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New Insights and the Importance for the Pediatric Surgeon
In severe spontaneous pneumomediastinum accompanied by respiratory distress, an urgent mediastinal drainage is
recommended. The drain insertion is possible through the jugular notch.

Introduction

Pneumomediastinum is a rare condition in childhood. It
can develop spontaneously; sometimes it is associated
with underlying disorders or conditions (such as asthma,
cough, intraoperative injuries of the trachea or esophagus,
foreign body aspiration, and penetrating chest trauma).1,2

Usually, it does not lead to significant complications and
resolves spontaneously. In special circumstances
(e.g., blunt trauma), the mediastinal pressure can increase
significantly and rarely it leads to compression of the great
vessels and the airways, leading to a life-threatening
situation.3 In such cases, an urgent thoracotomy is
necessary.

The symptoms of spontaneous pneumomediastinum
(SPM)may include chest pain and dyspnea and signs include
subcutaneous emphysema and quiet heart sounds. Chest X-
ray can help to confirm the suspected diagnosis.

Fitzwater et al reported almost 100 children with SPM,
none of them required thoracic drainage or any other surgi-
cal interventions. In this cohort, in the development of SPM,
asthma was the main precipitating factor (�40%).1

Cystic fibrosis (CF) involves multiple organ systems, espe-
cially the lung with recurrent and chronic airway infections.
This can lead to bronchiectasis or pneumothorax (PTX). PTX
appears in 3.4% of patientswith CF during their lifetime.4Only
a few papers are available in the literature, where pneumo-
mediastinum are mentioned as a complication of CF.4

Moreover, the association of the two entities above (SPM
and CF) are extremely rare, especially, when surgical inter-
vention was required.

We present the case of a girl diagnosed with CF who
suddenly developed a life-threatening SPM and required
emergency thoracic/mediastinal intervention and a sus-
tained surgical drainage. Her family agreed to publish the
case and pictures.
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Abstract We report on an 11-year-old girl with cystic fibrosis who presented with thoracic pain
and an extensive subcutaneous emphysema and subsequently developed progressive
respiratory distress. The chest computed tomography revealed a huge pneumo-
mediastinum. Due to the development of severe respiratory failure, urgent needle
thoracocentesis was necessary that resulted in only temporary improvement. There-
fore, under general anesthesia two mediastinal drains were introduced. Using active
suction, the size of the pneumomediastinum decreased gradually and the drains were
removed after 3 weeks. Here, we describe an extremely rare situation, when acute
surgical intervention was necessary in a child with spontaneous pneumomediastinum.
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Case Report

An 11-year-old girl, who was regularly followed up with CF,
presented to our intensive care unit with an extended
subcutaneous emphysema (left-sided facial, neck, upper
third of the chest). CF was diagnosed during the neonatal
period after surgical treatment of her meconium ileus. A day
before her neck became suddenly painful, her face swelled
and she mentioned severe thoracic pain associated with
coughing. On auscultation, decreased breath sounds and
quiet heart sounds were noticed. There was no shortness
of breath; however, she was mildly tachypneic with trans-
cutaneous oxygen saturations in the low 80%. She required
oxygen support through nasal prongs tomaintain her oxygen
saturation above 90%. The chest X-ray showed pneumo-
mediastinum (►Fig. 1.). On the third day of hospitalization,
she became tachypneic again; her oxygen requirement and
the size of subcutaneous emphysema increased (neck, chest,
and abdominal circumference increased, subcutaneous em-
physemabecamepalpable on the arms and thewhole trunk);
she felt like “a pillow pushing her back.” An urgent chest CT
scan was performed, which showed extensive subcutaneous
emphysema and a huge pneumomediastinum (►Fig. 2). She
suddenly developed increased respiratory distress, tachycar-
dia, and severe thoracic pain; therefore, an emergency
needle mediastinal thoracocentesis was done in the second
intercostal space at the midclavicular line on the left side of
the thorax with application of local anesthesia. She immedi-
ately felt better but this intervention resulted in temporary
improvement only. Based on the CF, the possibility of lung
injury as a triggering mechanism was raised and discussed
with the surgical team. As an emergency procedure, two
mediastinal drains were placed through the jugulum under
general anesthesia (►Fig. 3) that were put to continuous
suction with 5 to 10 H2O cm. Her symptoms significantly
improved after a few hours and the subcutaneous emphyse-

ma decreased considerably. On the first postoperative day,
the control chest X-ray described a 2 to 2.5 cm mantle PTX;
therefore, a left-sided chest drain was inserted. Her general
condition slowly improved, the subcutaneous emphysema
decreased gradually, and the PTX resolved. Eleven days later,
the chest CT scan was repeated (►Fig. 4), which showed a
significantly smaller pneumomediastinum. At that time, a
Heimlich valve was connected to the mediastinal drains, and
after 5 days, on the 26th postoperative day, the drains were
removed. The patient was transferred to our pulmonology
ward, where, in addition to gradually restored inhalation
treatments, mucus dissolution, anti-inflammatory therapy,
and physiotherapy were commenced. Her oxygen require-
ment gradually decreased and she was discharged home
after 48 days of in-hospital care.

Discussion

The occurrence of SPM is a rare condition in childhood.3 The
majority of cases usually heal spontaneously, requiring only
close observation, oxygen support, and bed rest.1,3,5–9 Usu-
ally, the precipitating factors would include asthma, blunt
thoracic trauma, or surgery in the region of the
esophagus/trachea.3 However, when the extent of pneumo-
mediastinum is large, it can compromise respiration leading
to the need for acute intervention. It is a literary rarity and
can be observedmainly in traumatic event. This intervention
involves emergency needle thoracocentesis. The authors
were able to find only a few cases in the literature, where
surgical interventionwas needed.3With this case report, the
authors wanted to illustrate that a life-threatening condition
can develop without a traumatic event. In similar situations,
sometimes a needle thoracocentesis is not always enough to
resolve the symptoms. When the symptoms persist and the
respiratory distress is increasing, a mediastinal (surgical)
drainage is recommended through the jugulum. After intro-
duction of the drains, active suction is necessary.

Fig. 2 Computed tomography scan (in the level of bifurcation)
depicted an extensive subcutaneous emphysema and a huge pneu-
momediastinum (diameter: 10.8 cm): (A) Transverse, (B) sagittal, and
(C) coronal section.

Fig. 1 Chest X-ray, taken at the time of admission, also shows
pneumomediastinum (white arrow); the subcutaneous emphysema is
also visible (black arrows).
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Some authors recommend bronchoscopy in patients with
SPM, when tracheal injury is suspected.10 We did not per-
form this diagnostic possibility, because it was an urgent
situation requiring application of decompression. Further-
more, the repeated CT images using virtual bronchoscopy did
not reveal any signs of bronchial or tracheal injury.

In patients with CF, the lung involvement determines the
prognosis. Recurrent pneumonias, bronchiectasis, hemopty-
sis, and PTX are the main pulmonary complications. The
duration of hospital stay was long with this patient, which
was mainly due to the pulmonary complications of CF.

Here, the authors describe an association between CF and
SPM. Our learning point for the future is in any patient with
CF who presents in respiratory distress; together with
findings of subcutaneous emphysema, it is necessary to
exclude SPM.

In conclusion, the observation of patients as an inpatient
with SPM is highly recommended, especially with underlying
diseases. Occasionally, in these patients a life-threatening respi-
ratory arrest can develop that would require urgent surgical
intervention, such asmediastinal drain insertion. Introducing a
thoracic drain through the jugular notch is both more comfort-
able for the patient and an easier option for the surgeon.
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Fig. 4 Control computed tomography scan (after 11 days of the
first one) depicted a significant improvement (4.3 cm). The arrows
show the mediastinal drains.

Fig. 3 The drains leading to the mediastinum via the jugular notch.
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