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A B S T R A C T

Neonatal symptomatic spontaneous pneumothorax particularly in term newborns with no underlying lung
diseases is a rare occurrence. Despite continued advances in neonatal medicine, studies of spontaneous
symptomatic pneumothorax in neonatal are limited, particularly in Indonesia. In this case report, we
present a spontaneous pneumothorax in a previously healthy newborn with no notable risk factors. The
newborn developed signs of respiratory distress with significant oxygen desaturation. The pneumothorax
was resolved fully with careful observation, CPAP as respiratory support, and without thoracentesis nor
chest tube drainage. Early recognition is crucial to prevent complications. Expectant management can be
safely considered in newborns with primary spontaneous pneumothorax particularly in resource-limited
healthcare settings.
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1. Introduction

Pneumothorax occurs when air is accumulated between the
visceral and parietal pleura. It may occur spontaneously
or secondarily from underlying lung disease or the
use of ventilator support. The underlying mechanism of
spontaneous pneumothorax, particularly in term newborns
is not fully understood. Newborns develop high negative
transpulmonary pressure during the first few breaths
to inflate the liquid-filled airway.1,2 Prolonged high
transpulmonary pressure may predispose the alveolar to
rupture, leading to pneumothorax.3

Symptomatic spontaneous pneumothorax occurs in
0.05-1% term newborns.4,5 Risk factors include male
newborns, meconium aspiration syndrome (MAS),
transient tachypnea of newborn (TTN) and respiratory
distress syndrome (RDS).4,6,7 Early recognition is crucial
to prevent hypoxemia, hypercarbia and cardiovascular
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compromise. However, data regarding spontaneous
neonatal pneumothorax is limited in Indonesia. In this
study, we reported a case of spontaneous pneumothorax
in a term newborn without history of resuscitation nor
underlying lung pathology.

2. The case

A 40 weeks’ gestational age male baby was born to a 28-
year-old primipara mother through caesarian section due to
failed induction of labor. The baby cried immediately after
birth, weighting 3150 grams with Apgar score of 9 and
10 at 1 and 5 minutes respectively. The initial assessment
was done by pediatrician and no resuscitation was required.
During pregnancy, the mother had regular antenatal check-
ups with no perinatal risk factors. Within 1 hour after
birth, the baby developed sudden respiratory distress with
grunting, nasal flaring and subcostal retractions. The heart
rate was 170 beats / minute, respiratory rate of 60 breaths
/ minute, saturation of 44% on room air with slight
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asymmetry chest movement during respiration. Oxygen
saturation increased to 86%-90% with administration of
oxygen via nasal prongs. The baby was immediately shifted
from nursery room to neonatal intensive care unit (NICU)
and continuous positive airway pressure (CPAP) with peep
of 7 cmH2O and FiO2 of 0.21 was administered.

Figure 1: Chest x-ray showing right side pneumothorax

Physical evaluation showed lethargic newborn with
subcostal retractions, asymmetry chest with right side
bulging during each respiration and decreased right sided
breathing on auscultation. The respiratory rate was 60
breaths / minute with saturation of 92%, heart rate of 140
beats / minute, capillary refill time 2 seconds with palpable
peripheral pulses. The other physical examinations were
within normal limit and the trachea was palpated on midline.
The chest x-ray showed pneumothorax on the right side
(Figure 1) while the initial laboratory work-up showed
hemoglobin 14.2 g/dL, hematocrit 43 %, total leukocyte
counts 41760/uL, thrombocyte count 285000/uL and blood
glucose of 178 mg/dL. The baby was placed under careful
observation and intravenous antibiotic was administered.

Clinical improvements were observed within 24 hours and
saturation was maintained between 94-98% and oxygen was
put off after 48 hours. No signs of circulatory compromise
occurred during observation. Repeated chest x-ray and
septic screening revealed normal results on day-3 and day-
6 respectively. The baby was discharged after 8 days of
hospitalization.

3. Discussion

Spontaneous pneumothorax is one of rare air leak
syndrome. Despite being relatively common in neonatal
age group compared to overall pediatric population,
studies reporting spontaneous pneumothorax in newborn
remain scarce. Previous studies reported 0.5%-2%
newborn had spontaneous pneumothorax and mostly
asymptomatic, however the incidence in Indonesia is
unknown.4,7–10 Ramadanti et al. reported the prevalence
of air leak syndrome including pneumothorax and
pneumomediastinum was 0.02% in NICU of tertiary
hospital in South Sumatra, Indonesia.11 In this case
report, we aim to describe a symptomatic spontaneous
pneumothorax in term newborn in a hospital in Jakarta,
Indonesia.

The development of neonatal pneumothorax could
occur spontaneously or in association with precipitating
factors. The collapsed fetal lung complicated by underlying
disease might require higher negative transpulmonary
pressure. Previous studies showed an increased incidence of
secondary spontaneous pneumothorax in infant with RDS,
MAS, TTN, and infant requiring resuscitation or respiratory
support. Interventional deliveries including vacuum delivery
and caesarian section were reported as risk factors.4,6,7

Incomplete clearance of fetal lung fluid and relatively lower
catecholamine level during caesarian were presumed to
contribute in the pathogenesis.1,12,13 Other reported risk
factors were infant with male gender, larger or smaller birth
weight, and preterm.6,7 Al Tawil et al. showed a group of
infants with symptomatic spontaneous pneumothorax had
significantly larger birth weight than control group (3,150
g ± 450 vs 2,750 ± 1,310) although both were in normal
range.4 The possible hypothesis was larger birth weight
more likely to be born with interventional deliveries, due
to high rate of vacuum deliveries in the study group. No
prenatal risk factors were noted in our case report, consistent
with other similar studies.8,14,15

The exact mechanism of spontaneous pneumothorax
in term newborn is not fully understood. During the
initial inspiratory effort of newborn to expand the
lung, the generated negative pressure can be as high
as 90cmH20. In comparison, two separated postmortem
studies demonstrated lung rupture of human newborn and
neonatal rabbit after subjected to a pressure of 70mmH20
and 45mmH20 respectively. At birth, some part of lung
was either collapsed or partially inflated.16 High inflating
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pressure during the initial breaths, may lead to an uneven
distribution, causing rupture of overdistended alveoli.1,3

Pneumothorax is a potentially life-threatening condition.
Studies reported 7% of spontaneous pneumothorax
progressed to tension pneumothorax.10 Smith et al. reported
the development of persistent pulmonary hypertension
among 15% term and late preterm with spontaneous
pneumothorax.17 The earliest onset of spontaneous
pneumothorax occurred immediately after birth, therefore
early recognition with careful monitoring is crucial.
Depending on the size and the risk factors, spontaneous
pneumothorax might present with no symptoms to severe
respiratory distress immediately after birth. Physical
examination findings include sudden onset of respiratory
distress, chest asymmetry, decreased breath sound on the
affected side, and shifted apex position.3,4,17 A clinician
should highly consider pneumothorax when there is
a sudden unexplained deterioration in oxygenation or
cardiovascular status in mechanically ventilated infants.
Supine chest x-ray provides definitive diagnosis of
pneumothorax with increased lucency on the affected
hemithorax. In case of uncertain radiographic signs, a
lateral decubitus x-ray with the affected side up could
further confirm the diagnosis. In large pneumothorax, a
flattening of diaphragm and shift of the mediastinum can be
visualized from chest x-ray.3,17,18 Tension pneumothorax is
suspected when there is collapse of the affected lung and
mediastinal shift to the opposite side.15,17,18

The management of spontaneous pneumothorax include
watchful waiting, needle thoracentesis or chest tube
drainage. To date, no global consensus for the management
of spontaneous pneumothorax in pediatric, particularly in
neonatal population. Most asymptomatic, clinically stable
patient with mild symptoms, or primary spontaneous
pneumothorax were treated with careful observation and
supportive management. While large pneumothorax and
tension pneumothorax indicated chest drainage. Needle
thoracentesis may be performed in clinically unstable
patient as a rescue treatment before chest tube drainage.3,19

Reported complications of chest tube drainage were
viscus perforation, bleeding, and catheter dislodgement.9,20

Clinical improvement of pneumothorax did not differ
between expectant and active management with median
time of 24-48 hours.5,6,14,18,19

Inhalation of 100% oxygen for nitrogen washout to
increase the air reabsorption hastened the duration from 48
hours to 8-12 hours.4 However, retinopathy of prematurity
in term infants and risk of epithelium damage and
impairment of mucociliary clearance were reported from
exposure of high oxygen concentration.21 Other strategies
that increase risk of further air leak were non synchronized,
pressure limited, long inspiratory time ventilation. In
preterm with RDS, use of CPAP increased the risk of air
leak compared to no respiratory support.22–26

This case report showed spontaneous pneumothorax term
newborn with signs of respiratory distress and oxygen
desaturation below 50%. Within 1 hour after NICU
admission, the target oxygen saturation was maintained
with the administration of CPAP. Clinical improvement was
observed after 24 hours and oxygen was put off after 48
hours. Repeated chest x-ray on day 4 revealed resolution of
pneumothorax, and the neonate was discharged from level-
3 NICU on day 5. Previous studies reported approximately
70% to 80% term neonates with pneumothorax resolved
without drainage. Arora et al. demonstrated non-invasive
management using 100% oxygen via oxygen hood followed
by gradual decreases of FiO2 (40-60%) successfully
resolved the pneumothorax with no harm reported.19 In
contrast, Lim et al. reported a high rate of chest tube
drainage (57%) compared to other studies.8 The difference
in study settings and the proportion of subjects with risk
factors might contribute to the high rate of chest tube
drainage.

Neonatal pneumothorax remains one of the major causes
of neonatal morbidity. In an 8-year regional Danish study,
59% of symptomatic infants required drainage with a
significant longer duration of hospitalization, respiratory
support, and higher mortality compared to infants without
drainage.10 Infants with both spontaneous pneumothorax
and RDS had increased risk of intraventricular hemorrhage,
chronic lung disease, and death.8,10 In a separate study,
persistent pulmonary hypertension was reported among
term infants with spontaneous pneumothorax.17 The
mortality rate of spontaneous pneumothorax ranged from
13%-65%, nevertheless, pneumothorax was not the direct
cause reported.7,10,17

In conclusion, spontaneous pneumothorax could occur in
term newborn without perinatal risk factors, underlying lung
diseases, history of resuscitation, or respiratory support.
Therefore, spontaneous pneumothorax should be suspected
in any neonates with sudden unexplained deterioration in
oxygenation, ventilation, or cardiovascular status. Early
recognition is essential, allowing timely diagnosis and
preventing undue management and neonatal morbidities.
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