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Introduction

Pneumopericardium, the presence of air within the pericar-
dial space, is a rare complication that may occur secondary to 
intrathoracic procedures, penetrating or blunt chest trauma, 
and lung infections. Patients may be managed conservatively 
with close monitoring or by addressing the underlying cause, 
such as via chest tube placement in the case of an associated 
pneumothorax [1]. However, in a minority of cases, the accu-
mulation of sufficient air can result in tension physiology, which 
is potentially life-threatening and requires emergent decom-
pression [1,2]. We report a case of pneumopericardium oc-
curring in the context of recent intrathoracic procedures and 
recent pneumatosis intestinalis, diagnosed approximately two 
months prior to presentation.

Case presentation 

A 56-year-old female with a history of atypical Chronic My-
eloid Leukemia (CML) and right upper lobe pulmonary adeno-
carcinoma presented to the outpatient clinic with shortness of 
breath and fatigue. She had undergone right robotic thoracos-

copy, right upper lobectomy, and complete thoracic lymphade-
nectomy two months earlier. One month later, a chest tube had 
been placed due to findings of an empyema/malignant effusion. 
Laboratory studies completed at the clinic demonstrated sig-
nificant hyperleukocytosis and she was referred for admission. 
In the emergency room, she was afebrile and normotensive, 
blood pressure 122/86 mmHg, with heart rate of 95/min and 
respiratory rate 25-30/min, O2 saturation was 95% on room air. 
Physical exam revealed a cachectic, ill-appearing female with 
decreased breath sounds in both lung bases and bilateral lower 
extremity edema. Laboratory results included white blood cell 
count 82,000, platelet count 997,000 and hemoglobin 8.4 g/
dL. Other significant blood tests included uric acid 10.3 mg/
dL, phosphorus 6.6 mg/dL and LDH 1,054. SARS-COV2 was not 
detected. Chest X-ray showed post-surgical changes compatible 
with right upper lobectomy, a small right apical pneumothorax 
and bibasilar opacities. A non-contrast chest CT scan performed 
that day demonstrated a moderate right and a small left pleural 
effusion, with compressive atelectasis and loculated fluid and 
gas within the right upper lobectomy cavity. An abdominal CT 
showed scattered foci of gas within the small bowel wall con-
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Figure 1: (A) Two-dimensional transthoracic echocardiogram, parasternal short axis view demonstrating 
bright echodensities within the pericardial fluid consistent with bubbles. (B) Two-dimensional transthoracic 
echocardiogram, apical four chamber demonstrating bubbles in the pericardial space.

sistent with Pneumatosis Intestinalis (PI). Hepatosplenomegaly, 
splenic infarcts, and ascites were also noted (Figure 1). A Trans-
thoracic Echocardiogram (TTE) done the following day showed 
normal left ventricular function with an ejection fraction of 60-
65% and a large pericardial effusion. Small, bright echodensities 
were seen in the pericardial fluid, consistent with microbubbles. 
There was no evidence of tamponade.

Of note, an echocardiogram done 3 weeks earlier had dem-
onstrated only a small to moderate pericardial effusion with no 
microbubbles. Due to high suspicion for a malignant pericardial 
effusion, she was referred to cardiothoracic surgery for consid-
eration of a pericardial window. However, given her high sur-
gical risk, pericardiocentesis was performed instead two days 
later. Immediate follow-up TTE noted only trace pericardial ef-
fusion. The pericardial fluid findings included a red blood cell 
count of 9,000/mm3, white blood cell count of 465/mm3, neu-
trophil count of 58%, and lymphocyte count of 24%. Cultures 
were negative; however, flow cytometry demonstrated an ab-
normal myeloid blast population; CD34 positive myeloid blasts 
comprised 0.7% of total leukocytes consistent with a myeloid 
neoplasm. She was treated for tumor lysis syndrome, started 
on hydroxyurea, and discharged on venetoclax and azacytidine 
for atypical CML. The next month, a repeat TTE demonstrated a 
small-moderate effusion without evidence of bubbles. Although 
the pneumopericardium in this case was successfully treated, 
unfortunately, the CML proved refractory to treatment. She ulti-
mately developed AML with resultant complications warranting 
multiple subsequent admissions and succumbed to her illness 
6 months later.

Discussion

Pneumopericardium, the presence of air in the pericardial 
sac, is infrequently encountered. It is most commonly due to 
a fistula between a cavity such as the pleural space, airways, 
gastrointestinal tract, or lung abscess and the pericardial space 
[1]. Etiologies include congenital abnormalities, iatrogenic 
causes (related to thoracic surgery, epigastric procedures, posi-
tive pressure ventilation, central line cannulation), thoracic 
trauma, severe asthma, and infections such as tuberculosis and 

HIV [1-3]. Endomyocardial biopsy, pericardiocentesis [6,8] and 
pacemaker placement [7] have also been implicated among 
the iatrogenic causes and more recently, cases of spontaneous 
pneumopericardium have been reported in the setting of CO-
VID- 19 infection [9].

Symptoms may include shortness of breath and sharp chest 
pain [2]. On examination, the characteristic auscultatory sound 
referred to as bruit de moulin, which has been attributed to the 
interaction of air and fluid in the pericardium, may be heard. 
Electrocardiogram may show evidence of pericarditis, nonspe-
cific ST changes, and low voltages [4]. The “halo sign”, an area 
of radiolucency surrounding the heart shadow, can be seen on 
plain radiography and is diagnostic. Associated pneumomedi-
astinum, pneumothorax, or pneumoperitoneum may also be 
seen radiographically. Subcutaneous emphysema has been 
described in some cases associated with dental surgery and 
central venous catheters. CT scans offer further delineation of 
pneumopericardium and other air collections. TTE findings in-
clude the “air gap sign” which refers to changing of the cardiac 
shape in a cyclic fashion due to the air in the pericardial sac 
and the “swirling bubbles sign” manifested as small echogenic 
spots due to the presence of microbubbles at the air-fluid inter-
faces generated by the movement of the heart [10] as seen in 
our case. Notably, the halo sign, seen in most cases, was absent 
in our case and diagnosis was made by echocardiography. An 
asymptomatic, hemodynamically stable pneumopericardium 
does not require specific treatment and may resolve spontane-
ously. However, monitoring for conversion to tension physiol-
ogy with signs of tamponade is essential. If a tension pneumo-
pericardium is present, immediate decompression is required 
as mortality rates as high as 50% have been shown [1,2]. 

Pneumatosis intestinalis refers to extraluminal bowel gas 
confined within the bowel wall. It is associated with bacterial 
infections like C. diff, intestinal neoplasms, bowel ischemia, in-
flammatory or autoimmune bowel disease, immunosuppres-
sive therapy, and mechanical trauma. The occurrence of pneu-
mopericardium in conjunction with PI, as seen in this patient, 
is rare. Extensive thoracic surgery with residual pneumothorax 
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were the most likely inciting factors for the pneumopericardi-
um, however, PI and empyema were possible contributors. The 
etiology of PI found in our patient remains unclear.

Conclusion

Pneumopericardium is defined by air in the pericardial sac. It 
is often secondary to iatrogenic etiologies, in our case, thoracic 
surgery. When asymptomatic, patients may be monitored for 
spontaneous resolution. However, close monitoring is required 
given the risk of development of tension like physiology which 
requires urgent decompression. 
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