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ABSTRACT

Cardiac bronchogenic cysts are rare lesions with very thin walls. We present
a case of a 49-year-old man with intermittent chest pain and distress who was
found to have a bronchogenic cyst in the right ventricle with complex tissue
changes. The clinical manifestations, image findings, and differential
diagnoses of bronchogenic cysts are discussed.

CASE REPORT

CASE REPORT

A 49-year-old man presented to a hospital with intermittent
chest pain and distress for a month. Echocardiography revealed
decreased left ventricular diastolic function and a mass in the
right ventricle (RV). The patient was admitted for further
treatment. The findings of physical examination were
unremarkable. The results of routine blood examinations,
cardiac biomarkers, and brain natriuretic peptide tests were
normal. Transthoracic echocardiography (TTE) revealed
presence of an oval mass (3.6 x 3.3 cm) with heterogeneous
echocardiographic changes in the RV (Figure 1). The mass
lacked vascularity, as demonstrated by the color Doppler
imaging (Figure 1). Cardiac computed tomography (CT) and
magnetic resonance imaging (MRI) were performed before
tumor resection.
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A retrospective electrocardiogram-gated CT scan showed
a round, well-circumscribed mass (3.5 x 3.4 x 3.6 cm) with
heterogeneous attenuation attached to the free wall of the RV.
In addition to the cystic changes, fatty and soft tissues along
with patchy calcifications were observed within the intracardiac
mass. The soft tissue of the mass demonstrated moderate
enhancement, whereas cystic or fatty tissue showed no
enhancement (Figure 2).

Cardiac MRI was performed to assess the characteristics of
the right ventricular mass. The mass had well-defined borders
with complex changes and was attached to the free wall of the
RV. The surface of the mass demonstrated hyperintense signals
on T1-weighted (T1W) images and hypointense signals on fat-
suppressed T2-weighted (FST2W) images. Long T1 and short
T2 values were observed in the native T1- and T2-mapping,
suggesting the presence of fatty tissue. The center of the mass
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was hyperintense on both T1W and FST2W images and
displayed short T1 and long T2 values in native T1- and T2-
mapping, indicative of the presence of viscous cyst fluid
(Figures 3 and 4). Rest myocardial perfusion imaging revealed
that the periphery of the mass had continuous, progressively
increasing  enhancement  following  the intravenous
administration of a gadolinium-based contrast agent (Movie |
and Il in the Supplementary Data). The mass showed prominent
peripheral rim enhancements with a 10-min delay, which was
also confirmed by a shortened T1 value detected with post-
enhanced T1-mapping. The left ventricle demonstrated
abnormal patchy fibrosis, whereas no prominent fibrosis was
detected in the RV (Figures 4 and 5). The size and systolic
function of the right and left ventricles were within the normal
range (Movie I11 in the Supplementary Data).

The patient underwent conventional median sternotomy
to remove the tumor with aortic and bi-caval extracorporeal
circulation. Cardiac arrest was induced by cold blood
cardioplegia. The right atrium was opened, and a 3 x 3 cm tumor
with a pedicle on the free wall of the right ventricular outflow
tract was identified through the tricuspid valve. Next, the right
ventricular outflow tract was opened, and the tumor was
completely exposed and resected. The resected cardiac mass
contained a yellowish-white gelatinous fluid. The patient’s
postoperative course was uneventful, and he was discharged 7
days later.

Microscopically, a portion of the tumorous epithelium was
ciliated and pseudostratified columnar epithelium (Figure 6)
surrounded by smooth muscle could be seen. Moreover, fatty
tissue and nodular calcifications were observed without
cartilage. These histological findings were compatible with the
diagnosis of a bronchogenic cyst.

Follow-up echocardiography at 1, 3, 6, and 12-months
thereafter showed no apparent right ventricular abnormalities.
During his first year of outpatient follow-up, the patient was
asymptomatic without any evidence of recurrence.

DISCUSSION

Etiology & Demographics:

Bronchogenic cysts are benign, congenital tumors that
develop from the abnormal budding of primitive ventral
foreguts during embryologic development of tracheobronchial
trees. These cysts are commonly found in the mediastinum and
lungs, and seldom occur inside the heart. The cardiac primordia
are close to the foregut, where abnormal buds rarely migrate to
the myocardium and become the source of intracardiac cysts

[1].

Intracardiac bronchogenic cysts are extremely rare, a 12%
to 18% prevalence being documented among all primary
intracardiac masses. The right side of the heart is the most
frequent position [2]. These cysts have no age predilection and
are generally detected incidentally, usually in the second to
fourth decade. Though no studies have reported cases of
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malignant transformation, Park et al. demonstrated a rapidly
growing bronchogenic cyst in the right atrium [3].

Clinical & Imaging findings:

Intracardiac bronchogenic cysts are mostly asymptomatic;
at times, causing a variety of symptoms such as chest pain,
shortness of breath, and arrhythmias depending on the location
and size of the cysts and compression of the adjacent structure.
Immunohistochemistry of the ciliated columnar epithelium
revealed that these cysts are positive for cytokeratin 7 and
thyroid transcription factor-1 and negative for cytokeratin 20
and calretinin [4].

Transthoracic echocardiography is usually the preferred
detection method for cardiac tumors, as it provides accurate
details of tumor location, size, mobility, point of attachment,
and hemodynamic parameters. Intracardiac bronchogenic cysts
are well-defined, thin-walled masses containing simple fluid,
demonstrating homogeneous, hypoechoic masses on TTE.
However, echocardiography is an operator-dependent modality
that can affect the diagnostic accuracy. In contrast, cardiac CT
shows the relationship between tumors and surrounding
structures, as well as reveals the tumor characteristics.
Bronchogenic cysts usually appear as round, homogeneous,
non-enhanced lesions with very thin walls and lower densities
[5]. Occasionally, heterogeneous bronchogenic cysts have been
reported with high densities, containing calcium, fat, or other
protein contents. Ma et al. reported cases of bronchogenic cyst
with specific lipomatous tissue changes detected by CT and
MRI images [6,7]. For heterogeneous bronchogenic cysts,
cardiac CT and MRI are recommended to visualize the
complicated features of the mass [8].

Cardiac magnetic resonance (CMR) provides significant
morphological information as it involves multiple imaging
modalities. It is the preferred method for the comprehensive
assessment of cardiac tumors which can offer important
treatment guidance [9]. Generally, the MRI signal intensity of
a bronchogenic cyst depends on its internal composition. These
cysts are hypointense on T1W images, hyperintense on T2W
images, and have no overt enhancement following application
of contrast materials. However, a few bronchogenic cysts have
been reported to be hyperintense on T1W images, suggesting
the presence of blood, proteinaceous, or viscous components
[8,10,11].

To our knowledge, this is the first report of an intracardiac
bronchogenic cyst with complicated tissue components
detected by different imaging modalities, including
echocardiography, CT, and MRI.

Treatment & prognosis:

Symptomatic cysts should be excised; however, patients
with bronchogenic cysts are primarily asymptomatic, and their
management is controversial. The recommended treatment for
asymptomatic cysts is surgical resection because cyst
progression has been associated with potential complications,
such as infection, hemorrhage, and neoplasia. A study reported
that patients with asymptomatic cysts have fewer postoperative
complication than those with symptomatic cysts [12]. Two
main surgical approaches are considered for treatment: video-
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assisted thoracoscopic surgery and thoracotomy. Though the
former is more commonly used, the latter is applied to
complicated cysts that require complete resection.

Differential Diagnosis:

Cardiac bronchogenic cysts are rare, and the rate of
misdiagnosis is high. Differential diagnoses for cardiac tumors
include thrombosis, myxoma, papillary fibroelastoma,
lymphangioma, metastasis, and cardiac echinococcosis.

Thrombosis

Cardiac thrombosis, usually located in the left atrium and
atrial appendage, occurs in hypercoagulable states. It often has
a multiform morphology, smooth surface, and poor mobility.
Two types of thrombi are reported in the right heart: 1) deep
venous thrombi that temporarily break into the right atrium or
ventricle, and 2) mural thrombi that are immobile. Mural
thrombosis has a broad-based attachment to the heart wall,
whereas mobile thrombosis has a thin stalk or no attachment
point [13]. Thrombi appear as hyperechoic lesions on TTE.
Thrombi are hypodense on CT images and hypointense on TIW
and T2W images, and steady-state free precession sequence. A
non-enhanced filling defect has been demonstrated after
intravenous administration of contrast medium [14-15]. In
addition, intracardiac tumor thrombi are usually associated with
a few malignant infradiaphragmatic tumors, such as renal cells
and hepatocellular carcinomas [16]. Tumor thrombi can extend
into the right atrium via the inferior vena cava [17].
Distinguishing intracardiac tumor thrombi from a pure
intracardiac thrombus is critically important because these two
conditions have different behaviors, management, and
prognoses. While tumor thrombi appear on adjacent veins with
expanded vessel lumens, their enhancement pattern is similar to
that of the primary masses, and pure thrombi show non-
enhancements on CT and MRI images [18].

Myxoma

Myxoma is the most common benign cardiac tumor that
tends to occur in middle-aged women and is frequently
sporadic. However, Carney syndrome should be considered
when  patients  report  multiple  myxomas  with
hyperendocrinopathy and hyperpigmentation [19]. Myxomas
are primarily located in the left atrium and are attached to the
interatrial septum adjacent to the fossa ovalis. These tumors are
typically lobulated, well-defined, and mobile masses with
narrow pedicles. They appear as heterogeneous, echogenic
masses on TTE and are often heterogeneous and contain
calcifications and gelatinous substances with hypoattenuation
on CT imaging [20]. Furthermore, myxomas on CMR imaging
are isointense on T1W images and hyperintense on T2W
images with  heterogeneous enhancements  following
application of contrast materials. Occasionally, T2W images
show lower signals due to calcification and hemosiderin [21].

Papillary fibroelastoma

Papillary fibroelastoma is a rare benign cardiac tumor,
prevalence-wise second to myxoma, which usually arises from
the valvular endocardium and rarely from the RV [22]. The
mass is small, heterogeneous, and mobile, with multiple
papillary fronds. Almost half of the tumors are pedunculated, <
3 mm insize, and prolapse into the cardiac chambers during the
cardiac cycle [23]. On echocardiography, a papillary
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fibroelastoma appears as a hyperechoic mass. On cardiac CT
images, the papillary fibroelastomas appear as hypodense
masses with non-significant enhancements that are often
misdiagnosed due to their small size. Moreover, these tumors
frequently appear as intermediate on T1W images and
hyperintense on T2W images with typically homogeneous
enhancements [24].

Lymphangioma

Cardiac lymphangiomas are rare, benign congenital tumors
composed of thin-walled spaces lined by the endothelium.
Though lymphangiomas contain lymph, they remain isolated
from the lymphatic system [25]. Symptoms related to cardiac
lymphangiomas depend on the tumor size and location. These
tumors usually occur in the pericardial spaces and are
associated with other tumors, such as lymphatic vascular
masses and lipomas [26]. On echocardiography, cardiac
lymphangiomas appear as ill-defined cystic or echogenic
masses with a lack of vascular flow inside the tumor. On CT
imaging, cardiac lymphangiomas appear as cystic masses filled
with homogeneous material and show low attenuation with no
significant enhancements. However, few tumors are
inhomogeneous, with solid stromal elements. On MRI, most
tumors appear hypointense on T1W images and hyperintense
on T2W images without apparent enhancements. However,
tumor signal intensities vary due to the presence of
methemoglobin, fat, or proteinaceous material in the lymphatic
fluid. Cardiac lymphangiomas exhibit irregular enhancement
patterns depending on complex tumor components [27].

Metastasis

Cardiac metastases are considered in patients with prior
cancer and new cardiac complaints, such as obstructive
symptoms or arrhythmias. Cardiac metastases occur 30 times
more frequently in patients with cancer than in those with
primary cardiac tumors. Metastases commonly originate from
malignant melanomas, germ cell tumors, and leukemia [28].
There are three main metastatic routes: hematogenous,
lymphatic, and direct. The hematogenous route generally
spreads to the pericardium, whereas the other two routes
commonly spread to the myocardium and endocardium.
Metastases are usually asymptomatic, making earlier detection
challenging [29]. They appear as isoechoic to hyperechoic
lesions on TTE, and calcifications are common. Tumors often
demonstrate heterogeneous, isodense enhancements relative to
muscle. Cardiac metastases are generally hypointense to
isointense on T1W images and isointense to hyperintense on
T2W images, exhibiting varying degrees of enhancement after
administration of contrast material.

Cardiac echinococcosis

Cardiac echinococcosis is a rare disease that is endemic in
rural regions globally, with an estimated prevalence ranging
from 0.5% to 2% of all hydatid cases. The right ventricular mass
is primarily composed of cystic fluid and is usually
asymptomatic; however, patients can have clinical symptoms
with cyst enlargement. Echinococcus granulosis is generally
located in the left ventricular wall and reaches the heart mainly
through the coronary circulation. Approximately 10% of
cardiac cases are involved in RV [30]. On echocardiography,
the cysts present as heterogeneous cystic areas without vascular
flow, and on CT scans, they appear cystic without
enhancement. Few echinococcal cysts have been identified with
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calcifications and solid components. Most of these cysts appear
hypointense on T1W images and hyperintense on T2W images
without obvious enhancements. Linear structures of variable
thickness have been demonstrated as low-intensity signals on
T2W images which represent fibrous septa within echinococcal
cysts that are enhanced after contrast injections [31-32].

Among the differential diagnoses, cardiac thrombi and
metastases can be ruled out with the help of imaging features
and clinical histories. Occasionally, a bronchogenic cyst can be
misdiagnosed as a teratoma when an RV tumor consists of fatty
tissue, mucoid fluid, patchy calcifications, and solid
components with moderate enhancements. Based on
histopathology, lesions comprising the cystic areas lined by
ciliated, pseudostratified columnar epithelium and surrounded
by smooth muscle with an intermediate degree of
differentiation toward a normal tracheobronchial tree structure
are diagnosed as bronchogenic cysts. In contrast, teratomas are
haphazardly arranged with no resemblance to a normal
tracheobronchial tree [33]. In the present case, the histologic
features strongly indicated a bronchogenic cyst ruling out a
teratoma.

TEACHING POINT

Cardiac bronchogenic cysts are rare, benign tumors that are
challenging to diagnose because of the atypical associated
symptoms and imaging findings. Cardiac CT and CMR are
valuable techniques that can demonstrate the components and
enhancement patterns of the mass. Irrespective of presence of
symptoms, surgical resection is the preferred approach to avoid
complications.
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FIGURES

Figure 1: 49-year-old man with an intracardiac bronchogenic cyst

FINDINGS: An apical 4-chamber view demonstrates an oval, right ventricular mass (3.6 x 3.3 cm) attached to the free wall of the
right ventricle (white arrow). The mass appears to be well-defined, heterogeneous, echogenic without right ventricular outflow

tract obstruction. The mass lacks vascularity.

TECHNIQUE: Transthoracic echocardiography (cardiac transducer, 2-dimensional scanning, sector phased 7-12 MHz). A: grey

scale, B: color Doppler images.
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Figure 2: 49-year-old man with an intracardiac bronchogenic cyst

FINDINGS: Axial non-contrast computed tomography (CT) images and axial contrast-enhanced CT in the arterial phase show an
oval mass (3.5 x 3.4 x 3.6 cm) attached to the free wall of the right ventricle, and has heterogeneous attenuation. Cystic component
attenuation (red arrow) can be observed in the center of the mass when measured 17 Hounsfield units (HU) on non-contrast and 20
HU on contrast-enhanced CT images. The periphery of the mass shows fatty tissue (-50 HU) (white arrow). In addition, scattered
punctate calcifications (179 HU) (blue arrow) are also observed in the mass. The soft tissue of the tumor shows moderate
enhancement after contrast agent administration.

TECHNIQUE: Chest computed tomography angiography (CTA) performed with Somatom Definition (Siemens Healthcare,

Erlangen, Germany) with ECG-gating. A,B: Axial non-contrast CT scan, 120kV, 100mAs, 0.75mm slice thickness, C,D: Axial
post-contrast CT, 120kV, 380mAs, 0.75mm slice thickness, lopromide 370mg iodine/ml, 72ml at 5ml/s.
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Figure 3: 49-year-old man with an intracardiac bronchogenic cyst

FINDINGS: Cardiac magnetic resonance imaging (MRI) shows a well-defined and heterogeneous mass (3.4 x 3.7 x 3.5cm) with
complicated compositions adjacent to the right ventricular free wall. The peripheral fat component demonstrates hyperintense
signal on T1-weighted (T1W) images, and lower signal on fat-suppressed T2-weighted (FST2W) images (white arrow). The viscous
cystic component demonstrates hyperintense signal on both T1W and FST2W images (white-bordered arrow).

TECHNIQUE: Cardiac magnetic resonance, 3.0 T MR System (MAGNETOM Skyra, Siemens Healthcare, Erlangen, Germany)

with breath-holding, short-axis view, before the administration of contrast agent, A,B: TIW images, time to echo (TE) 1.4ms,
repetition time (TR) 44.8ms, C,D: FST2W images, TE 1.4ms, TR 44.8ms.
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Figure 4: 49-year-old man with an intracardiac bronchogenic cyst

FINDINGS: The peripheral soft tissue of mass shows long T1 (1372ms) and short T2 values (44ms), and the post contrast T1
values (204ms) were reduced by 85%. The center cystic component of the mass shows short T1 (1133ms) and long T2 values
(80ms), and no obvious drop in T1 values after gadolinium injection (1022ms).

TECHNIQUE: Cardiac magnetic resonance, 3.0 T MR System (MAGNETOM Skyra, Siemens Healthcare, Erlangen, Germany)
with breath-holding, long-axis view(A,C,E), short-axis view (B,D,F), A,B: T1 map, time to echo (TE) 1.12ms, repetition time (TR)
286.96ms, before the administration of contrast agent, C,D: T2 map, TE 1.32ms, TR 207.39ms, before the administration of contrast
agent, E,F: T1 map, TE 1.12ms, TR 344.36ms, after the administration of contrast agent (10 minutes following the administration
of 0.4 ml/kg of gadolinium-based contrast agent).

Radiology Case. 2022 Feb; 16(2):1-11 8
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Figure 5: 49-year-old man with an intracardiac bronchogenic cyst

FINDINGS: Cardiac magnetic resonance imaging after the contrast agent was administered, shows prominent peripheral rim
enhancement of the right ventricular mass, without fatty (white arrow) and cystic component enhancements (white-bordered arrow).
The short-axis view demonstrates slightly delayed enhancement of the inferior insertion site (red arrow).

TECHNIQUE: Cardiac magnetic resonance, 3.0 T MR System (MAGNETOM Skyra, Siemens Healthcare, Erlangen, Germany)
with breath-holding, time to echo (TE) 1.24ms, repetition time (TR) 485ms, inversion time (T1) 300ms, late gadolinium
enhancement with phase-sensitive inversion recovery sequence (10 minutes following the administration of 0.4 ml/kg of
gadolinium-based contrast agent), A: four-chamber view, B: short axis view.

Journal of Radiology Case Reports
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Figure 6: 49-year-old man with an intracardiac bronchogenic cyst

FINDINGS: Photomicrograph of the cyst wall shows a ciliated columnar epithelium with pseudostratification (red arrow), smooth
muscle (white arrow), fatty changes (blue arrow), and nodular calcifications (yellow arrow).

TECHNIQUE: Microscopic examination of hematoxylin-eosin stained sections, A: 2X, B: 400X.

Radiology Case. 2022 Feb; 16(2):1-11 9



Cardiac Imaging: Multimodality imaging toward diagnosis of an intraventricular bronchogenic cyst Chen et al.

presenting with complex components: A case report with literature review

Etiology ® Etiology represents abnormal budding of the primitive ventral foregut
® Cardiac primordial tissue is close to the foregut during the early phase of embryonic development
Incidence 12% to 18% of all primary intracardiac tumors

Gender ratio
Age predilection
Risk factors

No predilection
None
No known
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Treatment

Surgical resection, whether patients are symptomatic or not

Prognosis

Good

Findings on imaging

® Transthoracic echocardiography (TTE): an oval mass with heterogeneous echo in the right ventricle,
without right ventricular outflow tract obstruction.

® Computed tomography (CT): well-defined mass with heterogeneous density attached to the free wall
of the right ventricle. The mass showed cystic changes, fatty tissue, slight calcifications, and soft
tissue with moderate enhancements.

® Magnetic resonance imaging (MRI): a right ventricular mass with complex components, such as
fatty tissue at the tumor periphery, which appeared hyperintense on T1W images and had lower
signals on FST2W images, with long T1 and short T2 values. A cystic component in the middle
showed hyperintense signals on TIW and FST2W images and demonstrated short T1 and long T2
values. The peripheral zone of the mass showed progressive enhancements in an early phase and
marked enhancements with shortened T1 values in the later phase.

Table 1: Summary table of cardiac bronchogenic cyst.

Location Morphology TTE CT MRI
Intracardiac Right side of Round; Homogeneous, | Hypodense; T1: hypointense; T2:
bronchogenic the heart well-defined; hypoechoic enhanced wall; hyperintense; enhanced wall
cyst thin wall calcification; fatty
tissue; mucus
Thrombosis Left atrium and | Multiform; poor | Hyperechoic Hypodense; no T1, T2, SSFP:
auricle; tumor mobile enhancement; tumor | homogeneous hypointense;
thrombi mainly thrombi with no enhancement; tumor
located in the enhancement thrombi with enhancement
right atrium
Myxoma Left atrium Lobulated; well- | Heterogeneous | Heterogeneous T1: heterogeneous
defined; mobile; | echo density; intermediate;
a narrow pedicle cystic content; T2: heterogeneous
calcification hyperintense; heterogeneous
enhancement
Papillary Valvular Small; Hyperechoic Hypodense; no T1: intermediate; T2:
fibroelastoma | endocardium pedunculated; significant hyperintense;
papillary; mobile enhancement uniform enhancement
Cardiac pericardial I1-defined Heterogeneous | Hypodense; no T1: heterogeneous signal
lymphangioma | space echo; no significant due to complex
vascular flow | enhancement components;
T2: hyperintense;
no enhancement or
heterogeneous enhancement
Metastasis - Multilocular Isoechoic to Isodense to T1: hypointense to
hyperechoic; myocardium; isointense; T2: isointense to
calcification heterogeneous hyperintense; heterogeneous
enhancement enhancement
Cardiac left ventricular | Round; Homogeneous | Hypodense; no T1: hypointense; T2:
echinococcosis | wall well-defined; hypoechoic; significant hyperintense;
no flow enhancement; fibrous septa with low
calcification; solid signal intensity;
component no or slight enhancement

Table 2: Differential diagnosis table for cardiac bronchogenic cyst.
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ABBREVIATIONS

CMR = Cardiac magnetic resonance

CT = Computed tomography

CTA = Computed tomography angiography
MRI = Magnetic resonance imaging

TTE = Transthoracic echocardiography

RV = Right ventricle

W = Weighted
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