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Abstract

Pneumopericardium may be defined as the presence of air within 
pericardial cavity which results due to spontaneous or iatrogenic 
cause. It is rare but life threatening entity, commonly caused 
by respiratory distress syndrome and vigorous resuscitation, 
in the paediatric population. Although, pneumopericardium 
is often asymptomatic, it may cause chest pain, dyspnoea and 
subcutaneous emphysema. The course of pneumopericardium 
is usually benign and self-limited. Treatment is crucial in tension 
pneumopericardium, a complication of pneumopericardium. 
Here, we report a case of pneumopericardium in a nine month 
old male child after vigorous resuscitation and intubation for 
respiratory distress syndrome.
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Introduction

Pneumopericardium is the collecƟ on of air or gas within 
pericardial cavity and results due to consequence of a blunt or 

penetraƟ ng injury to the chest or iatrogenic cause. Spontaneous 
pneumopericardium is a very rare condiƟ on. Respiratory distress 
syndrome combined or not with mechanical posiƟ ve pressure 
venƟ laƟ on is most common cause in infants1, or aŌ er vigorous 
resuscitaƟ on. pneumopericardium characterisƟ cally presents with 
Hamman’s sign. The diagnosis of Pneumopericardium can be made 
by convenƟ onal chest radiographs or CT chest, with the heart being 
parƟ ally or completely surrounded by air, with the pericardium 
sharply outlined by air density on either side. Rapid diagnosis and 
adequate treatment for symptomaƟ c or large pneumopericardium is 
crucial. AsymptomaƟ c paƟ ent should be given supporƟ ve treatment 
and conƟ nuous monitoring with vitals and chest X ray should be 
done. 

The Case

A nine months old male child was admiƩ ed in InternaƟ onal 
Friendship Children’s Hospital (IFCH), in April 2014, with chief 
complaints of noisy breathing, cough and fever since the past 10 
days. Despite medical treatment at Chitwan Medical College his 
symptoms did not improve, hence referred to IFCH. The mother gave 

history of noisy breathing on and off  and 
dry cough since birth. The fever was high 
grade, intermiƩ ent type, not associated 
with chills and rigor. No history of vomiƟ ng, 
rash, loose moƟ on, loss of consciousness 
or abnormal movement of body. With 
the same complaints, the child also had 
been admiƩ ed twice in the hospital and 
discharged with complete recovery three 
months back. 

His birth history was unevenƞ ul, 
was immunized as per EPI schedule and 
his developmental milestones being 
appropriate for age. Family history was 
non contributory with no history of any 
familial/hereditary disease or consangious 
marriage. There was no clinical evidence of 
other infecƟ ous disease in family.  
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PosiƟ ve clinical examinaƟ on revealed sick looking 
child with tachycardia, tachypnoea, pyrexia with oxygen 
saturaƟ on of 66% in room air. Chest examinaƟ on 
revealed mild sub costal retracƟ on with bilateral equal 
chest movement, normal on palpaƟ on and percussion. 
On auscultaƟ on, he had bilateral wheezes and 
crepitaƟ ons. He had enlarged liver of 4 cm below the 
right sub costal margin with blunt edge and non tender 
upper border of hepaƟ c dullness and the remainder of 
the examinaƟ ons were unremarkable.

His blood parameters and ABG were within normal 
limit. The chest X-ray showed bilateral chest infi ltrates 
(Fig.1). ECG showed sinus tachycardia with normal 
echocardiography. Along with anƟ bioƟ cs Meropenem 
and Vancomycin, injecƟ on HydrocorƟ sone, oxygen 
supplementaƟ on via head box, salbutamol nebulisaƟ on 
and intravenous fl uid therapy were insƟ tuted. 

On third day of admission, his condiƟ on worsened. 
He was tachypnic, tachycardic and saturaƟ on was not 
maintained, inspite of oxygen, 10L/min via head box. 
Chest X ray was done, which was worse than before 
(Fig 2). CT chest couldn’t be done due to poor economic 
status. 

He was then intubated and put on mechanical 
venƟ lator for respiratory failure. The vitals were stable 
and saturaƟ on was maintained aŌ er intubaƟ on. The 
child was asymptomaƟ c. Post intubaƟ on Chest X ray 
showed halo of air around the heart (Fig 3). There was 
no clinical evidence of cardiac air tamponade. PosiƟ ve 
End Expiratory Pressure (PEEP) was immediately 
decreased to 3. Vitals closely monitored and planned 
for cardiac decompression (pericardiocentesis). But, 
before any acƟ ve intervenƟ on could be done, the child 
suddenly deteriorated. Despite our full eff ort he went 
into cardiac arrest and expired.  

Fig 1: Chest X ray showing bilateral 
lung infi ltrates (during admission)

Fig 2: Chest X ray showing persistent 
bilateral lung infi ltrates (Day-3)

Fig 3: Chest X ray showing halo of air 
around the heart

Discussion

Pneumopericardium is a rare medical condiƟ on 
with high morbidity and mortality, fi rst described by 
Bricheteau in 18442. In adults, pneumopericardium 
results from trauma3 or from physical exerƟ on4. In 
infants, most common cause being respiratory distress 
syndrome combined with mechanical venƟ laƟ on. 
Mechanically venƟ lated paƟ ents are parƟ cularly at risk 
for tension pneumopericardium (TPPC) secondary to 
barotrauma5. 

Other causes could be infecƟ ous pericardiƟ s 
with gas-producing organisms, fi stula between the 
pericardium and an adjacent air-containing organ (i.e. 
stomach or esophagus), foreign body aspiraƟ on, amebic 
abscess of the liver, severe cough, bronchial asthma6

, 

endotracheal intubaƟ on, sternal bone marrow 
puncture, thoracic surgery, thoracocentesis and 
pericardiocentesis7, central venous line8, endoscopic 
procedures, and laparoscopy. 

The mechanism by which pneumopericardium 
occurs was demonstrated by Macklin in animal studies9. 
An increased intrathoracic pressure is the most likely 
cause that leads to air enters the pericardial sac along 
the venous sheaths, where the collagenous support 
of the pericardial refl ecƟ ons is weaker and results in 
pneumopericardium. 

The clinical signs of pneumopericardium range 
from asymptomaƟ c to the full picture of cardiac 
tamponade. The clinical diagnosis is based on the 
symptom triad of dyspnoea, precordial chest pain 
and subcutaneous emphysema in older children and 
adults4. Other signs include cyanosis, hypotension, 
bradycardia or tachycardia, and pulsus paradoxus. It 
is also based on muffl  ed heart sound with Hamman’s 
crunch of pneumomediasƟ num10.
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Usually pneumopericardium is self-limiƟ ng. 
AsymptomaƟ c paƟ ents with small pneumopericardium 
should be observed closely with chest radiograph, 
treatment directed towards the underlying disease. 
They recover spontaneously within one or two weeks. 
Treatment is crucial in symptomaƟ c paƟ ent with 
tamponade, termed tension pneumopericardium. 
Tension pneumopericardium is rare but lethal 
complicaƟ on of pneumopericardium. It should be 
treated emergently by pericardiocentesis11. The Beck 
triad of muffl  ed heart sounds, hypotension, and jugular 
venous distenƟ on, strongly suggests tamponade. The 
most ominous sign of hemodynamic collapse is pulsus 
paradoxus (exaggerated fall in systolic blood pressure 
of 10 mm Hg or more during inspiraƟ on). 

64-slice helical CT is more reliable than CXRs 
for diagnosis4 but chest X-ray remains the most 
convenƟ onal method. In pneumopericardium, the 
heart is parƟ ally or completely surrounded by air, with 
the pericardium sharply outlined by air density on 
either side. In tension pneumopericardium, substanƟ al 
decrease in the size of the cardiac silhoueƩ e may be 
observed on radiographs, the small heart sign12.

Conclusion

Pneumopericardium is rare but life threatening 
enƟ ty. It could be missed on clinical examinaƟ on. 
CT scan is most conclusive but chest X-ray remains 
the most convenƟ onal method for the diagnosis of 
pneumopericardium. ConƟ nuous monitoring and 
invasive drainage of pneumopericardium should be 
approachable.
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