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Abstract

Paracardial cystic lesions (PCLs) are rare, benign lesions and may occur in any part surrounding the heart. It covers a variety
of pathological types, including pericardial cysts, thymic cysts, bronchogenic cysts and so on. The aim of this study was to
summarize the diagnostic value of echocardiography in different pathological types of the PCLs. Echocardiographic features
of 43 consecutive PCL patients treated at the Union Hospital from January 2002 to December 2017 were compared and ana-
lyzed with their surgical and pathological findings retrospectively. The PCLs included 19 pericardial cysts, 12 thymic cysts, 7
bronchogenic cysts, 3 cystic teratomas, 1 enteric cyst and 1 lymphangioma. Among them, 29 cases (67.4%) were accurately
diagnosed by echocardiography and 14 cases (32.6%) were missed the diagnosis. All diagnosed cysts were showed as thin-
walled, monolocular, echo-free structures without blood flow signals in echocardiographic images. 4 patients had compression
of the heart and great vessels caused by cysts. In addition, 4 intracardiac lesions were diagnosed by echocardiography and the
results were further confirmed in surgery. Echocardiography is of great value in the diagnosis of paracardiac cystic lesions
as well as combined intracardiac lesions. Differential diagnosis could be mainly made based on the location of the lesions.
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Introduction are few studies covering the entire range of these lesions.
This is a retrospective study to demonstrate the diagnostic
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resection. In addition, cystic thymomas were excluded from
this study since these diseases may be associated with neo-
plastic lesions.

All patients were analyzed for sex, age, symptoms, loca-
tion, size, pathological types of cysts and occurrence of
cardiovascular compression. The echocardiographic perfor-
mances were compared with the surgical results and charac-
teristics of other imaging modalities (CT or MR).

Echocardiography

All the patients underwent a complete transthoracic echocar-
diographic examination using a commercial ultrasound sys-
tem (GE Vivid 7, Vingmed, Horten, Norway; Philips IE 33
and Philips IE Elite, Andover, MA, USA; Acuson Sequoia
C256, Mountain View, CA, USA) with a 3-7.5 MHz trans-
ducer. The key planes included parasternal long-axis and
short-axis views of the left ventricle, short-axis view at the
level of great arteries, apical four-chamber and five-chamber
views and some modified, nonstandard views showing the
PCLs. In addition to echocardiography, most patients also
underwent CT and/or MR examination. The CT examination
was mainly non-contrast CT, and sometimes was contrast-
enhanced CT. The MR scan included routine sagittal, coro-
nal and transverse T,-weighted imaging and T,-weighted
imaging, and sometimes contrast enhanced examination.
Because the heart was the main acoustic window in echo-
cardiography, in this study, we described the location of the
PCLs based on their relative position to the heart instead

of their location in the mediastinum. The locations of the
cysts were divided into five main areas relative to the heart:
the anterior region, the posterior region, the left region, the
right region and the upper area adjacent to the great arteries.

Statistical analysis

All quantitative results were presented as mean + SD. The
missed diagnosis rates in different locations of echocardiog-
raphy were compared by Fisher exact probability method of
R X C tables. Differences were considered to be significant
if the P value was <0.05 (2 sided).

Results

A total of 43 cases were enrolled and analyzed including 21
males (48.8%) and 22 females (51.2%). The mean age was
42.0+17.3 years (2 months to 70 years). 29 patients (67.4%)
were symptomatic. The common symptoms were cough
(25.6%), chest pain (25.6%) and chest distress (23.2%). The
other 14 patients (32.6%) were asymptomatic and the PCLs
were discovered accidentally in physical examination.

The pathologic distribution of the PCLs was as follows:
19 pericardial cysts (44.2%), 12 thymic cysts (27.9%), 7
bronchogenic cysts (16.3%), 3 cystic teratomas (7.0%), 1
enteric cyst (2.3%) and 1 lymphangioma (2.3%). The cyst
sizes were variable and the maximal diameter was ranging
from 2 to 10 cm. Details were shown in Table 1.

Table 1 Clinical data and diagnostic results of 43 patients with paracardiac cystic lesions

Pericardial cyst Thymic cyst Bronchogenic cyst ~ Cystic teratoma  Enteric cyst Lymphangioma
Cases (n/percentage) 19 (44.2%) 12 (27.9%) 7 (16.3%) 3 (7.0%) 12.3%) 12.3%)
Gender (M/F) 11/8 6/6 3/4 0/3 1/0 0/1
Age (years) 41.0+10.7 49.2+16.6 41.4+264 35.0+20.1 0.5 43.0
Symptoms Cough (5) Chest distress (5) Chest pain (3) Cough (1) Cough (1) Cough (1)

Chest distress (4) Chest pain (3) Chest distress (1) Chest pain (1)

Chest pain (4) cough (2) Cough (1)

Positions® (n/per- Right 13 (68.4%) Upper 8 (66.7%) Upper 4 (57.1%) Right 2 (66.7%) Posterior 1 (100%) Right 1 (100%)

centage) left 3 (15.8%) Right 3 (25%) anterior 2 (28.6%) Left 1 (33.3%)
Upper 2 (10.5%) Left 1 (8.3%) posterior 1
Anterior 1 (5.3%) 14.3%)
Maximal diameter ~ 5.9+2.0 74+2.4 44+1.8 77+1.5 8 3
(cm)
Detected by echo (n/ 14 (73.7%) 8 (66.7%) 4 (57.1%) 2 (66.7%) 1(100%) 0(0)
perentage)
Cardiovascular None None RPA (1) RA (1) LA and PV (1) None
Compression LA and PA (1)
Intracardiac findings ASD (1) PFO (1) PFO (1) None None None
(n) MVP (1)

ASD atrial septal defect, LA left atrium, MVP mitral valve prolapse, PA pulmonary artery, PFO patent foramen ovale, PV pulmonary vein, RA

right atrium, RPA right pulmonary artery

The relative position to the heart

@ Springer



The International Journal of Cardiovascular Imaging (2021) 37:1961-1966

1963

Of all the patients, 37 cases underwent CT examination
and 10 underwent MR examination. Either CT or MR clearly
demonstrated the cyst lesions in all cases with a 100% posi-
tive rate. In contrast, only 29 cases were detected and 14
cases were missed the diagnosis by echocardiography with
a 67.4% positive rate for the PCLs. The missed diagnosis
rates of echocardiography in the five regions were not sig-
nificantly different (P < 0.05). The pathological distribution
of the 29 diagnosed PCLs in each region to the heart was
shown in Fig. 1.

Among the patients diagnosed by echocardiography,
all the cysts were presented as thin-walled, monolocular,
echo-free structures adjacent to the heart in two-dimensional
images and there was no obvious blood flow signal within
the cysts in color doppler flow imaging (CDFI) (Fig. 2). In
addition, 4 cysts showed compression on adjacent cardiac
structures by echocardiography which were further con-
firmed by operation. The involved structures included right
pulmonary artery, left atrium and bifurcation of pulmonary
artery (Fig. 3), right atrium, and left atrium along with pul-
monary vein (Fig. 4) in 1 case, respectively. Of all 43 cases,
4 patients had concomitant intracardiac abnormalities which
were accurately diagnosed by echocardiography: 1 atrial
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Fig. 1 Pathological distribution in each region of 29 PCLs patients
diagnosed by echocardiography

Dist 269cm
+ Dist 5.71cm

septal defect, 1 anterior leaflet prolapse of mitral valve with
moderate mitral regurgitation and 2 patent foramen ovale
(Table 1).

Discussion

A wide range of tissues exist in the regions around the heart;
hence types of cystic lesions may occur in these areas. The
most common pathological types of the PCLs are pericar-
dial cysts, accounting for about half of all cases, and then
followed by thymic cysts and bronchogenic cysts. A small
part of cystic teratomas, enteric cysts and lymphangiomas
can also be observed. Most PCLs occur in adults, except
that the enteric cysts are usually diagnosed before the age of
1 year and may be associated with accompanying vertebral
anomalies, including hemivertebrae, butterfly vertebra and
anterior spina bifida [5]. The majority of the PCLs are usu-
ally asymptomatic or only with nonspecific symptoms, such
as cough and chest pain [2, 3]. When the cysts are large and
cause compression on adjacent structures, life-threatening
symptoms may occur, such as syncope, pericardial tampon-
ade or even sudden death [6-10].

PCLs are mostly detected by imaging examination and
further confirmed by pathological results. Of the many imag-
ing techniques, CT and MR are widely used in the diagno-
sis because their tomographic images can demonstrate the
exact location of the lesions and the relationship to adja-
cent structures [11, 12]. On the contrary, echocardiography
has specific limitations since the limited acoustic windows
caused by the obstruction of the skeletons and pulmonary
tissues [4, 12, 13]. However, with its widespread applica-
tion in clinical practice, an increasing number of PCLs are
detected by echocardiography [14]. As shown in this study,
all patients undergoing CT or/and MR examination were
exactly diagnosed. On the other hand, not all PCLs were
diagnosed by echocardiography and about one third of the
cases were missed the diagnosis.

Fig.2 Echocardiographic images in a 45-year-old woman with a thymic cyst. a Nonstandard parasternal short-axis view of great arteries showed
an echo-free structure adjacent to the pulmonary artery (PA); b CDFI demonstrated no blood flow within the cyst
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Fig.3 A 47-year-old man with a bronchogenic cyst, complaining of
dyspnea and chest pain. a Nonstandard parasternal short-axis view of
great arteries showed an echo-free structure in the upper region to the
heart; b CDFI demonstrated accelerated blood flows in pulmonary

Fig.4 A 6-months-old female
infant with a huge enteric

cyst, repeatedly coughing for
more than 10 days. a Par-
asternal long-axis view of the
left ventricle showed a huge
cystic structure behind the left
atrium, compressing the atrium
obviously; b the apex four-
chamber view also indicated the
compressive deformation of left
atrium; ¢, d non-contrast CT (c¢)
and contrast-enhanced CT (d)
also demonstrated that a large
cyst compressed the atrium and
it had no blood perfusion
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In five predilection areas of these cysts, the missed diag-
nosis rates of echocardiography were not significantly differ-
ent. It seemed that the detectable rate of echocardiography
was irrelevant to the location of the cyst. We consider that
the missed diagnosis may be due to the poor acoustic win-
dow, at the same time, it can’t be excluded that the missed
diagnosis may be caused by the neglect of examiner since
echocardiography examination is sonographer dependent.
Therefore, we should go through all the sections carefully
in echocardiography examination in order to avoid missed
diagnosis caused by human factors [13].

All diagnosed cysts showed as thin-walled, monocular,
echo-free structures and with no obvious blood flow signals
in two-dimensional echocardiographic images. It is reported
that three-dimensional echocardiography adds incremental
value to two-dimensional echocardiography in the detec-
tion of PCLs, not only allowing accurate measurements of
cyst size, but also better demonstrating the structure of the
cyst [15, 16]. As mentioned above, the clinical features of
the PCLs are nonspecific except the enteric cyst. Therefore,
it is difficult to determine pathological types of the PCLs
through clinical symptoms and echocardiographic features.
At this time, the location of the cyst can be used for differ-
ential diagnosis [5, 17, 18]. Pericardial cysts are typically
located at the right or left cardiophrenic angle and rarely in
other areas [19]. Thymic cysts may occur at any part of the
mediastinum and the most common location is in the ante-
rior mediastinum [17]. Bronchogenic cysts commonly occur
near the tracheal carina in the middle mediastinum [20].
The majority of cystic teratomas are in the anterior medi-
astinum and only a few locates in the posterior mediastinum
[21]. Enteric cysts are usually located in the right posterior
mediastinum [5]. In our study, in the left or right side of the
heart, more than 50% of the cysts were pericardial cysts and
a small number of them were thymic cysts and cystic tera-
toma. In the upper area adjacent to the heart, thymic cysts
were the most common, followed by bronchogenic cysts and
pericardial cysts. In addition, one case of pericardial cyst
appeared in the anterior area of the heart. There were only 2
cysts located behind the heart, of which one was an enteric
cyst (Fig. 3) and the other was a bronchogenic cyst.

Echocardiography is not only able to identify the cysts,
but also can be used to assess their complications and the
most important aspect of which is the compression on adja-
cent structures [6, 19, 22, 23]. Echocardiography can dem-
onstrate corresponding distortion of cardiac chambers and
great vessels [24]. In the present study, 4 cases showed com-
pression on adjacent tissues, including left or right atrium,
pulmonary artery and pulmonary veins. Maybe the relative
low pressure of the atriums and pulmonary circulation con-
tributed that they are easily to be compressed by large cysts.
Furthermore, it has been reported that some other kinds
of complications can be diagnosed by echocardiography

occasionally, such as acute cardiac tamponade resulted from
hemorrhagic pericardial cysts and evident cardiac displace-
ment caused by a giant mediastinal cyst [7, 25].

In addition to the evaluation of cysts and related com-
plications, echocardiography has an incomparable advan-
tage in detecting intracardiac lesions together with the cysts
than other imaging modalities. In this study, 4 patients with
intracardiac lesions were identified by echocardiography.
The combined lesions were not treated during the opera-
tion in 2 patients with PFO and one with MVP. The other
female patient was admitted to hospital for thyroid disease
and she was diagnosed with PCL and atrial septal defect
(ASD) accidentally by echocardiography because of her
chest pain. Then she underwent cyst resection and ASD clo-
sure simultaneously. The echocardiography findings were
also confirmed by intraoperative and postoperative patho-
logical results. We hypothesized that if the patient had not
undergone echocardiography examination, the ASD would
be missed the diagnosis since CT/MR were less valuable
than echocardiography in detection of intracardiac lesions.
If only the cyst was removed in the operation, the patient
had to undergo another surgery for ASD. Therefore, it is
necessary for patients diagnosed with PCLs by other imag-
ing techniques to have a comprehensive echocardiographic
examination for evaluating the structure and function of the
heart before surgery.

Besides the important role in the diagnosis of the cysts,
echocardiography can also be used in the treatment of cysts
[26-28]. When a PCL is suspected, echocardiography-
guided percutaneous aspiration may be an attractive option
to confirm the diagnosis and treat the lesion [28]. Many
studies have reported echocardiography-guided aspiration
of large cysts and the compression symptoms were relieved
after treatment [26-28].

Limitations

Not all patients with PCLs have undergone echocardiog-
raphy examination which are not included in our group, so
there are limited numbers of cases in this study. Further-
more, some patients suspected with PCLs by echocardiog-
raphy were asymptomatic and they followed conservative
treatment without surgical resection. These patients were
also excluded because the echocardiographic findings were
not confirmed by pathological results.

Conclusion
Multiple pathological types of cystic lesions may be encoun-

tered in echocardiography. The most common are peri-
cardial cysts, followed by thymic cysts and bronchogenic
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cysts. The differential diagnosis of the types of PCLs can be
made based on their locations. Echocardiography is a use-
ful modality in the diagnosis of the PCLs, as well as in the
evaluation of their complications and combined intracardiac
lesions.
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