The cumulative incidence was non-homogene-
ous throughout the study period. Halfway through 
the study (December 2012), only five cases (38.56%) 
had been diagnosed. Almost half of the patients 
(53.85%, n = 7) were diagnosed in the first sixteen 
years (until December 2018).
The cumulative incidence of incidental diag-

noses also increased over the years: in the first 10 
years, they accounted for 28.57% of diagnoses com-
pared to 66.66% in the following 10 years (and 100% 
in the last two years) (Fig. 1).

Figure 1. Distribution of diagnosed cases over time according to the type of finding.
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Table 1. Baseline characteristics of the study patients

Variables

Type of cardiac mass diagnosed
Total
n = 13Myxoma

n = 9
Leiomiosarcoma

n = 1

Intimal sarcoma with 
associated thrombosis

n = 1

Intrapericardial 
cyst
n = 1

Thrombus
n = 1

Sex (female), n (%) 8 (88.89) 1 (11.11) 0 1 (11.11) 0 10 (76.92)

Age (years), mean (SD) 63.22 (7.48) 64 74 64 49 63.08 (15.17)

Cardiovascular risk factors, n (%)
BMI (kg/m2), mean (SD) 26.36 (4.23) 26.5 30.1 36.0 24.9 27.36 (5.50)
HTN 5 (55.56) 0 1 (100) 1 (100) 0 7 (53.85)
DM 0 0 1 (100) 1 (100) 0 2 (15.38)
Dyslipidemia 5 (55.56) 1 (100) 0 0 0 6 (46.15)
Hyperuricemia 2 (22.22) 0 0 0 0 2 (15.38)
Tobacco use

Non-smoker 6 (66.67) 1 (100) 1 (100) 1 (100) 0 9 (69.23)
Former smoker 2 (22.22) 0 0 0 1 (100) 3 (23.08)
Active smoker 1 (11.11) 0 0 0 0 1 (7.69)

Personal history, n (%)
Cardiovascular 2 (22.22) 0 0 0 1 (100) 3 (23.08)
Respiratory 1 (11.11) 0 1 (100) 1 (100) 0 3 (23.08)
Oncological 2 (22.22) 0 0 0 0 2 (15.38)
Previous cardiac surgery 0 0 0 0 1 (100) 1 (7.69)

Family history, n (%)
Cardiovascular 2 (22.22) 0 0 0 1 (100) 3 (23.08)

Symptoms, n (%)
Asymptomatic 3 (33.33) 0 0 0 1 (100) 4 (30.77)
Dyspnea 4 (44.44) 1 (100) 1 (100) 1 (100) 0 7 (53.85)
Palpitations at rest 2 (22.22) 0 0 0 0 2 (15.38)
Malaise 1 (11.11) 0 0 0 0 1 (7.69)
Asthenia 2 (22.22) 0 0 0 0 2 (15.38)
Presyncope 2 (22.22) 0 0 0 0 2 (15.38)
Epigastric pain 1 (11.11) 0 0 0 0 1 (7.69)
Thoracic pain not related to 
exercise 1 (11.11) 0 0 0 0 1 (7.69)

Lower limb edema 1 (11.11) 0 0 1 (100) 0 2 (15.38)
Upper limb edema 1 (11.11) 0 0 0 0 1 (7.69)

Diagnostic imaging technique, n (%)
TTE Doppler color 8 (88.89) 0 0 0 1 (100) 9 (69.23)
Thoracic CTA 0 0 1 (100) 0 0 1 (7.69)
Thoracic CT 1 (11.11) 0 0 0 0 1 (7.69)
Thoracic CT (IV contrast) 0 1 (100) 0 1 (100) 0 2 (15.38)

Type of finding, n (%)
Incidental 4 (44.44) 0 0 1 (100) 1 (100) 6 (46.15)
Due to symptoms 5 (55.56) 1 (100) 1 (100) 0 0 7 (53.85)

Anatomical location, n (%)
Right atrium 1 (11.11) 0 0 0 1 (100) 2 (15.38)
Left atrium 8 (88.89) 1 (100) 0 0 0 9 (69.23)
Right predominance 0 0 0 1 (100) 0 1 (7.69)
Pulmonary trunk 0 0 1 (100) 0 0 1 (7.69)

Mean pre-surgical diameter (mm), 
mean (SD) 34.31 (13.85) * 37 79 28.5 37.78 (17.65)
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Variables

Type of cardiac mass diagnosed
Total
n = 13Myxoma

n = 9
Leiomiosarcoma

n = 1

Intimal sarcoma with 
associated thrombosis

n = 1

Intrapericardial 
cyst
n = 1

Thrombus
n = 1

Measurement technique, n (%)
TTE Doppler color 6 (66.67) 1 (100) 0 0 1 (100) 8 (61.54)
TEE Doppler color 2 (22.22) 0 0 0 0 2 (15.38)
Thoracic CTA 0 0 1 (100) 0 0 1 (7.69)
Thoracic CT (IV contrast) 0 0 0 1 (100) 0 1 (7.69)
Cardiac MRI 1 (11.11) 0 0 0 0 1 (7.69)

Mean post-surgical diameter 
(mm), mean (SD) 38.00 (17.15) ** 40 *** 20 36.55 (16.31)

BMI: body mass index; CT: computed tomography; CTA: computed tomography angiography; DM: diabetes mellitus; HTN: arterial hyperten-
sion; IV: intravenous; MRI: magnetic resonance imaging; SD: standard deviation; TEE: transesophageal echocardiogram; TTE: transthoracic 
echocardiogram; *: not measured; **: very infiltrative mass, impossible to resect as a whole and measure it accurately; ***: not measured 
because it was a liquid collection.

Type of cardiac mass and anatomical location

The most common type of cardiac mass was the 
myxoma (69.23%, n = 9), most (88.89%, n = 8) found 
in the left atrium. Only one was located in the right 
atrium. In one case, the mass was implanted in 
the fossa ovalis, protruding into the left ventricle 
in diastole, causing mitral regurgitation. The his-
tological report stated that in addition to the back-
ground of mucopolysaccharides (present in all), 
two cases contained foci of hemorrhagic necrosis, 
one associated bacterial colonies, and one had a 
notable vascular component with poorly formed 
vessels.
One patient presented a leiomyosarcoma in the 

left atrium, although it completely occupied the 
lumen of both right pulmonary veins and extended 
to the lobar and segmental veins. The surgical team 
reported that it was a very hard, infiltrating whit-
ish tumor, which made it impossible to resect as a 
whole nor measure it. The histological report indi-
cated that the mass presented great heterogeneity 
with microcalcifications and abundant inflamma-
tory infiltrates.
A diagnosis of malignant intimal sarcoma with 

associated thrombosis was made in one patient. The 
tumor was located in the pulmonary trunk, extend-
ing to the right pulmonary artery and to the left 
one to a lesser extent. The mass showed muscular 
differentiation and the fluorescence in situ hybrid-
ization (FISH) study revealed an amplification of 
the mdm2 gene. After resection, adjuvant treatment 
consisting of radiotherapy (IMRT/VMAT technique) 

and chemotherapy (temozolomide) was offered, but 
the patient was not treated in our hospital.
An extracavitary intrapericardial cyst with right 

predominance was found in another patient. It 
compressed the right atrium and ventricle, displac-
ing the right coronary artery anteriorly and extend-
ing along the inferior surface of the heart. Initially, 
a differential diagnosis was proposed between 
encapsulated pericardial effusion and chronic 
hemopericardium. Once liquid was drained, it was 
seen that it contained a fund of partially lysed red 
blood cells and abundant necrotic content corre-
sponding to coagulation necrosis without inflam-
matory infiltrate or viable cells. It was concluded 
that the sample corresponded to an old hemoper-
icardium.
Finally, one patient presented a fibrin thrombus 

in the right atrium anchored in Chiari’s network.

Cardiovascular risk factors

Only one patient (7.69%) had no cardiovascular 
risk factors, 23.08% (n = 3) had one, 15.38% (n = 2) 
had two, almost half (46.15%, n = 6), three and one 
patient had up to four.
Overweight/obesity was the most prevalent 

cardiovascular risk factor (61.54%, n = 8); five 
patients having overweight (38.46%), one had type 
I obesity (7.69%), and two type II obesity (15.38%). 
The next most frequent cardiovascular risk fac-
tors were arterial hypertension (53.85%, n = 7) and 
dyslipidemia (46.15%, n = 6) (Fig. 2).
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BMI: body mass index; CVRF: cardiovascular risk factors; DM: diabetes mellitus; HTN: arterial hypertension 

Figure 2. Risk factors of cardiovascular disease among the study patients.
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suffered from arterial hypertension and diabetes 
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dial infarction, and three of her siblings had had a 
stroke. None of the study patients reported a family 
history of cardiac masses.

Symptoms and type of tumor

The most prevalent symptom was dyspnea, pres-
ent in around half of the patients (53.85%, n = 7), 
followed by palpitations at rest, asthenia, presyn-
cope, and lower limb edema, each experienced by 
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In almost half of the cases (46.15%, n = 6) the 

discovery of the cardiac mass was incidental while 
performing a transthoracic color Doppler echocar-
diogram. Four patients (30.77%) had no symptoms. 
In one patient, the mass was identified in a checkup 
of the closure of a previous atrial septal defect; in 
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murmur detected during a checkup of an urinary 
tract infection; in a third patient when evaluating 
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sion in the cardiology clinic during the preopera-
tive period of an inguinal hernia correction; and 
in the fourth, while attending the cardiology clinic 
on their initiative for a checkup. In two patients, 
the mass was found in a thoracic CT scan while 
performing the test for a different pathology upon 
hospital admission for SARS-CoV-2 pneumonia and 
with suspicion of asthmatic decompensation (the 
test was performed using intravenous contrast).
It is noteworthy that in two cases with similar 

symptoms (progressive dyspnea and lower limb 
edema), a diagnosis of asthma was initially made, 
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and only due to the persistence of the symptoms 
and absence of response to treatment it was possi-
ble to determine the presence of the cardiac mass. 
However, it is unclear whether the concomitant 
disease of bronchial asthma was ruled out.
In the remaining seven cases (53.95%) the diag-

nosis of the cardiac mass was reached while clari-
fying the etiology causing the symptoms.

Diagnostic imaging techniques

The most employed imaging technique for 
making a diagnosis was transthoracic color Dop-
pler echocardiography (69.23%, n = 9), including 
the four asymptomatic cases. In the remaining five 
patients, this test was part of the study carried out 
based on the symptoms.
As previously mentioned, a thoracic CT scan 

allowed making a diagnosis of a patient upon hos-
pital admission for SARS-CoV-2 pneumonia. More-
over, a thoracic CT scan with intravenous contrast 
allowed the identification of a mass in a patient 
with suspected asthmatic decompensation and the 
same technique was used in another patient. A tho-
racic CT angiography helped to make a diagnosis in 
another case.

Regardless of the technique used for diagno-
sis, the study was completed with additional tech-
niques in 38.46% (n = 5) of the cases.

Pre-surgical and post-surgical measurements of 
the cardiac masses

In 61.54% (n = 8) of the patients, the imaging 
technique used for the diagnosis -transthoracic 
color Doppler echocardiography - allowed to know 
the size of the mass before surgery (Table 2), since 
a measurement was possible immediately after its 
identification. A different technique was needed for 
the other five patients: in two cases, the information 
provided by transthoracic echocardiography was 
completed with transesophageal echocardiography 
and, in another two, transthoracic echocardiogram 
after the thoracic CT was used (in one case with 
intravenous contrast). One patient required MRI to 
diagnose a myxoma (the transthoracic ultrasound 
showed a sessile mass with different densities 
with a doubtful diagnosis, while the MRI showed a 
hyperintense mass on T1 and T2 sequences with-
out uptake in perfusion sequences and with het-
erogeneous enhancement in late enhancement 
sequences, suggestive of necrosis/fibrosis), so the 
MRI was used to measure the mass.

Table 2. Comparison of the imaging techniques employed to make the diagnosis and 
preoperative measurement of the cardiac masses

Patient Imaging technique
At diagnosis Preoperative measurement

1 Thoracic CT with IV contrast TTE Doppler color
2 TTE Doppler color TEE Doppler color
3 Thoracic CT with IV contrast Thoracic CT with IV contrast
4 TTE Doppler color TTE Doppler color
5 TTE Doppler color TTE Doppler color
6 TTE Doppler color TTE Doppler color
7 TTE Doppler color TTE Doppler color
8 Thoracic CTA Thoracic CTA
9 Thoracic CT TTE Doppler color
10 TTE Doppler color TTE Doppler color
11 TTE Doppler color TEE Doppler color
12 TTE Doppler color TTE Doppler color
13 TTE Doppler color Cardiac MRI

ETE: ecocardiograma transesofágico; ETT: ecocardiograma transtorácico; iv: intravenoso; RMN: resonancia 
magnética nuclear, TC: tomografía computarizada.
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All patients underwent median sternotomy, in 
addition to the use of extracorporeal circulation 
(except for the patient with the pericardial cyst). 
The objective of the intervention was the com-
plete excision of the masses, which was possible 
in all cases except two: the patient who presented 
intimal sarcoma of the pulmonary artery and the 
one who presented a leiomyosarcoma in the left 
atrium. The latter died during the surgery.
Postoperative diameter was defined as the meas-

urement made by the surgical team after the removal 
of the mass, before obtaining biopsies for the 
Department of Anatomical Pathology. Correspond-
ence between mean pre-surgical and post-surgical 
diameters was very high (ICC= 0.807, 95%CI: 0.450-
0.943). Mean post-surgical diameter of the masses 
did not differ significantly (p = 0.237) based on their 
location (right atrium: myxoma and thrombus, or 
left atrium: myxomas and leiomyosarcoma).

First checkup at hospital and first outpatient 
checkup

One patient died during the excision surgery. 
The intervention proceeded without incidents. 
While the surgical team was suturing, they discov-
ered a tear in the left atrium that they were unable 

to resolve. The patient died due to diffuse hemor-
rhage.
Besides the above exitus, no other patient died 

and all remained asymptomatic between the 
period immediately after the surgery and the first 
in-hospital checkup. At the time of data collec-
tion, only imaging techniques aimed at controlling 
recurrence were considered; thus, for this study, 
other tests performed to monitor the postoperative 
period, such as chest X-rays or electrocardiograms, 
were not taken into consideration (Table 3). In one 
case, no transthoracic echocardiography was per-
formed to show mass persistence. Excisions were 
successful in the rest of the patients (91.67%, n = 
11). In the patient with a diagnosis of intimal sar-
coma and associated thrombosis, besides an echo-
cardiography, a CT angiography of the chest was 
performed (since the tumor was in the pulmonary 
trunk, extending to both pulmonary arteries). The 
results showed that the pulmonary trunk and the 
left pulmonary artery were free of disease, but a 
small filling defect persisted, which slowed the 
flow of the right superior lobar artery. Based on 
these results, the patient was offered adjuvant post-
operative treatment with radiotherapy and chemo-
therapy.
At the time of the first outpatient checkup after 

hospital discharge, all patients were asympto-

Table 3. Data at first in-hospital checkup and first outpatient checkup

First checkup

In-hospital Outpatient 
(after discharge)

Days after surgery, mean (SD)/P50 (IQR) 4.83 (2.17) 34 (30-41)
Asymptomatic, n (%) 12 (100) 12 (100)
Imaging technique used for recurrence control, n (%)

TTE Doppler color 11 (91.67) -
Thoracic CTA 1 (8.33) -

Complementary tests used for outpatient control, n (%)
TTE Doppler color - 7 (58.33)
ECG - 7 (58.33)
PA and lateral chest X-rays - 9 (75.00)

Recurrence, n (%) 0 1 (8.33)
Death, n (%) 1 (7.69)* 0
CT: computed tomography; CTA: computed tomography angiography; ECG: electrocardiogram; IQR: interquartile range; PA: posteroanterior 
view; P50: median; SD: standard deviation; TEE: transesophageal echocardiogram; TTE: transthoracic echocardiogram; -: does not apply; *: 
frequency calculated over n = 13.
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matic. The frequency of transthoracic echocar-
diogram was lower (58.33%, n = 7) and only four 
patients (33.33%) underwent all three tests (echo-
cardiogram, electrocardiogram, and chest X-ray). 
In ten cases (83.33%), the checkup took place one 
month after surgery, and in two, four months later. 
Partial recurrence was noted in one of the latter 
two cases (whose initial diagnosis had been intra-
pericardial cyst). Although the echocardiogram 
performed postoperatively in the hospital showed 
no alterations, the one performed during the first 
outpatient checkup showed a smaller lesion than 
the initial one. Thus, there was an intrapericar-
dial mass of around 2 cm in the lateral region of 
the free wall of the right ventricle. A thoracic CT 
revealed that it was a heterogeneous lesion with 
lobulated edges and peripheral contrast enhance-
ment, which extended towards the inferior surface 
of the right atrioventricular groove and the ante-
rior mediastinum and up to the sternum. Although 
follow-up was recommended in two months, the 
patient did not return to the clinic. This was the 
only patient who had a recurrence.

DISCUSSION

In this study we exhaustively characterize symp-
toms in patients diagnosed with cardiac masses 
and cysts in our environment. The general hospital 
Clínica Universidad de Navarra16 serves people living 
in Navarre, as well as patients from other Spanish 
communities and from abroad. However, only 13 
cases with cardiac masses and cysts have been 
operated in the last 20 years. Probably, a higher 
number of diagnoses were made at this hospital, 
but patients decided to undergo treatment at their 
places of origin or at the Department of Cardiac 
Surgery of Hospital Universitario de Navarra, the 
reference public general hospital for the area of 
Pamplona and the entire Chartered Community of 
Navarre. This fact responds to the low prevalence 
of cardiac tumors, less than 0.3%1. Additional data 
from similar studies are of great value to help 
improve future diagnostic performance, under-
stand the condition of this patient population, and 
provide optimal clinical care.
The most frequently found type of mass in this 

study is myxoma (the most common benign pri-
mary tumor)8, which is in line with other studies. 
One patient was diagnosed with a leiomyosarcoma, 

which originates from smooth muscle cells, com-
monly affecting abdominopelvic organs19 such as 
the uterus or the intestine; those that affect the 
heart are extremely rare and few cases have been 
described in the literature20. Although cardiac 
metastases, such as melanoma, breast, lung, or 
esophageal cancer17,18 are markedly more common 
than primary tumors5, none of the patients in this 
study had cardiac metastasis.
As for the location, 85% of the myxomas are 

reported to be found in the left atrium9, very simi-
lar to the frequency in this study (88.89%). Although 
sarcomas commonly affect the right side of the 
heart3, in this series the mass was found in the left 
atrium in one patient.
Cardiac tumors must be differentiated from 

other cardiac masses such as vegetations, thrombi, 
or myocardial hypertrophy3. In this series, one of 
the patients had a thrombus. Another patient pre-
sented an intimal sarcoma of the pulmonary trunk, 
an extremely unusual and aggressive cardiovascu-
lar tumor, frequently misdiagnosed for the much 
more common chronic pulmonary thromboem-
bolism21. Local invasion or distant metastasis typ-
ical of sarcomas causes the patient to die within 
months or even weeks3.
Average age of the patients in this study was 

63.08 years, consistent with the fact that cardiac 
masses are most common between the third and 
sixth decades of life10. Ten per cent of myxomas 
are a familial variant part of the Carney complex, 
an endocrine neoplasia syndrome of autosomal 
dominant transmission caused by a mutation in 
the PRKAR1A3 gene. While sporadic forms usu-
ally appear as isolated entities in the left atrium 
- adhered to the interatrial septum -, the genetic 
variant can occur at younger ages, be multiple, 
and locate in the ventricles. In this series, there 
is no indication that the cases are of the familial 
variant, except for the case of the youngest patient 
(30 years of age); in this latter case, while perform-
ing the resection of the myxoma of the left atrium 
anchored in the interatrial septum, a 1-centimeter 
myxoma was found in the right atrium attached to 
the septum. No further information was available, 
e.g., family history of interest.
A larger number of cardiac masses are being 

described with the widespread use of echocardi-
ography as a diagnostic test22. Furthermore, the 
increase in the quality and use of cardiac imaging 
techniques in general, have also led to the rise in 



A. Gil-Korilis et al. SERIES OF PATIENTS OPERATED FOR MASSES AND CYSTS IN THE HEART IN A 
SPANISH GENERAL HOSPITAL: A 20-YEAR EXPERIENCE

An Sist Sanit Navar 2023; 46(3): e1060� 10

the diagnosis of incidental cardiac masses13. It has 
been estimated that the incidence of primary car-
diac tumors has doubled over the past 50 years23. 
The increase in incidence is striking in this study; 
however, a causal relationship with the rise in the 
use of imaging techniques cannot be established 
due to the retrospective nature of the work and 
the lack of data on the global incidence of cases, as 
the increase in the incidence of operated cardiac 
masses should be accompanied by a concomitant 
increase in diagnoses.
The results of some studies suggest that the most 

prevalent cardiovascular risk factors in this patient 
population are smoking and dyslipidemia24, while 
in our series the risk factors are overweight/obesity 
and arterial hypertension.
Clinical manifestations are not very specific 

and may lead to misdiagnosis. Several cases have 
been described, in which the condition led to a first 
diagnosis of bronchial asthma25, as occurred in this 
series with two cases. The typical clinical presenta-
tion for cardiac masses described in the literature 
is intracardiac obstruction, thromboembolism, 
and constitutional symptoms3,8,11,26. It is also very 
common for cardiac masses to mimic mitral valve 
disease, both stenosis (due to the prolapse of the 
tumor in the valve orifice) and insufficiency (due to 
valve trauma). The detachment of tumor fragments 
may lead to a thromboembolic phenomenon, and 
the cytokines they produce can be the cause of 
constitutional symptoms such as fever, asthenia, 
or weight loss3,8.
Patients may present symptoms, although many 

are asymptomatic at the time of diagnosis and the 
mass is found incidentally through imaging stud-
ies performed for another reason3, as in this series 
(30.77% asymptomatic and 46.15% incidental diag-
noses).
Imaging studies should not only be aimed at 

making a differential diagnosis but also at evalu-
ating the need of cardiac surgery3,8. The 2022 Euro-
pean Society of Cardiology (ESC) guidelines on 
cardio-oncology8 establish echocardiography as 
the preferred imaging technique for these evalu-
ations. Although transthoracic ultrasound is often 
sufficient, it can be complemented with trans-
esophageal ultrasound, which is more sensitive 
and specific in cases of smaller tumors or those 
located at unusual sites11,27,28. The study can be 
completed with other imaging modalities such as 
MRI to characterize the tissue of the mass8,29, CT 

or positron emission tomography (PET) to distin-
guish primary tumors from metastatic disease and 
benign tumors from malignant ones8,30. However, 
CT does not allow differentiating between myxo-
mas and thrombi31, although it is the best way to 
detect calcifications32. In selected cases, such as 
young patients who present multiple myxomas, 
echocardiographic screening of first-degree rel-
atives is recommended due to the possibility of a 
Carney complex33.
Currently, diagnosis and preoperative evalua-

tion are usually carried out by combining different 
imaging techniques3,7, as in the case of 38.46% of 
the cases in this series.
Imaging studies allow a wide characterization, 

but the definitive diagnosis must be made by his-
tological examination of the excised mass11. In 
a recent study that included 265 patients diag-
nosed with myxoma by echocardiography, only 
174 (65.7%) had a pathological diagnosis of this 
tumor34.
Given their potential to cause serious compli-

cations, treatment of cardiac masses is impera-
tive. Regardless of the size of the mass, the only 
therapeutic option is surgical excision, the result 
of which is usually curative3,35,36. The intervention 
poses very low risk or complications, embolic 
events being the most common11,12,37.
Patients who have undergone resection of a 

myxoma have a very good prognosis8,11, with a sur-
vival of 96% at 10 years38. Malignant tumors, on the 
other hand, have a poor prognosis. Complete surgi-
cal excision is usually impossible, so it is necessary 
to combine adjuvant radiotherapy or chemother-
apy. In this series, two resections were incomplete: 
the mass located at the intimal sarcoma of the pul-
monary trunk and that of the leiomyosarcoma in 
the left atrium.
Recurrence of cardiac masses is very low: 1-2% 

in sporadic myxomas (usually due to incomplete 
tumor resection) and 12-22% in familial cases (due 
to multifocal lesions initially undetected)3. Thus, 
follow-up with echocardiography is recommended 
after the intervention35,36, although it has not been 
established for how long. In this series, echocardi-
ography was used in the first outpatient checkup in 
around half of the patients (58.33%).
There are several limitations to this study. The 

main one is its retrospective nature, which restricted 
us from collecting data such as pack years, alcohol 
consumption, and/or physical activity. Further-
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more, its descriptive design and the lack of a com-
parison group limit the evaluation of the proposed 
causal relationships. Being a single-center study, 
the results have limited external validity; how-
ever, it should be noted that Clínica Universidad de 
Navarra serves patients from multiple national and 
international origins. Finally, the small number of 
cardiac masses distinct from myxomas should be 
considered. Possible improvements for future stud-
ies should consider prospective designs to avoid 
loss of information and the participation of multi-
ple centers to increase external validity and detec-
tion of less frequent cardiac masses.
In conclusion, in this study, the symptoms in 

patients diagnosed with cardiac masses and cysts 
in our environment, most female, are exhaustively 
characterized. A case of cardiac leiomyosarcoma 
and a case of intimal sarcoma of the pulmonary 
trunk are described, two extremely rare types of 
tumors with limited information available in the 
literature. Moreover, the most frequent cardiovas-
cular risk factors in these patients are reported. 
The description of these rare pathologies with such 
non-specific clinical presentations will help guide 
future diagnoses and provide optimal clinical care 
to these patients.
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