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Abstract

Asthma is the most common chronic respiratory disease worldwide and its prevalence is increasing. Acute asthma complications are
often the reason for admission to emergency healthcare service. In our article we present a case of a rare asthma complication - spon-
taneous pneumomediastinum with a short review of its incidence, etiology, diagnosis and management. Spontaneous pneumothorax
is important to differentiate with secondary pneumomediastinum as well as other conditions as cardiac diseases (acute coronary syn-
drome, pericarditis, cardiac tamponade, pneumopericardium), lung diseases (pneumothorax, pulmonary embolism, tracheobronchial
tree rupture), musculoskeletal disorders, and diseases of the esophagus (rupture and perforation of the esophagus). A chest X-ray is
often reliable for diagnosis of spontaneous pneumomediastinum and when inconclusive, can be followed by CT. The management is

usually conservative with oxygen and analgesia. Surgery is required only in cases of tracheobronchial compression.
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INTRODUCTION

Asthma is the most common chronic respiratory disease
worldwide and its prevalence is increasing.! It is also as-
sociated with multiple comorbidities and can cause acute
complications.? Acute asthma complications are often the
reason for admission to emergency healthcare service. Nev-
ertheless, there are also rare complications of asthma such
as spontaneous pneumomediastinum, which is often diffi-
cult to diagnose.

The pneumomediastinum (also known as mediastinal
emphysema) is an abnormal presence of air or other gas)
in the mediastinum. It was originally described by Rene
Laennec in 1819.>* The term spontaneous was introduced

by Hamman later in 1939.> The condition can result from
an injury that leads to air leakage into the mediastinum
from the lungs. The term spontaneous indicates that it is
encountered in patients with underlying lung diseases or
without any medically relevant conditions as compared to
that secondary pneumothorax that results from trauma.
The incidence of this condition is 1:320 patients in thoracic
surgical departments.® It is rarely seen in emergency de-
partment settings (1:29,670-1:44,511 emergency hospital
admissions).”8

In our article, we present a case of spontaneous pneumo-
mediastinum in an asthma patient with a brief review of its
incidence, etiology, diagnosis and management.
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CASE REPORT

A 20-year-old male patient presented to the emergency de-
partment with chest pain, productive cough, hoarseness and
neck edema. The symptoms started during an asthma attack
accompanied with dyspnea and cough. Due to the increase
in symptoms, the relatives called an ambulance and he was
admitted to the hospital. The patient was diagnosed with
asthma at the age of 7 and at the point of admission he was
receiving fluticasone propionate 500 mcg/salmeterol 50 mcg

Figure 1. Chest X-ray of the patient. Red arrow - subcutaneous
emphysema, white arrows — pneumomediastinum.

A Case of Spontaneous Pneumomediastinum

2 times per day and salbutamol in case of asthma attacks (1
asthma attack per day), which defines his asthma as uncon-
trolled. During physical examination, the patient had pale
skin, hoarseness, dyspnea, subcutaneous emphysema in the
region of upper chest and neck. On auscultation the respira-
tion was normal. The patient was admitted with a pulse of 76
beats per minute and arterial pressure 120/60 mm Hg. The
other organ examination was unremarkable. The laboratory
analysis revealed a minor leukocytosis (10x10° per liter). The
chest X-ray revealed the presence of air in the mediastinum
and subcutaneously (Figs 1, 2).

A control HRCT was performed with 1.5 mm thickness.
The air was distributed subcutaneously and intermuscularly
in the soft tissues of the neck, extending along the esophagus
and was found in all parts of the mediastinum (Fig. 3). A
small amount of air was found subcutaneously and intermus-
cularly in the chest, mainly in the left axillary region. Fur-
thermore, air was found in the lumen of the spinal canal all
the way from the cervical to the lower thoracic region. The
lungs had no focal or infiltrative changes. The trachea and
bronchi (including subsegmental branches) were clear with a
small enlargement of the thickness of the bronchial wall. The
heart was not enlarged, pericardial sheets were not changed,
and fluid in pericardial space was not detected. Free fluid in
the pleural cavities was not present.

The patient was managed conservatively with oxygen and
analgesia (non-steroidal anti-inflammatory drugs, ketorolac
in the current case). After 7 days of observation he was dis-
charged without any complains and with significant health
status improvement.

DISCUSSIONS

Pneumomediastinum is a rare condition, which requires
differential diagnosis with several other diseases.®® The

Figure 2. Enlarged region of the mediastinum on the chest X-ray. White arrows — pneumomediastinum.
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Figure 3. HRCT of the patient. Arrows show area of pneumomediastinum.

condition is more predominant in males (57%-87%).”° The
medical history predisposing to the development of spon-
taneous pneumomediastinum includes smoking in 29%-
34.1% cases, asthma in 14%-21.9%, idiopathic pulmonary
fibrosis in 7%, and chronic obstructive pulmonary disease
in 4%.° Nevertheless, the condition can be associated with
a variety of other diseases including the use of drugs, per-
foration of the esophagus and even perforation of sigmoid
diverticulus.”!? Clinical symptoms include chest pain 54%-
59.5%, dyspnea 25.5%-39%, cough 32%-32.5%, subcutane-
ous emphysema 32%-42.9%, odynophagia 4%, neck swell-
ing 14%, pneumothorax 7%.*!! Hamman's sign (crunching
sign over the precordial area synchronous with heartbeats)
is present in approximately 20% of patients.!? In children,
cough (81%), dyspnea (75%), and chest pain (56%) are the
predominant symptoms and expiratory wheezing (63%)
and neck crepitus (50%) are the most common physical
findings."® In more than a half of the cases there is no pre-
cipitating factors (51.2% of cases). Other common precip-
itating factors may include physical exercise in 12.2% of
cases, vomiting in 9.8%, cough in 7.3%, and infection of the
upper airways in 7.3% of cases.’

The chest X-ray can reveal pneumomediastinum in
69%-100% of cases and subcutaneous air in 35%-65.8%.
The HRCT scan of the chest reveals mediastinal air in prac-
tically 100% of cases and subcutaneous air in 40%-100%
of the patients. Macklin effect is a pathophysiologic pro-
cess that is a radiological marker of pneumomediastinum,
which consists of alveolar ruptures, air dissection along
bronchovascular sheaths, and formation of blunt pulmo-
nary interstitial emphysema.”14

Additional diagnostic methods may include contrast
esophagram, esophagoscopy, and bronchoscopy but usual-
ly these are not diagnostically accurate. Nevertheless, they
may be crucial to exclude other conditions (perforation of
the esophagus and/or of the tracheobronchial tree).”1

As compared to spontaneous pneumomediastinum, sec-
ondary pneumomediastinum develops as a result of blunt
thoracic trauma (39%), barotrauma (33%), P. carinii pneu-
monia (6%), pneumothorax with pulmonary cavitary le-
sions (6%), esophageal perforation (4%) etc.’

It is important to distinguish these two entities since
they are different in their clinical outcomes. Cacers et al.
compared spontaneous pneumomediastinum patients with
secondary pneumomediastinum. Patients with secondary
pneumomediastinum were typically older, less likely to be
diagnosed using chest X-ray, more likely to have an associ-
ated pneumothorax, more likely to have a chest tube placed,
to have an associated pleural effusion and have subcutane-
ous emphysema. As a result, they have a longer hospital stay
(19 versus 3 days, p < 0.001), and are more likely to have a
lethal outcome (39% versus 0%, p < 0.001).°

The differential diagnosis of spontaneous pneumomedi-
astinum must include several other conditions, in particu-
lar, cardiac diseases (acute coronary syndrome, pericarditis,
cardiac tamponade, pneumopericardium), lung diseases
(pneumothorax, pulmonary embolism, tracheobronchial
tree rupture asthma exacerbations, COPD and intersti-
tial lung disease), musculoskeletal disorders, the Valsalva
maneuver (e.g. child birth), strenuous exercise, shouting,
barotrauma (diving, intubation), cocaine inhalation, and
diseases of the esophagus (rupture and perforation of the
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Figure 4. Diagnostic strategy in case of spontaneous pneumomediastinum.

esophagus, Boerhaave syndrome) (Fig. 4).!4

In general, spontaneous pneumomediastinum is a be-
nign condition with a mean duration length of hospitaliza-
tion of 5 days.” The treatment is conservative and requires
analgesia (85.4% of cases), rest (68.3% of cases), and initial
oxygen therapy (29.3% of cases). In individual cases, addi-
tional treatments may include bronchodilator and antibiot-
ic therapy. Follow-up treatment can be determined individ-
ually, based on the clinical picture and chest X-ray.”

Nevertheless, thoracic surgeons should also be involved
in the diagnosis and treatment of this condition, particu-

larly to exclude emergency and in case of complications.
Although it is often benign, there is still the possibility of
mediastinal shift and important tracheal compression that
would require emergency interventions.!!> In case of com-
pression, there are several procedures for decompression as
cutaneous and subcutaneous incisions, needle aspiration,
mediastinal catheter application and cervical mediastinoto-
my. Although cervical mediastinotomy is the most invasive
of these, it is also the most effective and reliable method of
treatment in case of compression.'6
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CONCLUSION

Spontaneous pneumomediastinum is a rare complication
that should be taken into account when managing patients
with respiratory distress. It is usually seen in patients with
underlying respiratory illnesses. The prognosis is favour-
able and the treatment is symptomatic. Nevertheless, in
rare cases patient may require surgical intervention, par-
ticularly in case of compression of the trachea or bronchi.

ETHICS

Written informed consent was obtained from the patient
for publication of the present study.
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AcTma aBnsAeTca Hambonee pacnpoCTPaHEHHbIM XPOHUYECKMM pecnupaTopHbIM
3aboneBaHnemM BO BCEM MUpE 1 €ro YacToTa yBennumnsaetca. OCTpble 0CNOXHeHUA
acTMbl ABNAOTCA YaCTON NPUYMHON NOCTYMNNEHUA B OTAENEHNE HEOTIOKHOM No-
mowu. B HacToAwel cTaTbe Mbl NpeAcTaBnAemM peaKuin cylyyall OCNIOXKHEHMWA acT-
MO-CMOHTaHHOrO MHEBMOMEMACTUHYMa C KpaTKM 0630pOM ero 4actoThbl, 3TUO-
noruu, AMarHoCTNKN 1 nedeHns. CNOHTaHHbIN MHEBMOTOPAKC CliefyeT OTnnyaThb
OT BTOPMYHOrO NceBAoMeAnacTUHYMa, a TakKe OT ApYyrux 3aboneBaHun cepgua
(oCTpbI KOPOHAPHbIM CUHAPOM, NepPUKapAWT, TaMMOHaAa cepaua, NHeBMonepu-
Kapa), 3aboneBaHnin nérkmx (MHEBMOTOPAKC, TPOMO03MO0IA NErOYHOM apTepum,
pa3pblB TPaxeobPOHXMaNbHOro AepeBa), HapyLIEHWN CKeleTHbIX MbiluL, 1 3abone-
BaHMI nuwesopa (pa3pbis 1 nepdopauma nuwesoga). PeHtreHorpadua rpygHon
KNeTK/ BNAeTCA JOCTaTOYHO HafléKHbIM CpeJCTBOM ANA ANAarHOCTUKMN CMOHTaHHO-
ro nceBgoMeAnacTMHYMa, a B CJlyyae eciiv He NO3BONAET clleNaTh 3aK/ioyeHme, 3a
Hel MoXeT crnefjoBaTb KoMnbloTepHaa Tomorpadua. O6bIYHO NPUMEHAETCA KOH-
cepBaTMBHasA Tepanus - ¢ Kucnoponom n obesbonnsaHnem. Onepauma Tpebyerca
TONbKO B ClyYanx TPaxeobpOHXMaNbHOro CxKaTus.
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