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Decreased heart sound in a healthy newborn: Spontaneous
multiseptated cystic pneumomediastinum with
delayed respiratory distress
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= Abstract =

Spontaneous pneumomediastinum in the absence of predisposing risk factors has been rarely observed in full-term neo-
nates. A 3-day-old neonate, delivered vaginally at term without any perinatal complications or signs of respiratory difficulty,
was referred to the Seoul National University Children’s Hospital because of reduced heart sound detected during routine
neonatal examination. Chest computed tomography (CT) showed air collection in the anterior mediastinum. The baby
developed respiratory distress on the fourth day and required supplemental oxygen. On the seventh day, there was no
sign of respiratory difficulty, and x-ray examination showed no demonstrable pneumomediastinum. Hence, careful neonatal
physical examination is essential during the postnatal assessment of newborns, and spontaneous pneumomediastinum
should be considered when a healthy newborn presents with reduced heart sound. (Korean J Pediatr 2010;53:244-247)
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Introduction

Spontaneous pneumomediastinum is a rare cause of re-
spiratory distress during the neonatal period. Pneumome-
diastinum that occurs during this period is mostly associ-
ated with assisted ventilation, birth trauma, meconium aspi-
ration, or prematurity”. We report the occurrence of spon-
taneous pneumomediastinum in a healthy newborn in the
absence of any known predisposing factors; this condition
manifested as decreased heart sounds during routine neo-

natal examination.

Case report

A 3,530—gm male neonate was born by spontaneous va-

ginal delivery at 40 weeks gestation to a 30 years old gra-
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vida 1 para 1 woman at an obstetric clinic. The prenatal
course was unremarkable, and there was no maternal fever
or evidence of chorioamnionitis or oligohydramnios. The
duration of labor was 8 hours, and the membrane was rup-
tured just prior to delivery. There was no meconium—stained
amniotic fluid, and Apgar scores were 8 and 9 at 1 and 5
minutes, respectively. The baby did not require any postna-
tal resuscitation. After delivery, the baby was active, and
showed no sign of respiratory distress. The baby under-
went routine newborn care, was fed with breast milk, and
had passed meconium without any problem. At 3 days old,
a pediatrician at the obstetric clinic noted decreased heart
sounds upon chest auscultation during routine physical exa-
mination. The baby did not show any sign of respiratory
distress at that time but was referred to the pediatric car-
diologist’s outpatient clinic at Seoul National University
Children’s Hospital. The cardiologist decided to admit the
baby to the neonatal intensive care unit for further evalua-
tion and management.

The neonate was active at admission, and the physical
examination revealed the following: heart rate, 138 beats/
min; blood pressure, 75/54 mm Hg; respiratory rate, 50

breaths/min, body temperature, 37.7°C. Breath sounds were
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not decreased, and there was no chest retraction or nasal
flaring. Heart sounds were almost inaudible at any part of
the chest or back of his body. Physical examination was
otherwise unremarkable.

The findings of capillary blood gas measurement during
inhalation of room air were as follows: pH, 7.363, PaCOsy;
32.9 mmHg; and PaO,, 33 mmHg. Complete blood cell
counts and serum biochemistry profiles, including cardiac
enzyme assay findings, were within normal limits. Chest
x—rays obtained on admission revealed the presence of a
large quantity of air in the mediastinum, causing elevation
of the thymus with multiple bullous change in the anterior
mid—chest (Fig. 1). Echocardiography performed to evalu-
ate heart function revealed an almost invisible heart shadow
in the parasternal view due to the large, bullous air—filled
lesion in the anterior portion of the left ventricle. The sub-
costal and suprasternal views showed normal heart function
without any intracardiac anomaly. In order to investigate
the occurrence of genitourinary tract anomalies, which are
frequently reported to be associated with neonatal pneu-
momediastinum, abdominal ultrasonography was performed,
but this revealed no congenital malformation. Because the
baby did not show any signs of lethargy, feeding intole-
rance, or hemodynamic instability, he was not administered
intravenous antibiotics or subjected to fluid management.
There was no sign of respiratory difficulty, and the baby
did not receive any oxygen support.

On the second day of admission, the 4—day—old baby
showed mild tachypnea in the absence of subcostal retrac-

tion, nasal flaring, moaning sounds, and COz retention on

Spontaneous pneumomediastinum with delayed respiratory distress

capillary blood gas analysis. Follow—up chest x-—rays
showed no significant change as compared to 1 day earlier.
Because the respiratory difficulty persisted unexpectedly,
chest computed tomography (CT) was performed (Fig. 2).
The images revealed air collection at the anterior media-
stinum, splitting the lower portion of the thymus. Pulse
oxymeter readings demonstrated oxygen saturation to be
below 95%; therefore, oxygen was applied via nasal can-
nulae over the next 3 days. There was no evidence of sub-
cutaneous emphysema, pneumothorax, or cardiovascular
compromise. Chest x—rays obtained at 5 days of age

showed a decrease in the size of the pneumomediastinum.

The pulse oxymeter readings showed O saturation to be

Fig. 2. Chest computed tomography (CT) shows air collection
at the supposed anterior mediastinum, splitting the lower portion
of the thymus. Multiseptated cysts filled with air suggested pne-
umomediastinum.

Fig. 1. Chest anteroposterior and lateral view x-ray scan on admission demonstrate multiple
bullous changes in the anterior mid—chest and an enlarged thymus.
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above 99% without ventilation, and the baby showed no
sign of respiratory difficulty. Neither assisted ventilation
nor insertion of mediastinal drains was necessary. Brain
and abdominal sonograms showed no sign of hemorrhage
and no evidence of congenital malformation. At 7 days old,
there was no respiratory difficulty, and x—rays revealed
that the air leak into the mediastinum had decreased. At the
age of 9 days, the baby was discharged and follow—up x—
rays obtained at the outpatient clinic showed no demonst-

rable pneumomediastinum.

Discussion

Pneumomediastinum is a rare clinical condition charac-
terized by the collection of air or gas in the mediastinal
space’. The most common cause of neonatal pneumome-
diastinum is barotraumas, which usually occurs secondary
to positive pressure ventilation and is most frequently seen
in preterm infants". Mechanically ventilated patients who
require high peak inspiratory pressure are at risk of de-
veloping pneumomediastinum secondary to barotrauma®.
Pneumomediastinum that does occur as a consequence of
chest trauma, endotracheal or esophageal procedures, me-
chanical ventilation, or thoracic surgery is termed sponta-
neous pneumomediastinum. There are reports of newborns
developing spontaneous pneumomediastinum in the absence
of any known predisposing factors, similar to our case® .

It is postulated that pneumomediastinum may develop
spontaneously due to forceful inspiratory effort and non—
homogeneity of ventilation, resulting in alveolar over—
distention and rupture with eventual dissemination of air to
the hilar SpaceS). As air accumulates in the mediastinum,
few symptoms are observed until increased mediastinal
pressure causes cardiovascular or respiratory compromise
by decreasing venous return to the heart or by compres-
sing major bronchi®. Many of the clinical signs of pneumo-
mediastinum in neonates, such as tachypnea, lethargy, and
poor feeding, are non—specific and unreliable”. In some
cases, heart sounds may be decreased, as observed in our
patient. However, not many reports describe decreased
heart sounds as the sole symptom of neonatal pneumome-
diastinum®. The decreased heart sound observed in our
patient may have resulted due to a pneumomediastinum
that formed a multiseptated lesion within the anterior me-
diastinal space.

A diagnosis can usually be made using x—rays, CT, and

ultrasound. Approximately half of the cases of pneumome-
diastinum go undetected when only the anteroposterior view
is considered. One study suggested that x—ray alone de-
tected only 30% of the spontaneous pneumomediastinum
cases”. Another study suggested that chest CT was re-
quired for diagnosism). The x—ray findings in our patient
showed that the thymic lobes had a crescent—like configu-
ration, resembling a spinnaker sail as it is lifted by air, and
were separated from the mediastinal structures. For the
differential diagnosis of an underlying congenital mediastinal
cyst or air filling within a lymphangioma, chest CT can
provide superior diagnostic information as compared to

19 “The chest CT findings of pneumome-

simple x—rays
diastinum in neonates show a multiseptated lesion indicating
the involvement of the fascia of the mediastinal structures
“1V The chest CT finding in our

patient supports that neonatal pneumomediastinum tends to

that connect to the thymus

loculate and has a lobulated internal septum owing to the
fact that the involved fascia of neonates is firm and strong
and prevents further dissection of the mediastinal tissue,
thereby preventing development of subcutaneous emphy-
sema® 19

There are reports of a frequent association between
pneumomediastinum and renal malformation in newborn
infants; therefore, congenital malformation should also be
considered in babies with spontaneous pneumothorax or

: : 13, 14
pneumome diastinum )

. Abdominal ultrasonography of our
patient revealed no congenital malformation of kidneys or
any other intra—abdominal organs.

Pneumomediastinum is usually asymptomatic and resol-
ves spontaneously. Therefore, invasive approaches to drain
the trapped mediastinal air should not be performed unless
established cardiovascular compromise or bronchial com-
pression is noted clinically®. Some reports have stated that
surgery was required because of progressive respiratory
distress and failed supportive care'”; however, because of
their anatomical disadvantages, attempts to drain air from
mediastinal structures are often unsuccessful, despite
needle or tube drainage being performed in most cases.
Our study has also demonstrated that this type of invasive
procedure is not always necessary and that close monito-
ring and adequate oxygen support are needed for the ma-
nagement of pneumomediastinum in neonates. As with our
patient, it is important to detect abnormal physical findings
at the initial stages because respiratory difficulty may de-

velop later in the course of neonatal pneumomediastinum.
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We have described a case of spontaneous pneumome-
diastinum in a full-term neonate detected by decreased
heart sound during auscultation. Careful physical examina-
tion is essential in postnatal assessment of newborns, and
spontaneous pneumomediastinum should be suspected when

a healthy newborn presents with decreased heart sounds.
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