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CASE REPORT

Pneumopericardium in a child - “halo sign” on chest x-ray: A Case Report

Alina Sadaf?, Ageela Rashid?, Sadia Omer3

Abstract

A 5 year old boy with acute lymphoblastic leukaemia on
chemotherapy presented with chest pain and vomiting for
two days after an elective procedure under general
anaesthesia. His chest x-ray was remarkable for a
prominent halo sign, an air gap surrounding the heart
indicating a large pneumopericardium. Although the
pneumopericardium could not be appreciated on an
echocardiogram, the child developed clinical signs of
cardiac tamponade. Attempts to evacuate the
pneumopericardium were unsuccessful leading to death.
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Introduction

Pneumopericardium is the term used to describe air in the
pericardial space. It is a rare but life-threatening condition
associated with approximately 50% mortality.! In children,
it may arise spontaneously or because of infection, asthma
exacerbation, ventilation-associated barotrauma, or
external trauma.2-4 It is important for clinicians to identify
the radiologic sign of pneumopericardium to act in a timely
manner. We present this case to highlight the radiographic
appearance of pneumopericardium and describe the
difficulty associated in diagnosing the condition with
echocardiography.

Case Report

A 5-year-old boy diagnosed with precursor B cell acute
lymphoblastic leukaemia completed a month of induction
chemotherapy. He underwent an elective procedure under
general anaesthesia for a bone marrow biopsy and
intrathecal chemotherapy administration. Two days after
the procedure, he presented to the paediatric oncology
clinic with symptoms of vomiting and chest pain. He was
referred to the emergency room for evaluation. On
examination, he was noted to have tachycardia,
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tachypnoea and decreased breath sounds on both sides of
the chest. A chest x-ray was performed (Figure). The image
was striking for the presence of a large air-filled lucency
surrounding the heart shadow, an exaggerated halo sign.
In addition, the diaphragm was continuously visible behind
the mediastinum known as the continuous diaphragm
sign. Notably, there was no air in the pleural space or in the
subcutaneous tissue. An echocardiograph was performed
which could not identify the pneumopericardium but an
artefact and poor window was noted. Approximately 6
hours after admission, the child developed hypoxia and
rapid hypotension and could not be stabilized to attempt
a Computed tomography (CT)-guided pericardiocentesis.
Bedside ultrasound guided pericardiocentesis failed due to
difficulty in finding the air pocket. The patient went into
pulseless cardiac arrest and could not be revived.

Figure: Supine chest radiography shows prominent air lucency around the heart
shadow known as the “halo sign”. The yellow arrow indicates the
“continuous diaphragm sign”.

Discussion

It is rather unusual that the patient in this case developed
pneumopericardium after elective general anaesthesia of
a short duration. Presumably, the pneumopericardium
developed due to inadvertent barotrauma injury causing
air leak in the pericardium. Alternatively, the child may have
developed subclinical pericarditis that lead to
pneumopericardium but this is a less likely scenario. Chest
x-ray is a sensitive and specific radiologic tool to quickly
and inexpensively identify pneumopericardium. The classic
findings are the halo sign and continuous diaphragm sign
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as demonstrated in this case.> Additional findings may
include pneumomediastinum with air tracking along with
the superior mediastinal structures and occasionally
reaching the subcutaneous tissues of the neck producing
subcutaneous emphysema. Importantly,
pneumopericardium may be difficult to identify on an
echocardiograph. Air in the pericardial space creates an
artefact that obscures the view of the heart and technicians
may mistake this for a poor window. This should not
distract the clinician from a diagnosis of
pneumopericardium that has been established on a chest
x-ray.6 However, echocardiography is still important to
evaluate the cardiac function for identifying cardiac
tamponade physiology. In this patient’s case,
echocardiography could not identify the
pneumopericardium and the cardiac function was reported
as normal by the technician. But the child had clinical
evidence of tamponade presenting as hypotension which
prompted the clinicians to attempt bedside
pericardiocentesis. This highlights the importance of
clinical evaluation for the diagnosis of cardiac tamponade.
A CT guided pericardiocentesis is the preferred method in
a haemodynamically stable patient while bedside
pericardiocentesis should be attempted if there is a
haemodynamically compromised patient but it still may be
difficult to identify the air pocket using an ultrasound
technique.

Conclusion

Pneumopericardium is a rare but lethal complication of
barotrauma caused during general anaesthesia. Although
easily identified on a plain chest radiograph as a halo sign,
it may be missed on an echocardiogram. Prompt
intervention with pericardiocentesis can prevent death due
to cardiac tamponade.
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