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Right pneumothorax with congenital
pericardial defect showed right atrium
mimicking bulla in surgery
Yasoo Sugiura* and Toshinori Hashizume

Abstract
Background: Congenital pericardial defect (CPD) is found incidentally in cases of pneumothorax. CPD is seen in left
side rather than right side and it is not generally known among thoracic surgeons how the inside of the pericardial
space can be seen from the thoracic cavity in cases of pericardial defect.
Case presentation: A 52-year-old man with dyspnea was referred to our hospital because of the diagnosis of right
pneumothorax. Chest radiography showed a right lung collapse and a pneumopericardium on the left side. Despite
insertion of a chest tube, air leakage prolonged, bullectomy at the apex of the right lung was performed under thoracoscopy. During surgery, thoracoscope showed that the right atrium seemed as if it had been a non-pedunculated
bulla or cardiac cyst. Heart beating, continuity with the heart, and the absence of respiratory motion could distinguish
the right atrium from a bulla, and pericardial defect was confirmed. Preoperatively, the patient had no cardiac symptoms related to the CPD, and therefore, it was determined that a procedure to close the CPD was not necessary. Any
complication and recurrence did not occur 6 months after surgery.
Conclusions: Right pneumothorax with CPD showed right atrium mimicking bulla in surgery. It is important to consider correction of CPD if there are cardiac symptoms at the onset of pneumothorax, and not to misinterpret the right
atrium as a bulla.
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Background
During thoracic surgery, congenital pericardial defect
(CPD) is incidentally found. A reported prevalence of
approximately 0.002–0.004% [1]. The most cases of
CPD are asymptomatic. However, there is a potential
life-threatening risk [2]. CPD is seen in left side rather
than right side and it is not generally known among thoracic surgeons how the inside of the pericardial space
can be seen from the thoracic cavity in cases of pericardial defects. In the present report of a case of right
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pneumothorax with congenital pericardial defect, we
described how to assess the possibility of cardiac hernia
and the surgical findings.

Case presentation
A 52-year-old man with dyspnea was referred to our hospital because of the diagnosis of right pneumothorax.
He had history of allergic dermatitis and he was a heavy
smoker (two packs/day for 32 years). Chest radiography
showed a right lung collapse and a pneumopericardium
on the left side (Fig. 1A). Computed tomography (CT)
showed air in the pericardial sac (Fig. 1B and C). QRS
axis of ECG was normal. Despite insertion of chest tube,
air leakage prolonged and bullectomy at the apex of the
right lung was performed under thoracoscopy. During surgery, the right atrium seemed as if it had been a
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Fig. 1 Chest radiography (A) shows a right lung collapse and a pneumopericardium on the left side. Computed tomography (CT) before surgery
with lung window settings (B) and with mediastinal window settings (C) shows air in the pericardial sac and the right atrium was prolapsed into the
right thoracic cavity

non-pedunculated bulla or pericardiac cyst (Fig. 2A).
Heart beating, continuity with the heart, and the absence
of respiratory motion could distinguish the right atrium
from a bulla, and pericardial defect was confirmed
(Fig. 2B and C). Preoperatively, the patient had no cardiac symptoms related to the CPD, and therefore, it was
determined that a procedure to close the CPD was not
necessary. Compared to the CT before and after surgery,
it showed that the right atrium was prolapsed into the
right thoracic cavity when the lung was collapsed (Fig. 1B
and C), and the right atrium was pushed back into the
mediastinum by the inflated lung after surgery (Fig. 3A–
C). After surgery, cardiac ultrasound echo did not reveal
any abnormalities. Any complication and recurrence of
pneumothorax did not occur 6 months after surgery.

Discussion
CPD is a developmental defect that results from faulty
partitioning of the pleuropericardiac cavity during the
5th week of development [3]. There were 257 surgical
cases of pneumothorax in our hospital between March
2010 and December 2021, and two cases including the

present case had pleural defects [4]. The frequency was
0.8%. It has been reported that complications are less
likely to occur when the pericardial defect is wider [5].
In cases where the pericardial defect is narrow, there
have been reports of myocardial infarction, arrhythmia,
angina pectoris, syncope, and sudden death [6–10].
A search using PubMed for case reports of pneumothorax with CPD resulted in 8 cases [4, 11–17]. Nine
cases, including the present case, are listed in Table 1.
Eight of the nine cases had left-sided CPD. This was the
first case of right-sided CPD. Symptoms at the onset of
pneumothorax were dyspnea in 6 cases and chest pain
in 4 cases. Palpitations were present in only one case
[11]. In ECG, axial deviation was noted in two cases
and abnormal Q waves in one case. Surgical treatment
for pericardial defects was performed in only one case,
because the transient attacks of chest pain and palpitation which were brought on when she lay on her left
side and were promptly relieved by a change of position
[11]. In other cases, no hemodynamic abnormalities
were happened. These indicate that the CPD should be
corrected if there are cardiac symptoms that improve

Fig. 2 During surgery, the right atrium (RA) seemed as if it had been a non-pedunculated bulla or pericardiac cyst (A). When the lungs were moved,
heart beat was observed without respiratory motion (B). Continuity to the heart was observed (C). Heart beating, continuity with the heart, and the
absence of respiratory motion could distinguish the right atrium from a bulla, and a pericardial defect was confirmed
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Fig. 3 On chest radiography after surgery (A), the pneumopericardium seen preoperatively on the left side of the heart had disappeared, and the
protruding right atrium on the right side of the heart had returned to the mediastinum. Computed tomography after surgery with lung window
settings (B) shows that the right atrium was pushed back into the mediastinum by the inflated lung. The enhanced computed tomography after
surgery with mediastinal window settings (C) shows that the right atrium was present at the site of the pericardial defect, consistent with the
surgical findings

Table 1 Cases of pneumothorax with congenital pericardial defect
Author

Year

Age

Sex

Side

Symptoms

ECG

Kostiainen

1975

38

F

Left

Chest pain, palpitation dyspnea

ND

Nakagawa

1985

17

M

Left

Dyspnea, cough

Normal

Pickhardt

1998

39

M

Left

Chest pain, dyspnea

Left-axis deviation (− 55°)

Sugiyama

2015

18

M

Left

ND

Abnormal Q wave on leads V1 and V2

Sugiura

2016

67

M

Left

Chest pain

Tachycardia, normal axis

Murasawa

2016

72

M

Left

Dyspnea

Sinus, right-axis deviation

Date

2020

16

M

Left

Chest pain, dyspnea

Right-axis deviation within the normal range

Loo

2021

22

M

Left

Shortness of breath

ND

Sugiura

2022

52

M

Right

Dyspnea

Normal axis

Surgical
intervention
+

−

−
–

−

−

−

−

−

ND not described

with a change of position, while correction of the CPD
is not necessary if there are no cardiac symptoms.
CT images before and after lung inflation showed that
the heart was pushed back into the mediastinum by the
inflated lung in the present case and the previous report
[4]. These findings support that the inflated lung buttresses the mediastinum structure.
In the present report, we experienced a case pneumothorax involved with CPD on the right side. The case
involving right pneumothorax and pericardial defect had
a deviation of the heart. The surgical findings showed
that the right atrium looked as if it was a non-pedunculated bulla or pericardiac cyst. The heartbeat, continuity
with the heart, and respiratory motion made us confident that it was the right atrium. In most of the cases of
pneumothorax involving CPD, no specific treatment is
required once the lung re-expands and the heart returns
to its proper position, because there are no major cardiovascular events until the pneumothorax occurs in adulthood [18].

Conclusion
This case report illustrates two important points. It is
important to consider correction of CPD if there are cardiac symptoms at the onset of pneumothorax, and not to
misinterpret the right atrium as a bulla during surgery.
Abbreviations
CPD: Congenital pericardial defect; CT: Computed tomography; MRI: Magnetic
resonance imaging; ECG: Electrocardiogram.
Acknowledgements
We thank Dr. Kajiwara at Kajiwara Clinic for providing the initial medical care
for this case.
Author contributions
YS takes full responsibility for the work presented in this manuscript. All the
authors contributed to performing the surgeries, data collection, and data
analysis. Both authors have read and approved the final manuscript.
Funding
The authors declare no financial or any other type of support.
Availability of data and materials
There are no available data and materials to be shared.

Sugiura and Hashizume S urgical Case Reports

(2022) 8:103

Declarations
Ethics approval and consent to participate
Not applicable.
Consent for publication
The patient has provided permission to publish the features of the case, and
the identity of the patient has been protected.
Competing interests
The authors declare that they have no competing interests.
Received: 27 March 2022 Accepted: 16 May 2022

References
1. Van Son JA, Danielson GK, Schaff HV, Mullany CJ, Julsrud PR, Breen JF.
Congenital partial and complete absence of the pericardium. Mayo Clin
Proc. 1993;68(8):743–7.
2. Maisch B, Seferovic PM, Ristic AD, Erbel R, Rienmuller R, Adler Y, et al.
Guidelines on the diagnosis and management of pericardial diseases
executive summary; The Task force on the diagnosis and management
of pericardial diseases of the European society of cardiology. Eur Heart J.
2004;25(7):587–610.
3. Verloes A, Perrin L, Delbecque K, Gonzales M, Demarche M, Dekoster G.
Congenital absence of the left pericardium and diaphragmatic defect in
sibs. Eur J Med Genet. 2010;53(3):133–5.
4. Sugiura Y, Matsusaka Y, Nemoto E, Hashizume T, Kaseda S. Incidental
finding of congenital pericardial and mediastinal pleural defect by pneumothorax in an adult. Radiography. 2015;21(2):e81–4.
5. Tucker DH, Miller DE, Jacoby WJ Jr. Congenital partial absence of the
pericardium with herniation of the left atrial appendage. Am J Med.
1963;35:560–5.
6. Brulotte S, Roy L, Larose E. Congenital absence of the pericardium presenting as acute myocardial necrosis. Can J Cardiol. 2007;23(11):909–12.
7. Hano O, Baba T, Hayano M, Yano K. Congenital defect of the left pericardium with sick sinus syndrome. Am Heart J. 1996;132(6):1293–5.
8. Kojima S, Nakamura T, Sugiyama S, Sakamoto T, Yoshimura M, Arima T,
et al. Cardiac displacement with a congenital complete left-sided pericardial defect in a patient with exertional angina pectoris—a case report.
Angiology. 2004;55(4):445–9.
9. Hoorntje JC, Mooyaart EL, Meuzelaar KJ. Left atrial herniation through a
partial pericardial defect: a rare cause of syncope. Pacing Clin Electrophysiol. 1989;12(12):1841–5.
10. Uzun I, Buyuk Y, Pakis I, Dogru A, Calk AU. Sudden death due to congenital pericardial defect: an autopsy case. Am J Forensic Med Pathol.
2008;29(3):242–4.
11. Kostiainen S, Maamies TJ. Congenital partial absence of the left pericardium. Ann Chir Gynaecol Fenn. 1975;64(1):40–3.
12. Nakagawa Y, Kuwahara O, Nakaoka K, Dohi H, Okubo S, Minamikawa T,
et al. A case of congenital partial pericardial defect associated with spontaneous pneumothorax and pneumopericardium. Nihon Kyobu Shikkan
Gakkai Zasshi. 1985;23(12):1480–4.
13. Pickhardt PJ. Congenital absence of the pericardium confirmed by spontaneous pneumothorax. Clin Imaging. 1998;22(6):404–7.
14. Sugiyama A, Izumi Y, Inoue Y, Aoki K, Fukuda H, Gika M, et al. Total absence
of the pericardium incidentally found during surgery for spontaneous
pneumothorax. Gen Thorac Cardiovasc Surg. 2016;64(5):286–9.
15. Murasawa M, Yoshizawa M, Ishida H, Kuwabara M. Congenital defect of
the left pericardium with spontaneous pneumothorax; report of a case.
Kyobu Geka. 2016;69(9):797–9.
16. Date N, Komatsu T, Fujinaga T. Congenital partial pericardial defect
confirmed based on spontaneous pneumothorax: a case report and
literature review. Int J Surg Case Rep. 2020;75:227–30.
17. Loo GH, Ismail H, Ismail MI, Md Ali NAB, Abdul Rahman MRB, Haron H.
Incidental finding of congenital pericardial defect during vats bullectomy. Tips and tricks to avoid blunder. Ann Med Surg. 2021;69: 102806.

Page 4 of 4

18. Gatzoulis MA, Munk MD, Merchant N, Van Arsdell GS, McCrindle
BW, Webb GD. Isolated congenital absence of the pericardium:
clinical presentation, diagnosis, and management. Ann Thorac Surg.
2000;69(4):1209–15.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

