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ABSTRACT 

Idiopathic pneumomediastinum is rare in children. Few cases of patients with pneumomediastinum show negative find-
ings on X-ray examination. Chest computed tomography (CT) was very useful for the diagnosis and evaluation of the 
extent of pneumomediastinum. We report here a case of idiopathic pneumomediastinum in a 15-year-old boy who ex-
hibited no significant chest X-ray finding. The patient was referred to our institute for the further evaluation of pre-
cordial pain and breathing difficulty. Precordial pain suddenly developed, when he was carrying a portable shrine on his 
shoulder (day of onset). He was admitted to another institute 3 days after onset because of worsening precordial pain. 
On admission, he presented with 98% saturation of hemoglobin in the peripheral blood under room air. Plain chest 
X-ray also revealed no abnormal findings. A half-dissolved gastrographin swallow showed no leakage of gastrographin 
from the pharynx and esophagus to the mediastinum, and no diverticulum within the esophagus. Plain chest CT re-
vealed extensive emphysema around the trachea from the neck to the portion inferior to the carina of trachea. The pa-
tient was diagnosed with idiopathic pneumomediastinum because the cause was unclear. We decided to admit him to 
our institute under fasting conditions and rest. His symptoms improved 3 days after onset. The lesion had disappeared 8 
days after onset on chest CT. When young people experience precordial pain which increases on inspiration, we must 
consider pneumomediastinum in a differential diagnosis, and it is important to perform chest CT. 
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1. Introduction 

Pneumomediastinum generally occurs in association with 
trauma, surgical stress, or basal lung disease, and idio-
pathic pneumomediastinum, which is not caused by un-
derlying disease and has no known cause, is rare in chil-
dren. In addition, most patients with pneumomediasti-
num, associated X-ray findings, such as a vertical lucent 
streak along the left side of the heart, are positive [1,2]. 
However, a few pneumomediastinum patients show ne- 
gative findings on X-ray examination. We report here a 
case of idiopathic pneumomediastinum in a 15-year-old 
boy showing no significant chest X-ray finding, whereby 
chest computed tomography (CT) was very useful for the 
diagnosis and evaluation of the extent of idiopathic pneu- 
momediastinum. We review the literature on this type of 
disorder and discuss the problems associated with the 
diagnosis of children with idiopathic pneumomediasti-
num, particularly concerning the usefulness of chest CT. 

2. Case Report 

A 15-year-old boy was referred to our institute for the 
further evaluation of precordial pain and breathing diffi-
culty. There was no history of chest pain or dyspnea. 
Precordial pain suddenly developed, when he was carry-
ing a portable shrine on his shoulder (day of onset). He 
was admitted to another institute 3 days after onset be-
cause of worsening precordial pain and suspected pneu-
momediastinum. He was referred to our institute the 
same day for further evaluation and treatment. On ad-
mission, his height was 176.3 cm and weight 69.6 kg 
(body mass index; 22.5). The patient’s vital signs were: 
body temperature 36.5 degrees, blood pressure 110/55 
mmHg, pulse rate 70/min, and respiratory rate 15/min. 
He presented with 98% saturation of hemoglobin in the 
peripheral blood under room air. On auscultation, ab-
normal sounds were not noted in his lungs and heart. 
Precordial pain increased on taking a deep breath. His 
blood chemistry values were within normal limits: white 
blood cell count 5600/mm3; C reactive protein <0.24 
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mg/dl). Electrocardiogram showed no abnormal findings. 
Plain chest X-ray also revealed no abnormal findings 
(Figure 1). A half-dissolved gastrographin swallow showed 
no leakage of gastrographin from the pharynx and eso- 
phagus to the mediastinum, and no diverticulum within  

 

 

Figure 1. Anterior-posterior and lateral chest X-ray films 
on admission show no emphysema in the mediastinum. 

the esophagus (Figure 2). Plain chest CT revealed exten-
sive emphysema around the trachea from the neck to the 
portion inferior to the carina of trachea (Figure 3). The 
patient was diagnosed with idiopathic pneumomediasti-
num because the cause was unclear. We decided to admit 
him to our institute under fasting conditions and rest. His 
symptoms improved 3 days after onset. Limited oral 
feeding was started 4 days after onset, and full oral feed-
ing began 5 days after onset. The lesion had disappeared 
8 days after onset on chest CT (Figure 4). He was dis-
charged asymptomatically 9 days after onset. He has had 
no recurrence of pneumomediastinum for 6 years. 

3. Discussion  

Pneumomediastinum generally occurs in association with  

 

Figure 2. Half-dissolved gastrographin swallow study shows 
no evidence of leakage of gastrographin from the pharynx 
and esophagus to the mediastinum, and no diverticulum 
within the esophagus are observed. 

Copyright © 2012 SciRes.                                                                                   SS 



K. MINO  ET  AL. 218 

 

 

Figure 3. Chest CT on admission shows emphysema (ar-
rows) from the superior mediastinum to the portion inferior 
to the carina. As the result, pneumomediastinum is shown 
on the CT although chest X-ray films on admission show no 
emphysema in the mediastinum. 

 

Figure 4. The lesion of pneumomediastinum disappeared 8 
days after onset on chest CT. 

trauma, surgical stress, or basal lung disease. Idiopathic 
pneumomediastinum for the first time in 1939, and has 

no clear cause or basal disease. However, so-called idio-
pathic pneumomediastinum generally includes pneumo- 
mediastinum with increased intrapleural pressure caused 
by exercise and cough. According to an actual trigger 
cause, it is described that 30% of the cases had no trigger, 
62% occurred during sports, and 8% with vocalization. 
In our case, it was suggested that intra-alveolar pressure 
increased while carrying the portable shrine on his shoul- 
der, possibly inducing alveolar wall burst. Therefore, it is 
thought that our case was similar to those occurring dur-
ing sports. Spontaneous pneumomediastinum (SPM) and 
idiopathic pneumomediastinum are often confused. Many 
reports on idiopathic pneumomediastinum include SPM 
and many reports on SPM include cases caused by bron-
chial asthma and upper respiratory infection. Joyaube et 
al described 49% cases of SPM caused by bronchospasm, 
21% were from respiratory infection, 8% followed for-
eign body inhalation, and the frequency of “real” idio-
pathic pneumomediastinum, such as in our case, com-
prised only 15% of SPM cases [1]. Therefore, real idio-
pathic pneumomediastinum is extremely rare.  

Abolnik et al. reported that it had a prevalence of one 
patient per 1800 - 42,000 emergency visits [3,4], while a 
report from a United States Armed Forces hospital, which 
many young men visit, stated that it occurred in one pa-
tient per 800 - 7115 visits [5,6]. 

On physical examination, atypical symptoms such as 
difficulty of breathing, coughing, neck pain, and subcu-
taneous emphysema are present in about 60% - 80% of 
cases. But, Hamman’s symptom, a famous and typical 
mediastinal friction murmur in accordance with cardiac 
beat, which can be heard from the left sternal border to 
the apex of the heart, is present in 20% - 40% of cases 
[2]. According to Tanaka et al., this murmur is heard 
when the emphysema reaches the chest wall on the ante-
rior aspect of the cardiac ventricle. Based on these find-
ings, physical findings are not enough to facilitate the 
diagnosis of pneumomediastinum. 

The standard modality for the diagnosis of pneumome- 
diastinum is plain chest frontal and lateral X-ray, and by 
this modality, 91% of 33 patients with pneumomediasti-
num, 98% of 53, and 100% of 58 could be diagnosed [1]. 
However, there are patients whose findings on plain chest 
X-ray are not significant, such as the present case. There- 
fore, chest CT is required when there is precordial pain 
which increases on inspiration. We doubted the present 
of SPM based on the clinical symptoms in the present 
case and performed chest CT, which revealed peritra-
cheal air density and led to a diagnosis. In this way, even 
if the chest X-ray findings are negative, CT is useful for 
the diagnosis of pneumomediastinum. For the evaluation 
of the extent of pneumomediastinum, there is a report 
that free air in the mediastinum is initially located in the 
upper lesion, and then invades the middle and lower le-
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sion with the progression of the disease, and the state of 
the disease can be classified on chest CT: Grade A = free 
air confined to the superior portion of the mediastinum 
only; grade B = free air extending from the superior por-
tion of the mediastinum to the middle portion of the me-
diastinum; grade C = free air extending from the superior 
to the inferior portion of the mediastinum. The superior 
portion of the mediastinum was defined as the portion 
superior to the carina, the middle portion of the medi-
astinum as that from the level of the carina to the orifice 
of the inferior pulmonary vein, and the inferior portion of 
the mediastinum as that inferior to the pulmonary vein. 
On the basis of this classification, the present case is 
grade B. We should be careful to recognize grade B cases, 
even if the chest X-ray findings are negative. On the 
findings of electrocardiography for pneumomediastinum, 
atypical changes are found in only about 25% of cases 
[7], and the diagnostic value of electrocardiography is 
not clear. 

Treatment is generally only bed rest, often with tran-
sient symptom exacerbation [3], and almost all patients 
are cured within two weeks. If infectious signs are not 
clear, antibiotics are not needed. We did not use antibi-
otics in our case too, and the patient could be discharged 
from the hospital on the 9th day after onset.  

Concerning the recurrence rate, a study reported a rate 
of 4.3% in SPM [2], but in many other reports, the re-
currence rate is extremely low. The present case is cur-
rently well without recurrence. 

4. Conclusion 

In conclusion, a few pneumomediastinum patients have 
been reported to show negative X-ray findings, and we 
could diagnose it by additionally performing chest CT. 

When young people complain of precordial pain which 
increases on inspiration, we must consider SPM in a dif-
ferential diagnosis. Chest CT is useful for the diagnosis 
and evaluation of the extent of pneumomediastinum, espe- 
cially in children with negative findings on plain chest 
X-ray. 
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