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Pneumomediastinum and Pneumopericardium in an
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Objective: Pneumomediastinum and pneumopericardium are
rare occurrences in young athletes, but they can result in
potentially life-threatening consequences.

Background: While involved in a rugby match, an 11-year-old
boy received a chest compression by 3 players during a tackle.
He continued to play, but 2 hours later, he developed sharp
retrosternal chest pain. A chest radiograph and an echocardio-
graph at the nearest emergency department showed pneumo-
pericardium and pneumomediastinum.

Differential Diagnosis: Sternal and rib contusions, rib
fractures, heartburn, acute asthma exacerbation, pneumomedi-
astinum, pneumopericardium, pneumothorax, traumatic tracheal
rupture, myocardial infarction, and costochondritis (Tietze
syndrome).

Treatment: Acetaminophen for pain control.
Uniqueness: To our knowledge, this is the only case in the

international literature of the simultaneous occurrence of
pneumomediastinum and pneumopericardium in a child as a
consequence of blunt chest trauma during a rugby match.

Conclusions: Pneumomediastinum and pneumopericardium
may be consequences of rugby blunt chest trauma. Symptoms
can appear 1 to 2 hours later, and the conditions may result in
serious complications. Immediate admission to the emergency
department is required.

Key Words: retrosternal chest pain, compression trauma,
youth athletes

P
neumomediastinum (PM) and pneumopericardium
(PP) are conditions in which air is present in the
mediastinal and pericardial spaces, respectively. The

mediastinum is the central compartment of the thoracic
cavity and contains the heart and great vessels, trachea,
esophagus, phrenic and cardiac nerves, thoracic duct,
thymus, and lymph nodes. It extends from the sternum in
the front to the vertebral column in back. The pericardium
is a double-walled sac that contains the heart and the roots
of the great vessels. The pathogenesis of PM and PP during
a thoracic compression is probably an increase in intra-
alveolar pressure; alveolar overdistention results in rupture
of alveolar walls, allowing air to travel through the
pulmonary interstitium along the perivascular sheaths to
the lung hilum and mediastinum and the pericardial
reflection.1–3 Pericardial connective tissue is discontinuous
at the lines of reflection of the parietal pericardium near the
ostia of the pulmonary veins, creating a site of potential
weakness where microscopic dissection of air into the
pericardial sac is possible.1,2,4–6

Pneumomediastinum can be spontaneous, occurring
without an evident primary cause, or secondary to
underlying and predisposing conditions, such as asthma,
bronchiolitis obliterans, tobacco smoke, illegal drug
ingestion, or blunt thoracic trauma. In the case of trauma,
PM is more serious due to the likely association with other
injuries and the higher risk of complications.7,8 In a series
of 986 children admitted to the trauma center of an
emergency department, PM accounted for 0.6% of thoracic
injuries.9

Pneumopericardium is typically secondary to recent heart
surgery or to blunt or penetrating trauma,10 but it can also

occur with infectious pericarditis from gas-producing
organisms or from a fistula formation between the
pericardium and an adjacent air-containing organ.11

In children, PM and PP are rarely reported simultaneous-
ly12–15 and even less often as complications of trauma
during sports.11,16 In the latter condition, PP is secondary to
PM when great forces applied to the chest provoke the
passage of air from the mediastinal space to the pericardial
space.17 We report a case of chest pain secondary to PM
and PP in a child as a result of blunt chest trauma during a
tackle in a rugby match.

CASE REPORT

During a rugby tournament, an 11-year-old boy was
involved in a tackle. Three opposing players (each
weighing approximately 35 kg) tackled him from behind,
causing him to fall to the ground while holding the ball and
to receive chest compressions from the tacklers, one on top
of the other. The tackle was interrupted a few seconds later
by the on-field referee. The child continued the match
without any clinical signs or symptoms. Two hours later,
during a short intermission between matches, he com-
plained of a sudden, sharp retrosternal chest pain. The child
was unable to resume the match and was taken to the
emergency department (ED). Upon admission, he com-
plained of a sharp retrosternal chest pain (7 of 10 on the
visual analog scale). He was assessed urgently at triage
evaluation. He reported no history of asthma or previous
thoracic injuries. On physical examination, the child
presented normal vital signs: hemoglobin oxygen saturation
was 99% on room air, heart rate was 74 beats/min,
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respirations were 24/min, and body temperature was
36.88C. Observational findings were unremarkable: no
visible hematoma of the chest wall and no visible redness
or swelling of the throat. No palpable tenderness or
subcutaneous emphysema was noted in the face, neck,
chest, or shoulders. No external signs of sternal and rib
contusions or fractures or chest pain at external compres-
sion from front to back and from the sides toward the
middle were present. Chest pain was aggravated by
coughing and deep inspiration. No unusual breath sounds
or wheezing were heard at chest auscultation. The pain

remained unchanged during the time in the ED and was
significantly reduced after the administration of acetamin-
ophen.

The differential diagnosis of sharp retrosternal chest pain
includes sternal and rib contusions, rib fractures, heartburn,
acute asthma exacerbation, PM, PP, pneumothorax, trau-
matic tracheal rupture, myocardial infarction, and costo-
chondritis (Tietze syndrome). The child underwent a chest
radiograph that showed free air lining the mediastinal and
pericardial structures (Figure 1). The presence of PM and
PP is an indication for immediate hospitalization. The child

Figure 1. Anteroposterior chest radiograph shows gas outlining the inner surface of the mediastinal pleura (white arrows) and a thin band
of gas between the heart and diaphragm (continuous diaphragm sign; black arrow).

278 Volume 48 � Number 2 � April 2013

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-19 via free access



underwent bronchoscopy to exclude tracheal and bronchial
traumatic lesions; to exclude cardiac involvement, an
electrocardiogram (normal), serum troponin I (, 0.014
lg/L; normal, , 0.045 lg/L), and creatine kinase (116 U/L;
normal ¼ 5 to 130 U/L) were obtained. White blood cell
count and C-reactive protein values were within normal
limits. Echocardiography demonstrated free air surrounding
the cardiac outline, consistent with PP.

The patient was treated empirically with antibiotics
(ceftazidime intravenously for 7 days) to prevent infection
and acetaminophen for pain control. Rest in a comfortable
position (sitting or semireclined) was recommended. The
chest pain resolved within 12 hours after admission to the
hospital. To monitor the evolution of PM and PP,
echocardiography was repeated 3 days later and showed
complete resolution of PP. The chest radiograph demon-
strated complete resolution of PM after 7 days. The child
was discharged from the hospital on day 8, with abstention
from physical activities recommended for at least 3
months. At the follow-up 5 months later, the child was
completely healthy and had resumed his previous training
schedule.

DISCUSSION

Regardless of the sport, PM is rare.18–20 The combination
of PM and PP is a very unusual consequence of injuries to
children that occurred during sports. To our knowledge,
only 2 cases have been reported in the international
literature: a 15-year-old boy after a direct blow to the left
side of his chest from another player’s shoulder during a
soccer game11 and a 12-year-old asthmatic boy performing
cycling and swimming in the same day.16 Our report is the
first case of PM and PP in a healthy boy from a rugby
tackle.

Tackling is considered the rugby phase most commonly
associated with injuries, secondary to the great forces
released when 1 player makes contact with an opponent21;
58% of all injuries in this sport occur during tackles.22

Despite this, only 2% of thoracic injuries requiring medical
treatment happen during participation in sports23; during
rugby matches, injuries to the trunk are rare (4% to 11% of
all professional rugby union injuries), and most of these
tend to be less severe than injuries to other body areas.21

The most common signs and symptoms of PM or PP are
sharp retrosternal chest pain (80% to 90% of cases),
dyspnea (50% of cases), and a positive Hamman sign at
chest auscultation (a crunching sound that is heard in time
with the cardiac cycle).16,19,24 The signs and symptoms may
be aggravated by coughing, deep inspiration, or swallowing
or when the patient is lying down, as a consequence of the
inappropriate presence of gas in the mediastinal and
pericardial spaces.25

A chest radiograph is the first diagnostic step to identify
thoracic injuries and confirm the diagnosis of PM and PP.26

An anterior-posterior radiograph would demonstrate a thin
gas line around the different mediastinal structures:
multiple thin and lucent streaks in PM and a broad band
(halo sign), often with visible thickening of the pericardi-
um, in PP. Furthermore, in PP, gas distribution usually
changes with the patient’s position, whereas in PM that
does not happen.10 High-resolution computed tomography

scanning can be helpful for diagnosis but is recommended
only when symptoms are persistent.26

It is necessary to consider the differential diagnosis to
evaluate the potential causes of sharp chest pain, including
sternal and rib contusions, rib fractures, heartburn, acute
asthma exacerbation, PM, PP, pneumothorax, traumatic
tracheal rupture, myocardial infarction, and costochondritis
(Tietze syndrome).26–28 Many of these conditions can be
ruled out with the history or physical examination of the
patient. It is important that athletic trainers be familiar with
these conditions, their possible causes, and severity and
with the need to send young athletes with sharp chest pain
that appears suddenly during a rugby match to the ED
quickly for adequate evaluation (Figure 2). A delay in
presentation to the ED is often reported in similar cases,
which may be due to the good general physical condition of
the athletes or their desire to complete the match.23,29 After
the trauma, chest pain can appear some time later and
worsen: The timing of onset depends on the effect of the
mechanical forces applied to the thorax and the amount of
air accumulating in the mediastinal and pericardial spaces
over time.30 Initially, no signs or symptoms may be evident,
but over time, as the air collection increases, important
structures such as organs, vessels, and nerves are
compressed and symptoms occur. Most cases are self-
limiting, and recovery usually occurs in 2 weeks, but life-
threatening events can result when PM or PP leads to
compression of the heart and the major vessels in the
mediastinum, similar to cardiac tamponade, as reported
occasionally in pediatric patients. Surgical intervention to
decompress a tension PM or PP is occasionally indicated in
these posttraumatic conditions.31

A handful of small case series in the literature have
suggested the benign course of this condition,23 but there
are still no clear guidelines regarding the diagnostic and
therapeutic interventions needed for patients with PM and
PP. Treatment includes analgesics, rest in a comfortable
position (usually sitting or semireclined) and oxygen
therapy if necessary25; despite reports that supplying
100% oxygen promotes the rapid absorption of mediastinal
emphysema (so-called nitrogen washout), the efficacy of
such intervention is not conclusive.7,23,32 Antibiotics are
administered to prevent the infectious complications that
affect up to 80% of patients,8 and their use is necessary in
case of fever, leukocytosis, and a high level of C-reactive
protein.30 It seems reasonable to allow these children to
return to full activity once the PM and PP have resolved,
signs and symptoms have disappeared, and echocardiogra-
phy and chest radiograph are normal.33

CONCLUSIONS

Pneumediastinum and PP are very rare consequences of
rugby trauma. To prevent such injuries, coaches and players
should emphasize proper techniques to avoid dangerous
tackles.22 The apparently simple resolution of most cases of
PM and PP should not mask the real risk of severe
complications, such as mediastinitis and pericardial effu-
sion with cardiac tamponade.

A child who complains of pain after chest trauma during
a match needs adequate evaluation, and coaches must be
alert to injuries presenting 1 to 2 hours later. In the case of
suspected PM, alone or in combination with PP, the child
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requires immediate admission to the nearest ED. A short
hospitalization can limit the risk of complications. Man-
agement should be tailored, depending on the history, age,
and clinical conditions of the young athlete.
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