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Abstract

Background: Pneumomediastinum (PM) occurring in approximately 0.1% of neonatesis an
asymptomatic accumulation of free air in the mediastinum. In this paper, we report on a
preterm newborn experiencing a significant spontaneous pneumomediastinum subsequent to
an uneventful vaginal delivery in the absence of resuscitation maneuvers.

Case presentation: A-2560 g-male newborn was delivered vaginally to a 30-year-old mother
at 34 weeks’ gestation following an uneventful twin pregnancy. Physical examination was
unremarkable except for the presence of respiratory symptoms including dyspneaand oxygen
desaturation (O2Sat<85%) which required nasal continuous positive airway pressure
(NCPAP). Over the ensuing day, RDS was suspected and considering the possibility of
secondary surfactant insufficiency, surfactant therapy was performed. A chest X-ray obtained
after 24 hours was compatible with a pneumomediastinum without subcutaneous
emphysema. By 96 hours of age, his respiratory distress began to resolve. Chest x-ray films
obtained at the 5% day of birth showed complete reabsorption of the pneumomediastinum.
Arterial blood gas measurements showed an acceptable level of gas exchange. Blood cultures
taken at the referral hospital were sterile after 48 hours of incubation. He was eventually
discharged at good condition after 13 days. This paper outlines the fundamentals of diagnosis
and management of a pneumomediastinum in the neonate.

Conclusion: In conclusion, spontaneous pneumomediastinum is a rare, benign condition
which is usually over-diagnosed and over-treated. Conservative therapy with respiratory
support and careful observation in the NICU are recommended until spontaneous resolution
of the condition.

Copyright: 2020 The Author(s); Published by Kerman University of Medical Sciences. This
is an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.
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Introduction

of neonates is an asymptomatic accumulation of free air in the

Pneumomediastinum (PM), aka mediastinal emphysema, mediastinum which is usually underestimated (2). Pulmonary
is the accumulation of free air in the mediastinum primarily air leak syndrome, mostly prevalent on the third day of life, has
described by Laennec in 1819 subsequent to trauma (1). been reported to affect 1-2% of all neonates; however, it

Pneumomediastinum (PM) occurring in approximately 0.1%
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roughly affects half of newborns on mechanical ventilation
(34).

Pneumomediastinum succeeding birth in the absence of
traumatic injury or resuscitation maneuvers is an infrequent
condition that may present with grunting, deafening of cardiac
sounds, and bulging of the hemi-thorax. The majority of
pneumomediastinums in the neonatal population will resolve
spontaneously without medical intervention, but despite that,
close monitoring is essential to provide prompt recognition of
possible complications. In this study, a case will be presented in
order to outline the clinical and radiographic features of

pneumomediastinum and yield a better understanding.

Case presentation

A-2560 g-male newborn was delivered vaginally to a 30-
year-old mother at 34 weeks’ gestation following an uneventful
twin pregnancy. No resuscitation was necessary at the delivery
room, however, the baby presented with progressive respiratory
distress and symptoms of tachypnea, grunting and subcostal
retractions developed in the neonatal intensive care unit due to
RDS. Physical examination was unremarkable except for the
presence of respiratory symptoms including dyspnea and
oxygen desaturation (O.Sat<85%) which required nasal
continuous positive airway pressure (NCPAP). An initial chest
x-ray revealed bilateral reticulonodular densities and the arterial
blood gas analysis revealed mild respiratory and
decompensated metabolic acidosis. On admission, his vital

signs showed a heart rate of 160 beats per minute and

respiratory rate of 80 per minute. His blood pressure was
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45/22mmHg with an oxygen saturation of 85%. A white lung
and air-bronchogram pattern were also found on the chest x-
ray. Initially, arterial blood gases showed a PH of 7.22, a PCo2
of 59 mmHg, a Po2 of 34 mmHg and a bicarbonate of 13.8.
Over the ensuing day, RDS was suspected and considering the
increased work of breathing under treatment with nCPAP and
possibility of secondary surfactant insufficiency, surfactant
therapy was performed by the intubation-surfactant-extubation
(INSURE) technique. A second chest X-ray obtained after 24
hours was compatible with a pneumomediastinum without
subcutaneous emphysema (Figure 1). O2 support therapy
continued with NIPPV and hood box. The patient was
monitored closely over the next 24 hours. By 96 hours of age,
his respiratory distress began to resolve. Chest x-ray films
obtained at the 5™ day of birth showed complete resorption of
the pneumomediastinum. Arterial blood gas measurements
showed an acceptable level of gas exchange. Blood cultures
taken at the referring hospital were sterile after 48 hours of
incubation. He was discharged at good condition after 13 days
(Figure 2). On echocardiography, left ventricular ejection
function (EF=60%) was preserved and no evidence of inferior
vena cava distention or systolic or diastolic ventricular failure
was found. There was no evidence of cardiovascular
compromise. Therefore, in this paper we report on a preterm
neonate suffering from isolated pneumomediastinum. Despite
coincidence with RDS, PM was asymptomatic and eventually
resolved without necessitating mechanical ventilation or

mediastinal drains.
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Figure 1. Anteroposterior chest radiograph consistent with a pneumomediastinum and Spinnaker-Sail sign

Figure 2. Chest radiograph on day 13 showing resolution of the pneumomediastinum along with residual air leak syndrome
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Discussion

Pneumomediastinum is the third most common form of air
leak syndrome after pulmonary interstitial emphysema and
pneumothorax which occurs as a result of alveolar rupture due
to over distention of the alveoli via gas retention or uneven
distribution of gas. (5 -8).

Generally, predisposing factors found responsible for
pneumomediastinum in neonates are prematurity, low Apgar
score, infections, pneumonia or meconium aspiration
syndrome, hyaline membrane disease, airway obstruction,
Valsalva maneuvers, positive pressure ventilation, mechanical
ventilation and traumatic injuries during labor (8). It must be
noted that, diminished lung compliance and copious
perivascular connective tissue in preterm infants increase the
incidence of pulmonary air leak (8). in Previous study, it
showed that a sequence of events is known responsible for
spontaneous air leak that begin with an aspiration of particles
i.e. meconium, followed by vigorous, high-pressured breaths
directly after birth increasing alveolar pressure and provoking
alveolar rupture (9).

In a study conducted by Hauri-Hohl et al. (10) nine
neonates including two premature and seven term infants
suffering from PM were evaluated who were all robust at birth,
hence, no resuscitation with bag mask ventilation or surfactant
was applied. Birthweight ranged from 2,150 g to 4,140 g (mean
3,340 g). Five children were delivered vaginally and four by
caesarean section. All neonates presented signs and symptoms
of respiratory distress. The diagnosis of PM was confirmed by
chest X-ray in the intensive care unit; however, three neonates
were also diagnosed with a Pneumopericardium (PP), one with

subcutaneous emphysema (SE) and five with a Pneumothorax

(PT). All children received oxygen therapy and specific therapy
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for their underlying disease. One neonate was admitted to the
intensive care unit due to convulsions and developed a PM on
day six of life. The attending physicians found the Valsalva
maneuver occurring during the convulsion responsible for the
PM. Overall, four newborns developed PM due to an
identifiable mechanical etiology including mechanical
ventilation with high inspiratory pressure, CPAP, pulmonary
infection and conwulsion, in contrast, five neonates were
diagnosed with spontaneous PM. Neonates stayed in the
intensive care unit for 3-13 days (mean 5.6 day ) until clinical
and radiographic improvement was established. It was finally
concluded that PM in neonates had a good prognosis and no
complications due to air trapping was found. The need for
further research to identify the etiology of spontaneous PM in
robust, term neonates was also emphasized (10).

This clinical report also highlights the fundamental role of
chest radiography as the only imaging modality required to
establish the diagnosis of pneumomediastinum. Basically, an
anteroposterior (AP) projection is adequate; however, a cross-
table lateral x-ray or a lateral decubitus may be obtained if
uncertainty remains or a pneumothorax is not yet excluded (11).

PM may have diverse presentations including the
continuous diaphragm sign (entrapment of air between the
pericardium and the diaphragm becomes evident beneath the
cardiac silhouette) and linear collections of air aligning the left
side of the heart and the descending aorta extending superiorly
beyond the mediastinum along the great vessels into the neck.
In infants, the “Spinnaker Sail sign” or “Angel Wing Sign”
resembles the headsail of a boat and is a rare, albeit
pathognomonic sign of pneumomediastinum; it is an upwards

and outwards deviation of one of the two thymic lobes due to
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the triangular-shaped collection of air in the mediastinum and
the resultant gas pressure (12-14).

A pneumothorax can be distinguished from a
pneumomediastinum by the side-lying positions since air
elevates in a PT and delineates the lung border outside of the
mediastinum; however, in a PM air remains confined to the
mediastinal cavity. In the AP view, a halo lucency may be seen
surrounding the heart which must be distinguished from a
pneumopericardium in which air completely encloses the heart,
outlines the inferior cardiac surface and remains confined to the
anatomic limits of the pericardium (14,15).

Considering the gradual, imperceptible course of PM, the
condition is asymptomatic in a majority of subjects; however,
in other patients the condition may be accompanied by
symptoms ~ of  respiratory  distress. An isolated
pneumomediastinum is usually self-limited with minimal
complications (15). A pneumomediastinum with respiratory
distress varies in severity according to the size of the PM and
presence of concomitant lung pathologies. Therefore, the
therapeutic management of a symptomatic PM depends on
clinical findings to a great extent and treatment is centered on
respiratory support until it spontaneously resolves.

Generally, conservative therapy with supplemental oxygen
at 100 percent FiO, and close follow-up with regular exams,
careful monitoring, and serial chest x-rays are recommended in
the NICU until spontaneous resolution of the PM, because the
pneumomediastinum has the potential to advance to
pneumothorax, subcutaneous, and interstitial emphysema
aggravating the clinical status (16,17). T. A. Lawal et al.
reported on a patient with complete resolution of his

pneumomediastinum over a two-week period of conservative

management (18) which was not compatible with Low et al.

274

who reported on a female neonate with continuous respiratory
distress that led to a left thoracotomy probably due to loculation
(19).

In hemodynamically stable patients without respiratory
distress or sepsis suffering from a stable pneumomediastinum
or subcutaneous emphysema along with a subtle tracheal
laceration (<lcm), conservative treatment is recommended
along with airway stabilization (un-cuffed tubes distal to
injury), non-oral feeding, prophylactic antibiotics and
prevention of complications (20,21).

Even though no evident etiology was found responsible for
the neonate presented in our study, since the
pneumomediastinum occurred 18 hours subsequent to
intubation, a tear in the tracheal mucosa may have possibly led
to the leakage of air. Our patient was also favorably managed

with the conservative approach.

Conclusion

Unfortunately, previous literature lacks adequate evidence
regarding the best therapeutic approach; therefore,
management of PM in the clinical setting is essentially practice-
based and experience-based rather than evidence-based. It may
be concluded that, spontaneous pneumomediastinum is a rare,
benign condition which is usually over-diagnosed and over-
treated. It is diagnosed primarily by chest X-ray. Conservative
therapy with respiratory support and careful observation in the
NICU are recommended until spontaneous resolution of the

condition.
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