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ncidentally Detected
Pericardial Defect in a
Patient with Pneumothorax
as Confirmed

on Video-Assisted
Thoracoscopic Surgery
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Congenital defects of the pericardium, which are generally asymptomatic, are rare disorders
characterized by complete or partial absence of the pericardium. Here, we report a rare case of
a 19-year-old male who was incidentally diagnosed with congenital absence of the left pericar-
dium during examination for symptoms of pneumothorax. Chest radiography and CT revealed
a collapsed left lung without any evidence of trauma, no unusual findings of free air spaces
along the right side of the ascending aorta, heart shifted toward the left side of the thorax, and
a shallow chest. Subsequent thoracoscopy confirmed the absence of the left pericardium and
displacement of the heart toward the left thoracic cavity. We further discuss the correlation be-
tween radiologic images and surgical findings of a congenital pericardial defect associated with
spontaneous pneumothorax.

Index terms Pericardium; Pneumothorax; Thorax; Thoracoscopy;
Computed Tomography, X-Ray

INTRODUCTION

Pericardial defects are rare disorders and are classified as either acquired or congeni-
tal (1). Congenital defects of the pericardium can be partial or complete, and complete
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Incidentally Detected Pericardial Defect in Patient with Pneumothorax

absence of the pericardium is more common. Most cases of congenital pericardial defects
(CPDs) are asymptomatic and diagnosed incidentally (1, 2). Chest radiography, electrocardi-
ography, and CT can provide valuable evidence for diagnosis (3). Herein, we presented the
case of a 19-year-old male who showed the symptoms of pneumothorax and was diagnosed
with CPD through chest radiography and CT. Furthermore, shallow chest was observed to oc-
cur concomitantly with CPD. Incidental diagnosis of CPD following the symptoms of pneu-
mothorax is rare; moreover, this diagnosis was surgically confirmed by thoracoscopy. This
case demonstrated radiologic findings of CPD associated with pneumothorax and was con-
firmed by subsequent surgical findings.

CASE REPORT

A 19-year-old male was referred to our emergency room for left-sided chest pain. He had a
history of left-sided spontaneous pneumothorax 1 year prior, for which he was treated by chest
tube drainage, and his symptoms were relieved. Except that, other previous medical history
and family history were unremarkable. Initial chest radiograph showed a radiolucent area with
the absence of vascular marking and sharp visceral pleura in the left upper lung zone, which
indicated pneumothorax (Fig. 1A). There was no definite abnormality in the bony thorax and
no history of trauma; thus, the physician regarded the pneumothorax to have possibly devel-
oped spontaneously. However, unlike the usual spontaneous pneumothorax, the cardiac sil-
houette in this case was displaced to the ipsilateral side (left) and the right heart border was
obscured by the spine. Moreover, there were radiolucent bands on the right side of the ascend-
ing aorta and between the left hemidiaphragm and the base of the heart, which was sugges-
tive of pneumomediastinum or pneumopericardium. After chest tube insertion, he under-
went chest CT examination. The CT scan was obtained using a 64-row detector CT scanner
(SOMATOM Definition AS, Siemens, Erlangen, Germany). The scan parameters were as fol-
lows: 100 kVp tube voltages, 100 mA tube current. Chest CT revealed several blebs in both up-
per lobe apical segments (Fig. 1B). There was no evidence of bony fracture in both the ribs
and the sternum. The lung tissue was interposed between the aortic arch and the prominent
pulmonary trunk. The heart was displaced to the left side and the thoracic cage appeared
flat. The Haller index was 4.89, obtained by dividing the internal transverse distance of the
thorax by the anterio-posterior height at the most depressed segment of the thorax. The coro-
nal reconstruction scan images revealed free air spaces located in the superior margin of the
pericardial space along the ascending aorta, superior vena cava (SVC), and right atrium (Fig.
1C). Three-dimensional reconstruction with volume-rendering images showed abnormally
decreased intercostal spaces of the anterolateral arc of the ribs (Fig. 1D) compared with the
intercostal spaces of the posterolateral arc of the ribs. Unlike a typical case of pectus excava-
tum, the front chest wall appeared flat in this case. The patient was scheduled for video-as-
sisted thoracoscopic wedge resection of the left upper lobe apical segment. During the sur-
gery, we observed that the heart was displaced into the left thoracic cavity, and the epicardial
fat and coronary arteries were exposed due to a lack of fibrous pericardium (Fig. 1E); thus,
the patient was diagnosed with a pericardial defect.

After surgery, he received conservative treatment for postoperative chest pain. Follow-up
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Fig. 1. A19-year-old male presented with pneumothorax and a congenital pericardial defect.

A. Posteroanterior chest radiograph shows a radiolucent area without vascular marking and a sharp white
line (black arrowheads) in the left upper zone, suggesting pneumothorax. The left heart border appears
straightened (white arrowheads), and free air spaces (arrows) are seen between the heart and the left hemi-
diaphragm and on the right side of the ascending Ao.

B. Chest CT scans with lung window settings show several blebs (black arrows) in both the upper lobe api-
cal segments and left pneumothorax. Free air spaces (black arrowheads) are seen between the SVC and the
ascending Ao and adjacent to the IVC and the RA. Abnormal interposition of the lung tissue (white arrow) is
seen between the ascending Ao and the PA. It appears to be rotated clockwise away from the mediastinum.
The Haller index is 4.89, obtained by dividing the internal transverse distance (235 mm) of the thorax by the
anteroposterior height (48 mm) at the most depressed segment of the thorax. The heart appears to be shift-
ed toward the left thorax. Chest tube was inserted (white arrowheads).

Ao = aorta, IVC = inferior vena cava, PA = pulmonary artery, RA = right atrium, SVC = superior vena cava
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chest images showed no more pneumothorax or other complications, and the patient was dis-
charged. Chest radiography was performed 1 month later, and it did not reveal any abnormally
located free air spaces in the mediastinum or thoracic cavity because the air in the pleural
space was absorbed through treatment (Fig. 1F). However, it still showed a straightened left

Fig. 1. A19-year-old male presented with pneumothorax and a congenital pericardial defect.

C. Coronal reformatted CT scan shows free air spaces (black arrowheads) located at the superior margin of
the pericardial space along the ascending aorta, SVC, and RA. The chest tube (white arrowhead) is located
in the left upper lung and pleural space.

D. Three-dimensional volume-rendering images show abnormally decreased intercostal spaces of the an-
terolateral arc of the ribs (white lines) relative to the intercostal spaces of the posterolateral arc of the ribs.

E. During video-assisted thoracoscopic surgery wedge resection, thoracoscopy shows the heart positioned
toward the left thoracic cavity. Exposed epicardial fat and coronary arteries (arrows) are seen without the fi-
brous pericardium. Note collapsed lung in left side (C).

F. Follow up chest radiography obtained 1 month later shows improved abnormal air-collections. The left
heart border still appears straightened (arrowheads).

RA =right atrium, SVC = superior vena cava
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heart border and the obscured right heart border by the spine.

DISCUSSION

Here, we present a unique case of congenital absence of pericardium with unilateral spon-
taneous pneumothorax. Some cases of congenital absence of pericardium have been report-
ed (1). However, our case shows incidental findings of CPD which was diagnosed following
the symptoms of spontaneous pneumothorax. Additionally, pectus excavatum is a possible
deformity associated with CPDs (1). In this case, we could find several evidences of CPD on
chest radiography and chest CT. Some radiologic features were characteristic because of the
associated pectus excavatum and accompanied by spontaneous pneumothorax. The chest ra-
diography, CT, and surgical findings were well correlated. Additionally, subsequent surgical
findings of CPD through thoracoscopy are very rare.

Pericardial defects can be classified as either acquired or congenital. Acquired defects of the
pericardium are found after pericardiectomy due to constrictive and recurrent pericarditis
(1). CPD is a rare clinical entity with an incidence of < 1 in 10000 (1). The most common type
of pericardial defect is complete absence of the left pericardium (70%), followed by complete
bilateral absence of the pericardium (9%). Right pericardial defect and partial absence of the
pericardium are very rare (1, 4). Pericardial defects have a variable pathogenesis. In the 5th
and 7th weeks of embryonic life, premature atrophy of the left common cardinal vein (left
duct of Cuvier) may compromise the blood supply to the left pleuropericardial fold. This may
lead to a failure to close the embryonic pleuropericardial foramen and cause pericardial de-
fect (1, 3).

Thirty to fifty percent of patients with CPDs have associated anomalies, including atrial sep-
tal defect, bicuspid aortic valve, patent ductus arteriosus, and tetralogy of Fallot (1, 3). Other
mesodermal defects such as chest and abdominal anterior wall abnormalities can be associ-
ated with CPDs. Nasser et al. (5) noticed the pectus excavatum deformity in 5 of 6 patients with
congenital defects of the pericardium. Pectus excavatum is generally believed to have devel-
oped because of the overgrowth of sternocostal cartilage or ribs (6). In our case, the Haller in-
dex on chest CT was 4.81 and it corresponded to severe degree of pectus excavatum; A Haller
index 3.5 or greater is considered a severe deformity (7). However, the case in our study showed
a flat anterior chest wall, unlike the typical case of pectus excavatum which presents as a sunk-
en appearance of the anterior chest wall. According to Chen et al. (8), imbalanced develop-
ment of anterior and posterior thorax can lead to shallow chest and it can be causative factor
of scoliosis. We speculated that the imbalanced development of anterior and posterior thorax
might be related to the absence of pericardium which lead to shifting of mediastinum, and
produced abnormally decreased intercostal spaces of the anterolateral arc of the ribs. This
mechanism may be different from the pathogenesis of classical pectus excavatum.

Clinical manifestations of pericardial defects depend on the size of these defects. Patients
with complete pericardial defects or small pericardial defects usually do not have symptoms.
Occasionally, a complete pericardial defect leads to increased heart mobility and can be a source
of positional symptoms (feeling of heart beating against the chest wall and pain dyspnea). Pa-
tients with large pericardial defects may have atypical chest pain in up to 33% of the patients.
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Life-threatening complications, such as incarceration of the left arterial appendage, ventricu-
lar herniation, and torsion of the great vessels, require surgical correction for immobilization
of the heart (1, 9, 10). Left-sided pneumothorax with consequent protrusion of the heart into
the left thoracic cavity was also reported, and our case showed similar clinical features and
surgical findings (9). Electrocardiograms are usually normal, and our case also showed a nor-
mal electrocardiogram. In some patients with complete absence of the left pericardium, poor
R-wave progression can be seen on electrocardiogram because the precordial transitional zone
is displaced leftward (1, 9).

The imaging findings of CPD on chest radiography were leftward-shifted cardiac silhouette,
straightened left heart border, and elongated left heart border (Snoopy sign). Mostly, the right
heart border is not visible as it is obscured by the spine, and radiolucent bands can be seen
between the aortic knob and the main pulmonary artery (1). These signs were seen on our fol-
low-up chest radiograph, and particularly, the finding of the concealed right heart border was
suggestive of a CPD associated with pectus excavatum. Unusually located free air spaces were
seen on our initial chest radiograph on the right side of the ascending aorta, which revealed
the margin of the ascending aorta and between the left hemidiaphragm and the base of the
heart. The presence of free air was an additional finding of associated pneumothorax.

Typical findings of CPD on chest CT include abnormally located lung tissue between the aor-
ta and the pulmonary artery or between the diaphragm and the base of the heart. Leftward
cardiac displacement is also seen usually. Although the pericardium is usually identified on CT,
it is not typically visualized on the CT of a patient with pericardial defect (1). Our case showed
abnormal lung tissue located between the aorta and the pulmonary artery, however it was dif-
ficult to evaluate the presence of left pericardium because we did not use the ECG-gated CT
and the motion artifact was so severe. In addition, free air spaces were also seen along the SVC,
inferior vena cava, and between the aorta and the SVC, which suggests abnormally located
air displaced from the left pleural cavity associated with the underlying pericardial defect.
Pneumothorax combined with CPD resulted in these CT findings, which correlated with the
chest radiograph findings.

In summary, we reported a case of CPD that was incidentally found with pneumothorax and
diagnosed using radiographs and CT. It was confirmed by thoracoscopy and the surgical find-

ings correlated well with multimodality radiologic findings.
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