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Abstract

Myocardial cysts represent a miscellaneous and infrequent spectrum
of conditions, with each of them coming from a different etiological
background. Congenital myocardial cysts, neoplasia, cysts of infec-
tious origin (bacterial, viral, or parasitic), and cardiac pathologies that
may fake cystic content are all encompassed in this group. Although
most patients are asymptomatic, some may occasionally present with
obstruction, valvular dysfunction, or heart failure. Even more uncom-
mon is the coexistence of a myocardial cyst with other extracardiac
locations causing extracardiac symptoms. In this direction, the coex-
istence of a myocardial and endocranial cyst is extremely rare and
can cause symptomatology from the affected organs (e.g., seizures).
Cardiac investigation in this context is mainly dependent on non-in-
vasive diagnostic modalities, and laboratory procedures. In this case
report, we present a 26-year-old Congolese male admitted with dysp-
nea and epileptic seizures. Echocardiography revealed left ventricu-
lar and both mitral and tricuspid valve dysfunction and the presence
of two myocardial cysts, while brain computed tomography showed
an additional frontal cystic lesion. A precise diagnostic workup with
a combination of non-invasive imaging, laboratory results, and epi-
demiology data assisted the diagnosis and guided the most suitable
therapeutic choice.

Keywords: Endocranial cyst; Heart failure; Myocardial cyst; Epilep-
tic seizures; Parasitical diseases; Cysticercosis

Introduction

A myocardial cyst is a rare manifestation of conditions such
as endocarditis, bacteremia, or other miscellaneous causes in-
cluding thoracic trauma and/or burn, suppurative pericarditis
and parasitical diseases [1]. Due to the hidden nature of myo-
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cardial cysts, the patients usually remain asymptomatic until
lesions reach a proper size to cause specific cardiovascular
symptoms. The minority of patients with larger myocardial
cysts can present with precordial chest pain, arrhythmias, and
dyspnea, which can make it difficult to differentiate it from
other cardiac entities. Even more rarely, synchronous extra-
cardiac cysts are present, but again the diagnosis is delayed
unless the size and location of the cysts cause specific signs
and symptoms.

The diagnosis of myocardial cysts relies on multimodality
imaging, including echocardiography, computed tomography
(CT) scan, and magnetic resonance imaging (MRI). Further-
more, laboratory tests, and epidemiology data are paramount
to confirm the diagnosis. Treatment of a cardiac cyst is usually
surgical. Surgical exclusion of the cyst, apart from therapeu-
tic can add useful diagnostic information. Excisional biopsy
provides useful histopathological information and most of
the times assist the diagnosis and guide the most therapeutic
choices.

We present an unusual case of a patient with a large myo-
cardial cyst with abscess features which was associated with a
severely impaired left ventricular (LV) dysfunction, and a syn-
chronous endocranial mass manifested as epileptic seizures.

Case Report

Investigations

A 26-year-old Congolese male was transferred from a refu-
gee camp to the emergency department of our hospital due to
severe dyspnea, orthopnea, and generalized peripheral edema.
His past medical history was unremarkable. Upon clinical ex-
amination, a holosystolic murmur was auscultated at the heart
apex and bilateral rales were present on lung auscultation. He
was hemodynamically stable with a blood pressure of 125/80
mm Hg and a heart rate of 100 bpm. Laboratory tests were
mostly unremarkable, except for a D-dimer of 1,303 ng/mL
and an elevated C-reactive protein (CRP) of 58.6 mg/L. The
12-lead electrocardiography (ECG) showed sinus tachycardia
at 102 bpm with LV hypertrophy and LV strain and the chest
X-ray revealed mild lung congestion.

Diagnosis

While in the emergency department, the patient developed epi-
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Figure 1. (a) Non-enhanced axial brain computed tomography showing a hypodense right frontal cystic lesion (red arrow). (b)
FLAIR MRI axial slices depicting a hypointense homogenous frontal cystic lesion (red arrow) with surrounding gliotic changes
(yellow arrow). (c) T2-weighted brain MRI image in the transverse plane presenting the lesion having a non-homogenous pat-
tern (red arrow). In all MRI images, the cyst has similar signal and intensity to those of CSF. MRI: magnetic resonance imaging;
FLAIR: fluid-attenuated inversion recovery; CSF: cerebrospinal fluid.

leptic seizures and progressed to status epilepticus, leading to
patient’s intubation, and was placed on mechanical ventilation
for airway protection. A brain CT was done in an emergency
basis showing a cystic lesion with a diameter of 14 mm, in
the right frontal lobe (Fig. 1a). This finding was afterwards
confirmed by a brain MRI (Fig. 1b, c¢). Anti-epileptic treatment
with levetiracetam was started.

Transthoracic echocardiography (TTE) showed biven-
tricular dilatation and a severely impaired LV systolic function
with a left ventricular ejection fraction (LVEF) of 20-25%. A
large interventricular cyst measured 5.8 x 4.6 cm was identi-
fied (Fig. 2a, b). Furthermore, moderate mitral regurgitation
(MR), and severe tricuspid regurgitation (TR) with right ven-
tricular systolic pressure (RVSP) of 60 mm Hg and signs of
pressure and volume overload were also shown (Fig. 2a, b).
A transesophageal echocardiogram (TEE) confirmed the pres-
ence of the interventricular cyst and unmasked a communica-
tion of the cyst with the left ventricle. In addition, a smaller
paravalvular cystic lesion was revealed next to the anterior
leaflet (A1 - anterior segment) of the mitral valve (measured
1.9 x 2.4 cm). Both above cysts had hypoechogenic content
with hyperechogenic walls (Fig. 2c, d). Cardiac MRI was per-
formed a few days later confirming the previous findings (Fig.
3a-c).

The patient was supported with inotropes, vasopressors as
well as intravenous diuretics. His condition improved gradu-
ally, and he managed to be extubated successfully a few days
after his admission. Serological laboratory tests did not reveal
any specific recent infection, i.e., bacterial, viral (including hu-
man immunodeficiency virus (HIV) infection), or parasitical
(including echinococcus and toxoplasma gondii antibodies)
and blood cultures were all negative. In view of possible para-
sitic infectious disease, albendazole 400 mg b.i.d for a period
of 6 weeks was also started.

Concluding our investigation, a thorax abdominal CT scan
was done which did not reveal any new cystic lesions apart
from the large endocardial interventricular cyst (Fig. 3d). Fi-
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nally, a computed tomography pulmonary angiogram (CT-PA)
excluded pulmonary embolism, exposing only a small right
pleural effusion and an opacification with air bronchogram in
the right middle lobe.

Treatment

We decided to refer the patient for exclusion of the cardiac cyst
and repair of the tricuspid valve. The procedure was performed
successfully, and the cyst was surgically removed. Histopatho-
logic examination of the cyst divulged pieces of flat fibrous
tissue devoid of epithelial or endocardial lining. Overlying the
fibrous tissue, there was a prominent fibrin layer and a mixed
adjacent inflammatory cell infiltrate, suggesting chronic inflam-
mation. No granulomas or evidence of malignancy were seen.
The diagnosis of inflammatory cysts keeping up with abscess’
features was made. Biopsy’s tissue culture was without any
growth, and microscopy did not reveal anything of importance.

Follow-up and outcomes

After a short post-operative period, the patient was discharged
on optimal heart failure therapy including maximum tolerated
doses of angiotensin-converting enzyme inhibitor (ACE-I)
(ramipril 2.5 mg/day), beta-blockers (bisoprolol 1.25 mg/
day), loop diuretics (furosemide 40 mg/day), aldosterone re-
ceptor antagonists (spironolactone 50 mg/day), sodium-glu-
cose transport protein 2 (SGLT2) inhibitors (dapagliflozin 10
mg/day), and on a combination of antiepileptic agents (leveti-
racetam and valproic acid) and antiparasitic with albendazole
400 mg b.i.d for a period of 6 weeks. After 12 months, he
remains stable and symptom-free with no exacerbation of his
heart failure or further seizures. The follow-up brain CT was
repeated after a 6-month period and did not show any growth
or change of the cyst.
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Figure 2. (a) Two-dimensional transthoracic echocardiography (TTE) of parasternal long-axis, showing mild to moderate mitral
regurgitation (MR) (white arrow); a large cyst (asterisk) is noticed on the interventricular septum (IVS) protruding in the left ven-
tricle (LV). (b) TTE of parasternal short-axis view showing the IVS cyst protruding in the LV cavity; a small pericardial effusion
is also inspected. (c) Transesophageal echocardiogram (TEE) of four-chamber view showing the IVS cyst, and a smaller cyst
(red arrow) on the lateral annulus of the mitral valve. (d) TEE mid-esophageal inflow - outflow 60° view showing severe tricuspid

regurgitation (TR) (white arrow).

Discussion

To our knowledge, this is the first case in the literature of a
patient with concomitant myocardial and endocranial cyst with
a synchronous presentation of this clinical symptomatology.
A comprehensive evaluation of cyst morphology and tissue
composition together with all available imaging modalities
including CT and MRI, in conjunction with the epidemiologi-
cal status, and the available laboratory results, guided our at-
tentiveness mainly towards parasitic infections and especially
cysticercosis which was the disease more compatible with this
case’s presentation.

Intra-cardiac cysts represent a diverse and an exceedingly
infrequent spectrum of conditions, encompassing congenital
pathologies such as blood cysts or foregut cysts, and neoplasia
including teratomas and myxomas. Other important entities
in this spectrum are parasitic cysts which are expounded later
in detail and cardiac conditions which can occasionally feign
cystic content, such as intracardiac thrombi. Blood cysts are
usually congenital abnormalities that are encountered in infants
before the age of 6 months, and that resolve before adulthood.
Mitral valve is the predominant site of attachment. Rarely they
could be found attached in the cardiac chambers. On the other
hand, blood cysts may acquire after cardiothoracic surgery,
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blunt trauma, or inflammatory process [1]. A foregut cyst is the
result of anomalous embryonic development and contains en-
dodermal and mesodermal elements. Thus, a foregut cyst is a
generic name which encompasses enteric, esophageal, gastric,
and bronchogenic cysts, a subdivision based on histological
examination. From the subdivisions, enteric and bronchogenic
cardiac cysts have been described across the years, while the
rest could be found as para-cardiac masses [2]. Foremost and
commonest are the neoplastic masses. Cystic teratomas are of
an embryonic origin and are derived from the three germinal
layers in varying degrees. A finding of pericardial anatomical
region is common, but in rare cases they have been inspected
in myocardial tissue. Pathologically these tumors are multi-
cystic [3]. Cardiac myxomas are the most common primary
benign cardiac tumor, typically occurring in the left atrium,
as solid masses without cystic appearance or cavitations. Case
reports of cystic or multi-cystic myxomas the last years are
suggesting a new form of myxoma [4]. Furthermore, cardiac
lymphangioma is another rare entity in this group which could
present as a cystic mass, usually confined to the head and neck,
and rarely found in the pericardial region. Intracardiac lym-
phangioma is exceptionally uncommon. Another intracardiac
cavitation structure is thrombus. Intracardiac cystic thrombi
are documented in various reports, in all the cardiac chambers.
This should be considered in the differential diagnosis as it
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Figure 3. (a) Gadolinium-enhanced vertical long-axis cardiovascular magnetic resonance (CMR) view (or pseudo two-chamber
view) clearly showing a large left ventricular (LV) cyst (white arrow). Homogenous enhancement of the cyst and LV’s content
implicate the existence of a communication between the two. (b) True short-axis CMR view, where the cyst (white arrow) is seen
attached to the interventricular septum (IVS). Simultaneously we see the dilated right ventricular (RV) cavity. (c) Sagittal left ven-
tricular outflow tract obstruction (LVOT) CMR view showing again the intraventricular cyst (white arrow) attached to the IVS. (d)
Transverse contrast-enhanced computed tomography (CT) pulmonary angiogram, depicting a large right pleural effusion and the
large LV cyst (red arrow). No signs of pulmonary embolism were seen.

could masquerade other possible diagnoses [5].

In this case report, the histopathologic examination sup-
ported that the cystic structure contained characteristic of
chronic inflammation and cardiac abscess as a diagnosis. A
cardiac abscess is a localized suppurative infection affecting
the myocardium, endocardium, or native valve tissue, and of-
ten appears as a cystic lesion. Myocardial abscesses can be
classified into three categories based on their clinical associa-
tions: those associated with endocarditis, those linked with
bacteriaemia, and those with miscellaneous clinical associa-
tions [6].

Infective endocarditis (IE) is recognized as the most com-
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mon cause of cardiac abscess development. The incidence of
perivalvular abscess among patients with IE is between 30%
and 40%, with the aortic valve having a higher predisposition
than the mitral valve and annulus [6, 7]. In this present case,
the patient did not exhibit fever, laboratory signs of infection,
positive blood cultures, or echocardiographic evidence of veg-
etation upon admission [7] and IE was clinically rejected [7,
8]. From the cyst’s histopathologic examination, no evidence
of endocardial tissue was found, thus excluding the presence
of endocardial inflammation (endocarditis) [8].

Bacteremia is the second most prevalent source of a car-
diac abscess and can either occur transiently or persistently
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[6]. Myocardial abscesses that may develop in the site of a
prior myocardial infarction site, fermented by the presence of
bacteremia, are also encompassed in this group [9]. In con-
trast to IE, myocardial abscesses resulting from bacteremia are
rarely associated with valvular lesions [10, 11]. In our case,
blood, urine, and stool cultures yielded negative results. The
patient denied any previous or recent signs of infection from
his past medical history, and laboratory as well as radiology
examinations did not support the presence of an ongoing in-
fection. Furthermore, there are various miscellaneous clinical
scenarios that could contribute to the development of myocar-
dial abscesses. Among them, conditions such as trauma, deep
burns, and wounds of the thorax, infected pseudoaneurysms,
suppurative pericarditis, infected transplanted hearts, exten-
sion of infection from sternal abscess, HIV-associated myo-
carditis and suppuration, parasitic infections and infection of a
LV aneurysm or neoplasms are the most common [6, 12, 13].
In this case, the patient did not present macroscopic evidence
of thorax’s trauma, burn or infection. Additionally, serological
tests excluded HIV-associated myocarditis.

The patient originated from Democratic Republic of Con-
go where several endemic parasitic diseases are prevalent.
The heterogenic group of neglected tropical diseases (NTDs)
can affect the heart. Frequently encountered diseases include,
schistosomiasis, strongiloidiasis, loiasis, African trypanoso-
miasis (sleeping sickness), toxoplasmosis, cysticercosis and
ecchinococcosis [14-17]. From the above parasitic diseases,
only ecchinococcosis, cysticercosis and toxoplasmosis may
present with cardiac cystic lesions and potentially lead to car-
diomyopathy [18]. The remaining are parasitic diseases that
might affect several organs, including cardiac and nervous
system tissues, preponderantly unassociated with cystic le-
sions [18], but with cardiomyopathy. In this case, echinococ-
cosis was excluded based on negative anti-echinococcus IgG
antibodies and the absence of typical well-defined hydatic
cystic findings in liver, lungs or brain [19, 20]. Toxoplasmosis
was also excluded through serological testing, as negative IgG
and IgM antibody tests ruled out a possible prior or recent
infection [21].

Cysticercosis results from Taenia solium tapeworm egg
ingestion. Larvae encystment can occur in almost any tissue
and thus lead to different manifestations [22]. Cysticercosis
refers to the presence of 7. solium cystic larvae throughout the
body (e.g., in the muscular system). Taeniasis, by contrast, is
caused by adult 7" solium tapeworms residing within the intes-
tinal tract. Involvement of 7. solium cystic larvae within the
central nervous system (CNS) is known as neurocysticercosis
(NCC). Taeniasis can be detected through stool microscopy,
which was implemented and was not pathological [18, 23].
Epilepsy can be one of the presenting signs of NCC and is con-
sidered a leading cause of adult acquired epilepsy worldwide.
Seizures result from perilesional inflammation in degenerat-
ing cysts and orient with the clinical presentation of this case,
where the patient presented with epileptic seizures and newly
diagnosed heart failure symptoms.

Cardiac cysticercosis is a silent disease and cardiac in-
volvement is rare. However, autopsy studies have shown a
prevalence of 20-25% in patients with concomitant diagnosed
NCC. Heart failure as a manifestation is also very rare. Cardiac
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cysticercosis is known to induce inflammation and myocar-
dial fibrosis. The progression to cardiomyopathy (CMP) in this
context is conjectured to be linked with several factors such as
the number and location of cysticerci, the duration of infec-
tion, the host’s immune respite and the presence of associated
complications. Cysticerci are usually multiple and randomly
distributed in cardiac tissues, and rarely a single cardiac cyst
may be present [24]. It is reasonable to hypothesize that, in the
presented case, cysticerci might have exerted an indirect influ-
ence on valvular function [25].

The diagnosis of NCC rests on objective evaluation of
clinical, radiological, immunological, and epidemiological
data collected, based on the diagnostic criteria for human NCC
first published in 1996. Brain CT and MRI scans revealed the
presence of one cystic lesion in the right frontal lobe which is
well defined and has liquid content that has a signal like cer-
ebrospinal fluid (CSF) on CT and MRI. The initial brain CT
showed a frontal hypointense cyst without contrast enhance-
ment. The brain MRI T1-weighted images supported a cystic
lesion that is isointense to CSF. On T2-weighted images, a
cystic lesion isointense to CSF without a surrounding edge is
observed. Fluid-attenuated inversion recovery (FLAIRE) im-
ages which are also isointense to CSF are seen. All the above
are suggesting vesicular stage NCC. No visible scolex was ob-
served in the scan images [25-29].

Collectively, our case fulfils one major neuroimaging cri-
terion: cystic lesions without discernible scolex, and two minor
clinical/exposure criteria: clinical manifestations suggestive of
NCC and the patient originating from an endemic area of cyst-
icercosis. The precedent described criteria establish NCC as a
probable diagnosis [27-29]. The patient was treated with anti-
parasitic medication (albendazole) for a period of 6 weeks due
to the high suspicion of a parasitic disease. The role of anti-
parasitic therapy for controlling seizures associated with NCC
remains controversial. The Mondal and Banerjee randomized
controlled study, involving 300 patients with NCC, who were
observed for several years, came to conclusion of a treatment
with anticonvulsants alone, with clinical and radiologic fol-
low-up. The patients in this study who were treated with an-
thelminthic therapy had an increased occurrence of long-term
seizures in the first years, since the complete lesions’ resolu-
tion was more likely when cysts are allowed to spontaneously
resolve. On the other hand, there are several other randomized
controlled trials supporting that anti-helminthic therapy is ben-
eficial for active cyst reduction, particularly during the first
weeks [30].

Conclusion

In summary, the present case allows us to consider the parasitic
disease spectrum in patients with synchronous myocardial and
brain abscesses/cysts. Clinical presentation, microscopic and
serological tests, and non-invasive imaging (echocardiogra-
phy, CT, MRI) are useful tools to support or define the diagno-
sis. In our case, cysticercosis is considered the more compat-
ible disease with all the clinical evidence collected, though we
could not exclude the possibility of a simultaneous occurrence
of another disease.
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