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Objective: Congenital absence of the pericardium (CAP) is a rare heart disorder, frequently misdiagnosed due to an unspecific 
clinical picture and leading to diagnostic challenges.  The purpose of this case presentation is to show how cardiac imaging 
methods can aid in accurate diagnosis of CAP. 

Case presentation:  A case of the complete congenital absence of the pericardium in a 40-year-old man with complaints 
on dyspnea and fatigue is presented. Echocardiography revealed a dilated right ventricle with good contractility; normal 
dimensions and function of the left ventricle, and normal heart valve function. Pulmonary hypertension and atrial septal 
defect were excluded during echocardiography. Computed tomography revealed abnormal heart axis rotation leftward and 
posteriorly, raising suspicion of CAP. The diagnosis was confirmed by cardiac magnetic resonance imaging . The diagnostic 
flowchart for the CAP is discussed. 

Conclusion: Multimodality cardiac imaging provides clues to the diagnosis of CAP. 

Key words: Congenital absence of the pericardium, echocardiography, computed tomography, cardiac magnetic resonance 
imaging
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Introduction

Congenital absence of the pericardium (CAP) is a rare disorder 
caused by an embryonic defect of the pericardium, which 
could be complete or partial (1, 2).  CAP is an extremely rare 
pathology, as of 2023, there have been reported only 500 
cases in the literature. 

Without a pericardium, the heart lacks a fixation point in the 
chest, and its mobility is exaggerated, causing symptoms of 
fatigue, palpitations, and dyspnea. The position of the heart in 
the chest without pericardial fixation changes with rotation of 
the apex leftward and posteriorly, the right ventricle appears 
visually dilated. 

CAP is a rare condition that has been reported in the literature 
until 2023 in only approximately 500 cases (1). Previously 
reported incidence of CAP was 1 in 10 000 (2).

Due to non-specific symptoms, CAP can mimic other heart 
diseases such as acute coronary syndrome, atrial septal defect, 
pulmonary embolism, etc. Non-specific symptoms, which 
could lead to misdiagnosis of coronary artery disease, are 
chest pain and dyspnea during physical exertion. It can lead 
to misinterpretation and unnecessary diagnostic procedures 
(coronary angiography). Dyspnea poses a question of 
differential diagnosis with pulmonary embolism, chronic 
pulmonary hypertension, atrial septal defect with chronic 
right heart volume overload.

Diagnosis of CAP is challenging because many patients 
with total CAP are asymptomatic and existing symptoms 
are non-specific, making it difficult to accurately determine 
the true incidence of the CAP. Therefore, awareness of this 
pathology is crucial for planning diagnostic workup. Because 
of potential complications such as heart strangulation, chest 
pain or even sudden cardiac death in patients with partial 
CAP, it is important to review this topic. Methods of cardiac 
imaging can aid in establishing the correct diagnosis. While 
echocardiography raises the suspicion of CAP, other methods, 
such as cardiac computed tomography (CT) and magnetic 
resonance imaging (MRI), confirm the diagnosis. 

The aim of the study is to describe the radiological clues 
to the diagnosis of CAP, and give evidence of the role of 
multimodality imaging in the diagnosis of CAP based on 
our experience. A clinical case of a male patient with non-
specific complaints and right ventricular dilatation revealed 
by echocardiography is presented. His medical history from 
the previous hospital listed several suspicious diagnoses, 
including pulmonary artery embolism, atrial septal defect, 
and patent foramen ovale. The purpose of the study is to share 
information about this rare pathology and to discuss specific 
changes obtained by cardiac imaging for this diagnosis. The 
methods of differentiation of causes of right ventricular (RV) 
dilatation in this case and the role of multimodality imaging 
in diagnosing CAP are presented.

Case report

Patient information: A 40-year-old male patient was 
admitted to the cardiology department with complaints of 
non-specific chest pain, dyspnea and fatigue on physical 
exertion. Throughout his life, he got used to physical training 
without participation in competitive sports. His physical 
activity increased significantly over the last time. He had 
complaints of dyspnea and fatigue during the last two months. 
Two weeks before index admission, he was hospitalized in a 
general hospital for shortness of breath, where diagnoses of 
atrial septal defect and pulmonary embolism were suspected. 
The patient was prescribed anticoagulation with rivaroxaban 
20 mg (for suspected pulmonary embolism) and carvedilol 
6,25 mg for mild arterial hypertension. The patient had no 
significant past medical history, including no history of 
cardiovascular disease, cerebrovascular disease, or substance 
use (tobacco or alcohol). The patient denied any family history 
of cardiovascular disorders.

Clinical findings: During physical examination, heart 
sounds were regular, with a heart rate of 80-90 per minute, 
and no heart murmur was revealed. Lateral displacement 
of the maximal heart sounds auscultation point was found. 
Blood pressure was 140/85 mm Hg. No signs of peripheral 
congestion were revealed. 

Diagnostic assessment: Laboratory work-up was non-
remarkable. Electrocardiography (ECG) showed sinus rhythm 
and left heart axis deviation. Holter 48-hour ECG monitoring 
was unremarkable for major atrial or ventricular arrhythmic 
events. The ECG exercise stress test was unremarkable. 

Imaging: The diagnostic procedure began with a chest X-ray 
and echocardiography. Finally, we performed cardiac CT and 
cardiac MRI to confirm the diagnosis. 

On chest X-ray, the right heart border was absent. This 
finding was analyzed carefully later after echocardiographic 
assessment and raised the suspicion of leftward heart rotation, 
characteristic of congenital absence of the pericardium.

Echocardiography revealed RV dilatation (end-diastolic 
diameter 4 cm) in parasternal long-axis view (Fig.1) with good 
(rather hyperkinetic) RV systolic function, tricuspid annular 
plane systolic excursion (TAPSE) 25 mm. The left ventricle 
was not dilated (end-diastolic diameter 52 mm) with normal 
systolic function (ejection fraction 65%). 
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Figure. 1. Echocardiography. Right ventricular dilatation 
in parasternal long-axis view

Figure. 2. Echocardiography. Normal pulmonary artery 
flow pattern in Doppler-echocardiography

No signs of pulmonary hypertension were revealed (no 
D-shaped left ventricle, no flattening of the interventricular 
septum, and no changes in the pulmonary artery flow pattern 
in Doppler-echocardiography) (Fig. 2).

Attempts to obtain an apical 4-chamber view from a 
conventional apical window were unsuccessful. This view 
was obtained from the axillary region, and the resolution was 
better with the patient sitting. The heart ventricles appeared 
to be wide in comparison with the small atria (Fig. 3, a). Small 
atrial dimensions and wide ventricles formed a teardrop-
like shape of the heart (Fig.3, b). The atrial septal defect was 
excluded, and the flow in the pulmonary artery was not 

increased. We thoroughly examined the tricuspid valve in the 
RV inflow view and did not reveal any tricuspid regurgitation, 
which could result in the RV dilatation.

Considering the absence of pulmonary hypertension, atrial 
septal defect, significant tricuspid regurgitation and the 
impossibility of obtaining a cardiac image from a conventional 
apical view, the rare cause of RV dilatation – complete CAP 
was suspected. Absence of the right heart border on X-ray 
strengthened this suspicion. 

A multidisciplinary team, which consisted of a cardiologist, 
radiologist and cardiac surgeon, decided that further 
evaluation with cardiac CT and MRI was needed. 

Figure 3. Echocardiography. Four –chamber apical view obtained from axillary region. Widened heart ventricles and 
small atrial dimensions. A tear-drop shape of the heart (b).
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Figure 4. Cardiac CT. Extreme leftward and posterior rotation of the heart

CT – computed tomography

Figure 5. Absence of the pericardial layer in patients’ cardiac MRI (a) in contrast to normal heart position and normal 
finding of pericardial layer; (b)  pericardium (green arrow); (c) axial MRI image demonstrates іnterposed lung tissue 
(green arrow) between the main pulmonary artery and the ascending aorta 

MRI – magnetic resonance imaging

Cardiac computed tomography (CT) with contrast and 
cardiac magnetic resonance imaging (MRI) were performed. 

Both cardiac CT and MRI showed an extreme leftward rotation 
of the heart (Fig. 4, 5).
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Сardiac CT did not reveal thrombi in pulmonary artery 
branches, including segmental and subsegmental branches. 
It allowed to exclude the diagnosis of pulmonary embolism. 
Leftward heart rotation confirmed the diagnosis of CAP (as 
an indirect sign), and pericardial layers were not detected on 
cardiac CT (Fig. 4). The decision was made to perform cardiac 
MRI. Cardiac MRI was performed with gadolinium to exclude 
the RV myocardial pathology. 

Cardiac MRI confirmed extreme leftward and posterior 
rotation of the heart (Fig.5, a). It showed the absence of 
the pericardial layer in the patient (salient when compared 
with normal heart, Fig.5, b). Axial MRI image demonstrated 
іnterposed lung tissue (green arrow) between the main 
pulmonary artery and the ascending aorta (Fig.5, c). No late 
gadolinium enhancement was revealed.

Based on cardiac imaging results diagnosis of complete 
congenital absence of the pericardium was established by 
the multidisciplinary team members: cardiologist, cardiac 
surgeon, radiologist (specialist in cardiovascular imaging).

The treatment options were also discussed by the 
multidisciplinary team members. 

Treatment: Taking into consideration the absence of 
significant hemodynamic changes, a beta-blocker (carvedilol 
6.25 mg) was prescribed for the treatment for patient’s mild 
arterial hypertension and sinus tachycardia. Avoidance of 
excessive physical activity was recommended.

Follow-up and outcomes: Two years after the diagnosis of 
CAP was established, the patient was in stable clinical status. 
He decreased his physical activity, and he had not complaints 
during follow-up. 

Discussion

The normal pericardium consists of two layers with a small 
amount of pericardial fluid among which acts as a lubricant 
during the cardiac cycle. Normal pericardium with its 
ligamentous attachment provides fixation of the heart in the 
chest (3, 4). CAP is a rare condition which results in the absence 
of normal tethering of heart chambers in the chest (1, 2, 3). The 
cushioning function of the pericardial sac is decreased. CAP 
can be divided into complete (as in the presented case) and 
partial form (left-sided or right-sided). In the complete CAP, 
the heart fixation in the thorax is lost, and the large vessels 
are the only sites of heart anchoring. As a result, the heart 
axis changes its position with extreme leftward and posterior 
orientation (5). The right ventricle, therefore, occupies a larger 
portion of the echocardiographic parasternal view anteriorly, 
as it is located anteriorly just after the chest wall. Movement of 
the heart becomes exaggerated, atrial dimensions are small, 
and the heart ventricles widen.

The total absence of pericardium could be asymptomatic or 
could cause non-specific symptoms (chest pain, dyspnea, 
fatigue) (6-8). The complete CAP is not likely to cause 
complications. The patients frequently have non-specific 

chest pain due to torsion of the great arteries (7-9). Cardiac 
arrhythmias were reported rarely. Partial CAP can be 
complicated by strangulation of cardiac structures through 
the defect of the pericardium, like herniation of the left 
atrial appendage or compression of coronary arteries (10-
13). Sudden cardiac death was reported in a 12-year-old 
boy with a left-sided partial defect of the pericardium (10). 
Strangulations of the left ventricle or left atrial appendage 
were reported (11). Our patient had non-specific complaints 
of palpitation, and shortness of breath, mostly related to his 
increased physical exertion in the last month.

Chest X-ray could help to make a diagnosis: it shows an 
absence of the right heart border due to leftward heart 
rotation. Chest X-ray shows the interposition of pulmonary 
tissue between the aorta and pulmonary artery, and between 
the inferior heart wall and diaphragm (5, 14). In our case, the 
absence of the right ventricular border was evident, similar to 
reported cases. 

The first finding usually obtained by echocardiography in CAP 
is the right ventricular RV dilation (15). In echocardiographic 
parasternal long-axis view, RV seems to be dilated: due to 
rotation of the heart, parasternal view shows the wider 
portion of the RV. RV dilatation, similar to our case, was 
reported frequently in CAP (10- 17).  In our patient atrial septal 
defect was diagnosed previously due to RV dilatation, similar 
to that reported by Garnier et al (16). Rarely, right ventricular 
dilatation with RV systolic dysfunction in CAP is reported (17). 
It poses the need for differentiation from arrhythmogenic 
right ventricular cardiomyopathy. However, in our case, RV 
systolic function was preserved, excluding this diagnosis. 

Right ventricular dilatation, revealed during echocardiography, 
requires differentiation between RV pressure or volume 
overload, RV myocardial pathology and rare causes 
(congenital absence of pericardium) (Table 1). Pulmonary 
artery stenosis and pulmonary hypertension are causes of 
RV pressure overload. Congenital septal defects and severe 
tricuspid regurgitation can lead to RV volume overload.

Echocardiography could reveal or exclude signs of RV 
pressure or volume overload. RV myocardial pathology 
(arrhythmogenic cardiomyopathy, myocardial infarction, 
dilated cardiomyopathy) in contrast to CAP leads to 
diminished RV systolic function. The less known pathology is 
the congenital absence of pericardium

There are some echocardiographic clues to the diagnosis – 
it is impossible to obtain an apical view in the conventional 
approach, caused by leftward and posterior heart rotation, 
and small dimensions of heart atria. The diagnosis of the CAP 
should be confirmed by cardiac CT or MR. 

Imaging in congenital absence of pericardium

 Imaging findings rely mostly on the abnormal heart position 
and orientation of the heart in the chest. The findings are more 
specific for the total absence of pericardium, but in partial 
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absence, they are more subtle due to the size and localization 
of the pericardial defect.

 In patients with total absence of pericardium chest X-ray 
shows the leftward shift of the heart silhouette, loss of the 
right heart border (hidden by the spine), the interposition of 
the lung tissue between the aorta and pulmonary artery, and 
between the diaphragm and the base of the heart. In partial 
absence of the pericardium chest X-ray usually doesn’t reveal 
any changes until complications occur.

Echocardiography provides some specific clues to the 
diagnosis of congenital absence of pericardium. In patients 
with complete or total left absence of pericardium in 
parasternal view due to the leftward rotation of the heart 
wider portion of the right ventricle is seen, leading to the 
impression of a dilated right ventricle (18). The conventional 
apical window doesn’t provide a good apical view of the heart, 
because of the unusual position of the heart. Thus left lateral 
window from the axillary zone can be used, and the sitting 
position provides the best resolution (18, 19).  The visualization 

of the apical view in our case was obtained from the axillary 
zone in the sitting position of the patient. It can serve as a tip 
for specialists in echocardiography in cases suspicious of CAP. 
In some reports of CAP, they considered echocardiography to 
be non-diagnostic (20), while it could provide some valuable 
information when a specific approach like an axillary window 
is used. The heart has a teardrop shape with the bulbous left 
ventricle, and the atria are elongated due to the absence of 
the tethering provided by the pericardium. Left ventricular 
systolic function is preserved.

Compared to echocardiography cardiac CT and CMR have a 
better sensitivity and specificity in identifying the abnormal 
position of the heart with its extreme leftward and posterior 
rotation and could demonstrate it more evidently. 

Cardiac CT and MRI confirm the diagnosis of congenital 
absence of pericardium. In most cases presented, the 
diagnosis of CAP was confirmed by cardiac CT by cardiac 
leftward displacement and absence of pericardial layers (6-8, 
14, 20). 

Table 1. Differential diagnostics of right ventricular dilatation (echocardiography)

Disease Echocardiographic findings

Pulmonary artery stenosis Turbulent high velocity flow and systolic pressure gradient on the pulmonary 
artery valve. Right ventricular wall hypertrophy.

Pulmonary embolism D-shaped left ventricle, flattening of the interventricular septum, shortened 
acceleration time of the pulmonary artery flow.

Chronic pulmonary hypertension 
D-shaped left ventricle, flattening of the interventricular septum, systolic 
pressure gradient on the tricuspid valve. Right ventricular wall hypertrophy. 
Dilatation of the right atrium and pulmonary artery

Atrial septal defect
Dilatation of both the right ventricle and the right atrium, increased flow 
velocity through the pulmonary artery valve. Direct visualization of atrial 
septal defect

Arrhythmogenic right ventricular cardiomyopathy Right ventricular regional wall motion abnormalities. Right ventricular 
systolic function diminished

Right ventricular  myocardial infarction
Right ventricular regional wall motion disturbances
Right ventricular systolic function diminished.
Inferior left ventricular myocardial infarction usually coexistent.

Congenital absence of pericardium (total or left  total)

Normal right ventricular systolic function
Normal right ventricular (and pulmonary artery) systolic pressure. Non-
dilated right atrium and pulmonary artery. Impossibility to obtain apical view 
from the conventional apical echocardiographic window.

Oryshchyn et al.Heart, Vessels and Transplantation 2025; 9: 377-85
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The interposition of lung tissue between the aorta and 
pulmonary artery is also better seen in CT and MRI than in 
chest X ray (21). Elongation and straightening of the left heart 
border also have been reported (21, 22).

Cardiac MRI  has been used as a diagnostic instrument to 
confirm the diagnosis with increasing frequency (8, 15, 17- 
19). In our case, cardiac CT did not reveal a pericardial layer, 
but cardiac MRI was superior to CT in quality of visualization in 
demonstrating of the absence of pericardial layers.

Cardiac MRI shows pericardium like a line with medium to 
low signal in T1 and T2-weighted images, covered by the 
epicardial and mediastinal adipose tissue with high signal 
(Fig. 5, b). The presence of the epicardial fat with high signals 
makes visualization of the pericardium obtainable. Thus, the 

adipose tissue allows the visualization of the pericardium. 
However, in young person amount of adipose tissue along 
the pericardium might be low, so it could be complicated to 
reveal the pericardium. But the diagnosis of the CAP relies 
mostly on other signs – in patients with a total absence of 
pericardium leftward rotation of the heart is seen on axial 
images with posterolateral positioning of apex, which is seen 
both in cardiac CT and MRI (15, 19) (Table 2). The shape of the 
heart is teardrop-like with wide heart ventricles and small 
atria. Cardiac CT and MRI can distinguish between complete 
and partial defects of the pericardium, providing information 
about the possible risk of strangulation of part of heart 
chambers in partial forms (19). Our case demonstrates the 
role of cardiac MRI when the cause of RV dilation, revealed by 
echocardiography, is not completely understood.

There is no clear evidence of the superiority of one diagnostic 
imaging method over another (cardiac CT versus cardiac MRI) 
in CAP. Cardiac CT has a greater spatial resolution and shorter 
acquisition time, but the ionising radiation exposure may limit 
its application. Both cardiac MRI and CT provide delineation of 
the pericardium as a curvilinear line utilizing pericardial fat as 
a contrast. CMR is helpful to exclude RV myocardial pathology, 
and CT is superior in excluding pulmonary embolism. CMR 
has a superiority in detecting partial CAP with herniation of 
heart chambers. 

In waste majority of patients with complete CAP, no surgical 
intervention is needed, in contrast to partial absence, where 
surgery is needed in cases with a risk of heart chamber 
strangulation. However, extremely rarely, reconstruction of 
the pericardium in highly symptomatic patients is performed 
(in left-sided CAP) (22).

Multidisciplinary team decision is needed in patients with 
suspicion of CAP. The team should consist of cardiologist, 
radiologist (specialist in cardiac imaging), cardiac surgeon 
(especially in cases with partial CAP with increased risk of 
heart chambers herniation). Multiparametric cardiac imaging, 
including echocardiography, cardiac CT and MRI, should be 
applied and the results of imaging should be discussed.

Conclusions:  Complete congenital absence of the pericardium 
is a rare pathology characterized by specific changes in cardiac 

imaging. Awareness of this pathology is needed to make the 
correct diagnosis and to avoid unnecessary medications. 

Echocardiography reveals a dilated right ventricle in CAP, and 
there is a need for differentiation from RV myocardial pathology, 
volume or pressure overload. Radiological imaging by cardiac 
CT and MRI is necessary to confirm the diagnosis of CAP with 
direct signs (absence of the pericardial layer) or indirect signs 
(leftward and posterior heart rotation, the interposition of 
lung tissue between the aorta and main pulmonary artery 
and the main pulmonary artery and left atrial appendage). 
Our case underlines the role of multimodality imaging in the 
diagnosis of CAP and in defining the prognosis of the patient.

Take-home message

Right ventricular dilatation revealed by echocardiography in 
parasternal view without evidence of RV volume or pressure 
overload or myocardial dysfunction raises the suspicion of 
CAP. Apical echocardiographic view in patients with CAP 
is obtainable only from the axillary zone due to rotation of 
the heart. Cardiac computed tomography and magnetic 
resonance imaging ensure correct diagnosis, confirming 
leftward and posterior heart rotation in CAP and the absence 
of a pericardial layer.

Table 2. Direct and indirect signs to suggest CAP by cardiac CT and MRI

Direct signs Indirect signs

Absence or partial absence of the pericardium A marked displacement of the heart into the left hemithorax in total and left CAP, the 
posterior orientation of the left ventricular apex

The interposition of lung tissue between the aorta and main pulmonary artery and the 
main pulmonary artery and left atrial appendage

The interposition of the lung tissue between the base of the heart and the diaphragm

The "vertical cardiac flop" (scanning the patient in prone position)

The herniation of chambers through a partial defect (a prominent convexity along the 
cardiac silhouette).

CAP – complete absence of pericardium, CT – computed tomography, MRI – magnetic resonance imaging
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