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Spontaneous pneumomediastinum following vocal effort:
a case report™

Pneumomediastino espontdneo apds esforco vocal: relato de caso

Flavia Paiva Lobo Lopes’, Edson Marchiori?, Glaucia Zanetti®, Talita Fonseca Medeiros
da Silva*, Laura Brasil Herranz®, Maria Isabel de Brito Almeida*

The present article reports the case of a 14-year-old male patient who developed acute chest pain following
increased vocal effort during a soccer game. Chest radiography and computed tomography demonstrated
pneudomediastinum with small bilateral pneumothorax. Clinical, laboratory and radiological studies did not
demonstrate any predisposing factor, and the case was classified as spontaneous pneudomediastinum.
Keywords: Spontaneous pneumomediastinum; Mediastinal emphysema; Computed tomography; Vocal effort;
Chest.

Neste estudo é relatado o caso de um paciente do sexo masculino, 14 anos de idade, que apds fazer grande
esforco vocal, durante uma partida de futebol, desenvolveu quadro agudo de dor toracica. As radiografias
de térax e a tomografia computadorizada evidenciaram pneumomediastino, com pequeno pneumotérax bi-
lateral. Os exames clinico, laboratoriais e radiolégicos ndo demonstraram qualquer fator predisponente, fi-
cando o caso classificado como pneumomediastino espontéaneo.

Unitermos: Pneumomediastino esponténeo; Enfisema mediastinal; Tomografia computadorizada; Esforco vocal;
Toérax.
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INTRODUCTION

Pneumomediastinum is characterized
by the presence of air in the mediastinum
and may cause chest pain irradiating to-
wardsthe neck, dyspnea, subcutaneous em-
physemaand crepitus associated with heart
sounds on auscultation. Association with
pneumothorax is frequently observed™?,

By definition, in spontaneous pneumo-
mediastinum there is no evidence of trau-
matism, iatrogenesis or previous pneumo-
pathies. Considering the uncommon nature
of this condition, it eventually may not be
diagnosed, with harmful consequences for
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the patient since the disease may progress
with potentially fatal complications®>,

The present article reports the case of
spontaneous pneumomediastinum follow-
ing increased vocal effort during a soccer
gamein a 14-year-old, male teenager, em-
phasizing the radiological findings of the
disease.

CASE REPORT

A male, previously healthy 14-year-old
patient, with no history of traumatism,
drugs usage, asthma or other respiratory
disease, presented with retrosterna chest
pain following increased vocal effort dur-
ing a soccer game. The pain irradiated to-
wards the neck, improving in the knee-
chest position, and was associated with
hoarseness and dyspnea.

At clinical examination, the patient was
lucid, oriented, acyanotic, anicteric, with
axillary temperature at 36.8°C, arterid pres-
sure, 130 x 80 mmHg, heart rate 72 bpm,
respiratory rate 21 irpm, 94% O, saturation.

Cardiovascular system: regular cardiac
rhythm with normal heart sounds, normo-
phonetic heart sounds with no pathologi-
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cal jugular turgescence. Respiratory system
with no abnormality. Abdomen: flacid,
tympanic, peristaltic and nonpainful on
palpation. Crepitus on palpation at the an-
terior chest wall.

Electrocardiogram demonstrated sinus
rhythm and diffuse, nonspecific ateration
of the ventricular repolarization. Chest ra-
diography (Figure 1) demonstrated pneu-
momedi astinum associated with bilateral
soft tissue emphysema, larger at left, and
small bilateral pneumothorax. Such find-
ings were confirmed at chest computed
tomography (CT) (Figure 2). Imaging stud-
ies did not demonstrate parenchymal le-
sions. Esophageal serieswas performed to
evaluate a possible esophageal rupture,
demonstrating a normal aspect.

Once the hypothesis of pneumomedi-
astinum secondary to esophageal rupture
had been ruled out, the diagnosis of spon-
taneous mediastinum was reached by ex-
clusion. The patient was referred to thein-
tensive care unit for follow-up, with radi-
ography after 12 and 24 hours. Echocar-
diogram was inconclusive because of the
poor visualization of the cardiac structures
as a function of the presence of pneumo-
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Figure 1. Chest radiogra-
phy, posteroanterior view
(A) and lateral view (B)
demonstrating the pres-
ence of pneumomediasti-
num (arrows), pneumotho-
rax at left (arrow head) and
soft tissue emphysema.
The presence of air dis-
secting the anterior medi-
astinum is better demon-
strated by the lateral view
(arrows).

Figure 2. High resolution chest computed tomography at the level of the bronchial bifurcation (A) and upper cardiac region (B) demonstrating the presence
of free air dissecting mediastinal structures, bronchi and pulmonary vessels (arrow on A). Also, observe the presence of small bilateral pneumothorax with air
in the oblique fissure at right (arrow on B).

mediastinum and subcutaneous emphy-
sema.

Worsening of the picture was not ob-
served at clinical evaluation within thefol-
lowing 24 hours. Chest CT was performed
after 48 hours, demonstrating resorption of
more than 50% of the pneumomediasti-
num, with the patient being discharged 72
hours after admission.

DISCUSSION

Spontaneous pneumomediastinum or
mediastinal emphysema is a self-limited,
benign condition that affects young pa-
tients with ages ranging from 17 and 25
years. Theincidencerateisextremely low,
with the condition being observed in ap-
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proximately 1/30,000 hospital admissions.
Theclinica picture may rangefrom asymp-
tomatic to severe or even fatal in some
cases. Retrosternal pain predominates
among the described symptoms®?69,

Main causes of spontaneous pneumo-
mediastinum are the following: intense
physical exercises, labor, pulmonary
barotrauma, very deep diving, intense par-
oxysmal cough, emesis, asthma, narcotic
inhalation, bronchial asthma and thin bio-
type. Narcotics use has been reported by
some authors as the main cause of sponta-
neous pneumomediastinum©,

In the present case, the patient did not
present any of the previously mentioned
factors, except for the vocal effort. Oura et
al. "™ have reported two cases of spontane-

ous pneumomediastinum secondary to vo-
cal effort, where the patients presented with
chest and cervical discomfort, with radio-
logical confirmation and favorable clinical
progression after Five-day conservative
therapy, corroborating the data reported in
the present study.

Chest radiography still remains as the
gold standard in the diagnosis of spontane-
ous pneumomediastinum. The sensitivity
of the posteroanterior and lateral viewsin
spontaneous pneumomediastinum is al-
most 100%. It is know that the absence of
the lateral view may lead to misdiagnosis
inapproximately half of patients*3, Ra-
diological findings of spontaneous pneu-
momediastinum include linear images of
gas in the mediastinum, generally extend-

Radiol Bras. 2010 Mar/Abr;43(2):137-139



Spontaneous pneumomediastinum following vocal effort

ing towardsthe cervical region, air bubbles
or extensive air collections outlining me-
diastina blood vessels, gross caliber air-
ways, esophagus or heart. The presence of
interstitial emphysema is an aid in the di-
agnosisof pneumomediastinum. A relevant
sign of pneumomediastinum at radiogra-
phy is the presence of air dissecting both
inferiorly and laterally thethymus. Thethy-
mus outlining by air is a specific sign of
pneumomediastinum and may constitute
theprimary sign for diagnosisassurance'®.
Levin®™ has described the continuous dia-
phragm sign in pneumomediastinum. Usu-
ally, the central portion of the diaphragm
is not visible at the images because of its
contact with the heart, considering thesimi-
lar radiological density of such structures.
Gas interposition between the diaphragm
and the heart is observed in the continuous
diaphragm sign, allowing the visualization
of theentirediaphragm from onesideto the
other.

Incaseof clinical suspicionwith normal
or inconclusive chest radiography, CT may
be performed because it allows the ana-
tomical localization of theair on cross sec-
tional sections. Once specific causes of
pneumomediastinum are excluded, the pa-
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tient with spontaneous pneumomediasti-
num must remain under observation. Reso-
lution occurs in most of cases. In the
present case, esophagography was also
performed to rule out esophageal rupture,
considering that the pain onset was coin-
cidental with food ingestion.

Finally, despite the fact that spontane-
ousmediastinumisarare, self-limited con-
dition with abenign prognosis, it should be
considered in the differential diagnosis of
sudden chest pain. For such a purpose, the
mentioned radiol ogical parameters must be
present on chest radiographs. Additionally
both posteroanterior and lateral views are
essential in the differential diagnosis of
pneumomediastinum, pneumopericardium
and pneumothorax. In dubious cases, CT
congtitutes an extremely valuable diagnos-
tic tool.
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