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Among heart irregularities, congenital pericardial defect is an unusual anomaly, and is typically left dominant.

However, cases of right pericardial defect with heart herniation are extremely rare. This is a case of congenital right

pericardial defect with herniation of the right ventricle free wall and right ventricular outflow tract. The patient is

asymptomatic and refused further intervention but even indolent discomfort underscores the risks of iatrogenic

injuries to the heart and sudden death caused by mechanical pathogenesis due to changes in anatomical positions

of the cardiac structures.
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INTRODUCTION

It is generally believed that embryologic theory of

the premature atrophy of the left duct of Cuvier, and

arrested closure of the pleuropericardial membrane

explain the left dominant pericardial defect. Fewer

than 30 cases of isolated congenital right pericardial

absence have been reported,
1

a number which is fur-

ther reduced if concomitant with heart herniation.

Such a circumstance presents variable clinical courses,

ranging from asymptomatic to sudden death. Unex-

plored gene differences that may be associated with

race make this case unusual and quite rarely observed

in Asia.

CASE REPORT

A 37-year-old male was admitted to our hospital due

to fracture of the distal end of the right clavicle, and was

scheduled for a routine internal implantation. Upon pre-

operative evaluation, the patient’s chest X-ray (CXR)

showed an increased prominence of the right heart bor-

der (Figure 1A). Additionally, early QRS transition with

counterclockwise rotation appeared in lead V1 on electro-

cardiography. He was asymptomatic without cardiac risk

or contraindication to the surgery, hence he opted for the

surgery and was referred to our cardiology outpatient de-

partment after discharge. Post-surgical electrocardiogra-

phy (ECG) showed early QRS transition with counterclock-

wise rotation (Figure 1C), and echocardiographic imaging

displayed a retrocardiac echo-free space (Figure 1B).

Therefore, right pericardial defect with herniation of right

ventricle free wall (RVFW) and right ventricular outflow

tract (RVOT) was suspected by chest computed tomogra-

phy (CT) in comparison with the images of coronal versus

axial planes as localizing sequences (Figure 2A); the diag-

nosis was further confirmed by cardiac magnetic reso-

nance imaging (MRI) (Figure 2B, 2C, 2D).The patient was

asymptomatic, thus he refused further intervention and

was followed-up at our outpatient department.
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DISCUSSION

Congenital pericardial absence was first described in

1559 by Realdus Columbus, and is largely recognized as

left dominant with a male preponderance.
2

Cases of right pericardial defect with heart her-

niation are extremely rare. In Asia, only two cases were

reported in Japan, in 2002 by Ikeda et al., and in 2015 by

Ono and associates. Partial right anterior pericardial de-

fect with reserved pleural membrane and concomitant

herniation of RVFW and RVOT as found in our patient is

a type of case rarely reported in Asia. In our case, an-

tero-upward herniation rather than rightward protrud-

ing, herniated right ventricle free wall superimposed

with right atrium lies behind it, which generally leads to

increased right prominence on chest radiography (Fig-

ure 2A). Patients with partial defect of pericardium have

an increased risk of morbidity than those with complete

defects.
2

They manifest with paroxysmal non-exertional

lancinating chest pain, dyspnea, syncope, arrhythmia,

embolization from mural thrombus, pericarditis and

sudden death. This may due to the herniation of cardiac

structures through a partial defect, resulting in strangu-

lation of the heart, kinking of the great vessels, traction

of pleuropericardial adhesions, postural distention of

vessels, mechanical infringement and constriction of the

coronary vessels by the fibrous thickened bands on the

lower edge absent pericardium.
3

Up to 33% of patients with complete absence of

pericardium have vague chest pain, and dyspnea, dizzi-

ness and syncope have also been reported.
2

A slight ro-

tation of the heart transforms 50% of these cases into

cardiomegaly on CXR, and displacement of point of max-

imal impulse into the mid-axillary line without actual

enlargement of the heart.
2

Nonspecific ejection systolic

murmur is heard most frequently in the left second in-

tercostal space next to the sternum. ECG changes con-

tain right axis deviation, incomplete right bundle branch
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Figure 1. (A) Preoperative chest radiography shows bulging of right

heart border. (B) Transthoracic echocardiogram in apical long-axis view

shows retrocardiac echo-free space (asterisk). (C) ECG showed early QRS

transition with counter-clockwise rotation. ECG, electrocardiography;

LA, left atrium; LV, left ventricle; QRS, QRS complex; RV, right ventricle.

Figure 2. (A) Enhanced CT image shows loss of anterior mediastinal

fat, anteroupward herniation of right ventricle. (B) T1 weighted MRI

shows right pericardial defect (curved arrow) with right ventricle free

wall. The other normal pericardium with linear dark signal intensity (ar-

row) surrounds aorta and left side right ventricle. (B) Normal peri-

cardium with linear dark signal intensity sorrounds non-protruding por-

tion of right ventricle free wall (arrow). (C) T1 weighted MRI shows right

anterior pericardial absence between the two ends of normal peri-

cardium with linear dark signal intensity (arrow). (D) Coronary view of

chest CT shows the increased right prominence consist of right ventricle

free wall and partial right atrium lies behind it. Ao, aortic root; CT, com-

puted tomography; LA, left atrium; MRI, magnetic resonance image; RA,

right atrium; RV, right ventricle.
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block pattern, and clockwise rotation of the heart.
2

Con-

versely, physical examination and ECG are usually nor-

mal in these patients with partial defect.
2

MRI provides excellent contrast of the entire peri-

cardium compared with CT, with the added benefit of

absence of ionizing radiation.
2

However, the retrocar-

diac echo-free space of our patient was not sufficiently

clear to show the lesion of pericardial defect, but the

absence of normal right atrium which lies behind the

right ventricle provided us an indication of the abnormal

anatomy or orientation of the heart structures. Further

image workup showed evidence of the herniation and

displacement of cardiac structures, while partial right

pericardial defect was proved by MRI.

Why was the patient in our case asymptomatic? It

may be related to his relatively young age and the pres-

sure of fibrous band of absent pericardium had not con-

stricted the coronary vessels, obviously leading to suffi-

cient stenosis and ischemia. Thereafter, only when in-

volvement is proximal to a major acute marginal branch

of the right coronary artery does the RVFW longitudinal

strain show significant attenuation.
3

In another case, a

symptomatic 73-year-old man presented by Ikeda et al.,

and an asymptomatic 12-year-old boy presented by Ono

et al. may indirectly enhance the rationality of this

hypothesis.

For a symptomatic patient, surgical intervention

may lead to reduced symptoms, with acceptable associ-

ated morbidity. For patients diagnosed with moderate-

sized pericardial defect, whether symptomatic or not, it

may be necessary to undergo prophylactic operation

such as left atrial appendectomy, pericardiectomy, de-

fect extension and adhesion division with surgical libera-

tion of the pericardial fibrous rim to reduce the risk of

sudden death caused by cardiac structure herniation

and incarceration. Pericardioplasty with pericardial re-

construction were employed to immobilize the heart,

and subsequently lead to symptomatic improvement.

For asymptomatic patients, prophylactic surgical repair

remains controversial. However, extremely small defects

or complete absence of pericardium lack any coronary

risk of morbidity and do not require surgical interven-

tion.
5

Additionally, antithrombotic therapy with aspirin

treatment was reported in an asymptomatic patient.
4

An

elevated risk of injury to the heart should noted if the

patient undertakes thoracotomy due to changes of the

anatomical position of cardiac structures.

TBX 18 and Wt1 are crucial regulators directing the

process of the pleuropericardial membrane, to create a

separation of pericardial and pleural cavities.
6

Unex-

plored gene differences of gender and race may ex-

plained the male preponderance in congenital peri-

cardial defect, and in those rare cases found in Asia.
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