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ABSTRACT

Congenital pericardial agenesis has been reported as usually asymptomatic cases, operated on for other 
reasons and found incidentally or in autopsy reports. Herein, we present a case of congenital total 
pericardial agenesis mimicking the findings of pneumothorax and incidentally detected in a uniportal 
video-assisted thoracic surgery (VATS). Total agenesis of the pericardium, which is very rare and 
usually asymptomatic, has a very good prognosis and does not require additional treatment unless it 
causes complications. It may mimic pneumothorax findings.
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Introduction
Congenital agenesis of the pericardium is a very rare 
cardiac pathology [1,2]. It develops as a defect in the 
form of partial or total absence of the pericardium as 
a result of the defective separation of the pleura and 
pericardium joining in the midline, with an incidence 
of <1/10,000 [3,4]. Two cases and one case were re-
ported in two large autopsy series of 13,000 and 14,000 
patients [4,5]. The diagnosis of this anomaly, which is 
mostly asymptomatic, is usually made during autopsy 
or surgical intervention. Therefore, the true incidence is 
not known. The male gender is dominant, and the male–
female ratio is 3:1. Familial transmission is rare [6,7].

This congenital defect manifests with complete or par-
tial pericardial agenesis. A left-side pericardial defect is de-
tected 70% more frequently, a right-side defect is detected 
in 14% of cases, and a complete bilateral pericardial defect 
is detected in 7-9% of cases [5,8,9]. The prognosis of to-
tal pericardial agenesis is better without mechanical com-
plications [10]. A case of incidentally detected complete 
pericardial agenesis mimicking the radiological findings of 
pneumothorax is presented in this study.
Case Report
A 27-year-old man presented to our clinic with com-
plaints of shortness of breath and chest pain. A chest 
X-ray showed a pneumothorax line on the left. The 
air-fluid level in the costadiaphragmatic sinus was 
pushed to the left diaphragm, with enlarged intercos-
tal distances on the left and left retraction of the heart. 
Figures 1a,b shows the preoperative and postoperative 
chest X-ray. Left posterior lower lobe and lingula bulla, 
pneumothorax, and minimal pleural effusion were ob-
served on computed tomography of the thorax. Cardiac 
herniation with a complete deviation of the heart to the 
left was considered (Figure 2). The patient’s smoking 
history was 10 packs/year. No pathology was detected 
in blood biochemistry and laboratory tests. The pulse 
was 70/min, with normal sinus rhythm on ECG. The 
arterial blood pressure was measured as 120/70 mmHg. 
No additional disease was determined in the patient’s 
past or family history. Surgery was recommended for 
the patient, who underwent tube thoracostomy and was 
found to have a giant bulla with no lung expansion. 
Wedge resection of the posterior lower lobe and lingula 
bullae (bulla resection) was performed with left uni-
portal video-assisted thoracic surgery (VATS). The ex-
ploration of the intraoperative thoracic organs showed 
an absence of pericardium (Figure 3). The opinion of 
the perioperative cardiovascular surgery team was re-
ceived, and additional intervention was not considered. 
Congenital cardiopulmonary pathology was not detect-
ed in this case, which was detected incidentally, except 
for congenital bullae. The patient, who did not develop 

postoperative complications, was discharged on the 5th 
day. The retrospective findings included EF: 65%, PAP: 
28 mmHg, and the absence of pericardium in the right 
and left heart. Other cardiac evaluations and parameters 
were normal on the echocardiogram performed at the 
postoperative 3rd-month follow-up. The patient has 
been followed up without problems in the 6th postoper-
ative year. Written informed consent was obtained from 
the patient for the publication of his data.

Figure 1. Preoperative chest X-ray showing enlarged intercostal spac-
es (red arrow), mediastinal shift (blue arrow), air-fluid level (yellow 
arrow) (a), postoperative chest X-ray showing mediastinal shift (b).

Figure 2. Thorax CT images showing the complete deviation of the heart.

Figure 3. Operative images showing the absence of pericardium.
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Discussion
The congenital absence of the pericardium is a rare mal-
formation, characterized by the absence of the fibrose-
rous membrane surrounding the heart. Inadequate blood 
supply to the pleuropericardium causes defective devel-
opment of the pleuropericardial membranes because 
of early atrophy of the left main cardiac vein, causing 
pericardial insufficiency [8]. The absence of pericar-
dium on the left side is the most common (70%), and 
the complete bilateral absence of pericardium (7-9%) 
is rare [5,8]. Although congenital pericardial agenesis 
is reported as an isolated pathology, it can be detected 
together with other congenital cardiac and pulmonary 
anomalies in 30% of cases [10]. No congenital cardio-
pulmonary pathologies other than congenital bullae 
were observed in our case, and isolated complete ab-
sence of the pericardium was detected.

Pericardial agenesis is usually asymptomatic and 
can be detected incidentally in autopsies or cardiotho-
racic operations. Rarely, clinical manifestations such as 
stabbing chest pain, shortness of breath, palpitations, 
and dizziness have been reported [8]. We think that the 
complete pericardial agenesis detected in this case was 
asymptomatic and the complaints of dyspnea and chest 
pain were related to acute pneumothorax. Only the left 
side was evaluated with VATS after the absence of peri-
cardium on the left side and the absence of pericardium 
on both sides was detected on the postoperative echo-
cardiogram. The retrospective re-evaluation with com-
puted tomography of the thorax supported the findings. 
Therefore, the case was evaluated as complete pericar-
dial agenesis. Right bundle branch block with sinus bra-
dycardia, prominent P waves, and weak R waves have 
been reported on ECG in patients with pericardial agen-
esis [11]. A case with T-wave changes has also been re-
ported [12]. The ECG was in normal sinus rhythm, and 
no pathological changes were detected, in our case.

Atelectasis may develop in pneumothorax because 
of the collapse of the lung, with possible retraction of 
the heart to the same side. There is an indication for 
emergency intervention because it presents a serious 
life-threatening situation. Ipsilateral retraction of the 
heart because of pulmonary atelectasis was interpreted 
as a sign of pneumothorax, and pericardial pathology 
was not considered, in our case. Although the lung was 
expanded with tube thoracostomy, no improvement in 
the cardiac shift was observed. In such pleural patholo-

gies, if no improvement occurs in cardiac shift despite 
the expansion of the lung with the necessary interven-
tion, the rare condition of pericardial agenesis should 
be considered.

The prognosis of complete pericardial agenesis with-
out mechanical complications is very good. However, 
tricuspid regurgitation because of cardiac herniation, 
stretching of the chordae, myocardial strangulation, 
ischemia, atrial septal defect, mitral valve prolapse,  and 
sudden death have been reported in the partial absence 
of pericardium [1,13-15]. The prognosis was good in 
our case, and the patient has been followed for 6 years 
without any problems. 

In conclusion, no pathognomonic finding exists on 
clinical, radiological, ECG, and echocardiogram exami-
nation for the diagnosis of total agenesis of the pericar-
dium, which is rare and usually asymptomatic. As long 
as complete pericardial agenesis does not cause any 
complications, it should be followed without the need 
for additional surgical intervention. Notably, it may 
mimic pneumothorax findings. 

Declaration of conflicting interests
The authors declared no conflicts of interest with re-
spect to the authorship and/or publication of this article.

Funding
The authors received no financial support.

Authors’ contributions 

HU; Data curation, formal analysis, project adminis-
tration, resources, writing, review and editing, MA, 
NE,MRÇ; resources, co-writing, review, editing.

References 

1. Abbas AE, Appleton CP, Liu PT, Sweeney JP. Con-
genital absence of the pericardium: case presentation 
and review of literature. Int J Cardiol 2005; 98: 21-5.

2. Kronzon I, Srichai MB. Rare pericardial disorders. 
In: Lang RM, Goldstein SA, Kronzon I, Khandhe-
ria BK, eds. Dynamic Echocardiography. 1st ed. St. 
Louis: Elsevier; 2011. p262-5.

3. Yamano T, Sawada T, Sakamoto K, Nakamura T, 
Azuma A, Nakagawa M. Magnetic resonance imag-
ing differentiated partial from complete absence of 
the left pericardium in a case of leftward displace-
ment of the heart. Circ J 2004; 68: 385-8.

Ulutaş et al
Total pericardial agenesis



50

4. Southworth H, Stevenson CS. Congenital defects of 
the pericardium. Arch Intern Med 1938; 00: 223-40.

5. Nasser WK. Congenital diseases of the pericardi-
um. Cardiovasc Clin 1976; 7: 271-86.

6. Sunderland S, Wright-Smith RJ. Congenital peri-
cardial defects. Br Heart J 1944; 6: 167-75.

7. Abbas AE, Appleton CP, Liu PT, Sweeney JP. Con-
genital absence of the pericardium: case presentation 
and review of literature. Int J Cardiol 2005; 98: 21-5.

8. Centola M, Longo M, De Marco F, Cremonesi G, 
Marconi M, Danzi GB. Does echocardiography play 
a role in the clinical diagnosis of congenital absence 
of pericardium? A case presentation and a systematic 
review. J Cardiovasc Med 2009; 10: 687-92.

9. Nisanoglu V, Erdil N, Battaloglu B. Complete left-sid-
ed absence of the pericardium in association with rup-
tured type A aortic dissection complicated by severe 
left hemothorax. Tex Heart Inst J 2005; 32: 241-3. 

10. Eyileten Z, Arikbuka M, Yazicioğlu L, Ozyurda 
U. Left pericardial agenesis in a patient with sinus 
venosus type atrial septal defect. Anadolu Kardiyol 
Derg 2007; 7: 205-6.

11. Nasser WK, Helman C, Tavel ME. Congenital ab-
sence of the left pericardium: clinical, electroard-
iographic, hemodynamic and angiographic findings 
in six cases. Circulation 1970; 41: 469e78.

12. Di Pasquale G, Ruffini M, Piolanti S, Gambari PI, 
Roversi R, Pinelli G. Congenital absence of pericar-
dium as unusual cause of T wave abnormalities in a 
young athlete. Clin Cardiol 1992; 15: 859e61.

13. Iglesias PC, Pascual EA, de la Torre LA, Robinot 
DC, Vázquez BT, Ruiz MA. Pericardial agenesis. 
Ann Pediatr Card 2021; 14: 119-21.

14. Hotouras A, Shahin Y. Pericardial agenesis: a rare 
cause of chest pain. Postgrad Med J 2010; 86: 380-1.

15. Ozpolat B, Doğan OV. Absence of pericardium in 
combination with bronchogenic cyst, atrial septal 
defect, mitral valve prolapsus and hypospadias. An-
adolu Kardiyol Derg 2009; 9: E16-7.

This article is an open access article distributed under the 
terms and conditions of the Creative Commons Attribu-
tion (CC BY) license (http://creativecommons.org/licenses/
by/4.0/).

Current Thoracic Surgery-Volume 9 Number 1  p: 47-50


