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Abstract 

Objective: Pneumomediastinum (PM) can be observed after blunt and pene-
trating chest trauma. Most of the patients with PM due to trauma can be ma-
naged conservatively. This study aimed to evaluate the cases with PM on tho-
rax computed tomography (CT) after blunt chest trauma (BCT). Methods: 
Medical records of patients with PM due to BCT between January 2000 and 
December 2014 were reviewed retrospectively. Thorax CT was used to verify 
pneumomediastinum in all patients. Twenty-four patients which had different 
causes of PM (penetrating trauma, iatrogenic, spontaneous) were excluded 
from the study. Data of sixty-nine patients with the diagnosis of PM second-
ary to BCT and who were observed without any further procedure for the 
cause of PM, were evaluated retrospectively. Results: There were 59 male and 
10 female patients with the mean age of 47.60 ± 17.47 years (range, 16 to 80 
years). The most common cause of PM etiology was traffic accident with a 
rate of 38 (55.06%) patients, followed by fall from height in 25 (36.24%), 
compression in 3 (4.35%) and drubbing in 3 (4.35%) patients. There was a 
12.46 ± 6.42 days (range, 6 to 28 days) mean duration of chest tube drainage 
which was performed for accompanying pathologies like pneumothorax and 
hemothorax. No complication was determined for short and long term fol-
low-up of patients when all hospital records were analyzed in terms of com-
plication. Conclusions: PM after BCT may be a marker of esophageal and 
tracheobronchial injury and invasive procedures like bronchoscopy and en-
doscopy can be needed for differential diagnosis. We evaluated 69 patients in 
good general status and no need for intensive care management with PM in 
this study and observed them without any further procedure. As a result of 
these findings we concluded that for the PM patients after BCT with un-
eventful clinical course, conservative treatment without any further procedure 
is a safe and sufficient method. 
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1. Introduction 

Pneumomediastinum (PM) is described as the presence of air in the mediasti-
num and can occur as a result of especial four different mechanisms. The first 
way is the passage of the air to the mediastinum through the natural potential 
spaces after facial and neck trauma. The second way is the transdiaphragmatic 
air passage due to abdominal organ perforation. The third way is the perforation 
of trachea, larynx or esophagus and lastly alveolar rupture secondary to increase 
of intrathoracic pressure and development of PM which is also known as “Mar-
clin Effect” [1] [2]. 

In eighty percent of PM the etiologic factors are traumatic factors [3]. Blunt 
traumas compose 86% of traumatic factors whereas penetrating traumas or 
iatrogenic injuries during mechanical ventilation or endoscopic procedures 
compose 14% [4]. In this study, we aimed to evaluate the cases with blunt 
chest trauma followed up without any invasive diagnostic procedures like 
endoscopy or bronchoscopy after the improvement of PM on computed to-
mography. 

2. Material and Methods 

The patients who admitted to emergency room after blunt chest trauma and di-
agnosed as PM on computed tomography between January 2000 and December 
2014 were reviewed retrospectively. The patients with missing data, inadequate 
results, follow-up information and underwent urgent operation or followed up 
in intensive care unit because of multi-system injury were excluded from study. 
The study included 69 patients who were followed up in thoracic surgery de-
partment with good and stable clinical status. All patients gave written informed 
consent. There was no radiological evidence of intra-abdominal, tracheo-bron- 
chial or esophageal injury on tomographic imagination. Biochemical, radiologi-
cal (chest X-ray, tomography), arterial blood gas, cardiac enzyme examinations, 
electrocardiogram and echocardiography of all patients were investigated. The 
patients were consulted about their accompanying injuries with the related clin-
ics. If tube thoracostomy was performed due to pneumo and/or hemothorax, it 
was followed up until the end of air leak or hemorrhagic drainage under 100 cc 
per day. The feeding of patients was started gradually and controlled with the 
findings of physical, biochemical and radiological examinations. Nasal oxygen 
inhalation (2 - 4 l/min) was performed to all of the patients in order to accelerate 
the resorption of mediastinal emphysema. The patients were discharged after the 
complete resorption of PM which was proved radiologically and followed up by 
periodical outpatient controls.  
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3. Results 

The mean age of the patients (59 males, 10 females) was 47.60 ± 17.47 years 
(range, 16 to 80 years). The etiologic factors of blunt chest trauma were; traffic 
accident in 38 (55.07%), fall from height in 10 (14.49%), compression in 3 
(4.35%) and drub in 3 (4.35%) patients (Figure 1). In 64 (92.7%) patients 
pneumothorax was detected additional to the PM and 15 (21.73%) of the pneu-
mothorax were bilateral. The second common co-existing pathology was rib 
fracture. Rib fracture was observed in 59 (85.5%) patients. More than three rib 
fractures were detected in 48 (69.56%) and three or less fractures were detected 
in 11 (15.94%) patients. The other co-existing morbidities were subcutaneous 
emphysema in 57 (82.6%), hemothorax in 49 (71.0%), bone fractures except rib 
fractures in 47 (68.1%), intracranial hemorrhage in 5 (7.2%) and intraabdominal 
organ injury in 5 (7.2%) patients (Table 1). 

Forty-five tube thoracostomies were performed to 39 (56.53%) patients. Basal 
and apical tube thoracostomies were performed to one patient and bilateral tube 
thoracostomies were performed to 5 (7.24%) patients. Cutaneous and subcuta-
neous incisions were performed to 4 patients for subcutaneous emphysema. In 5 
patients no other approach had been required except thoracentesis. The mean of 
hospital stay of patients underwent tube thoracostomy was 12.46 ± 6.42 days 
(range 6 to 28 days) and the mean of hospital stay of whole patients was 9.12 ± 
7.02 days (range 3 to 39 days). The patients were followed up in outpatient clinic 
at one week and one month of externation. Any complications like expansion 
failure, recurrence of PM or mediastinitis were not observed.  
 
Table 1. Patients’ demographic data. 

Sex 
Male n = 59 (85.50%) 

Female n = 10 (14.49%) 

Age 47.60 ± 17.47/years 

Co-existing pathology 

Pneumothorax n = 64 (92.75%) 

Hemothorax n = 49 (71.01%) 

Rib fracture n = 59 (85.5%) 

Subcutaneous emphysema n = 57 (82.61%) 

Upper extremity fracture n = 17 (24.63%) 

Lower extremity fracture n = 2 (2.89%) 

Vertebral fracture n = 15 (21.73%) 

Kraniofasial fracture n = 7 (10.14%) 

Pelvic fracture n = 6 (8.70%) 

Intracranial hemoragia n = 5 (7.25%) 

Intraabdominal organ injury n = 5 (7.25%) 

Tube thoracostomy time 12.46 ± 6.42/days 

Hospital stay 9.12 ± 7.02/days 

n = patient number. 
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Figure 1. Patients’ etiology of trauma. 

4. Discussion 

Traumatic PM is a rare pathology that can be observed after neck, thorax or ab-
dominal trauma but it can be mortal due to relation with the injuries of tracheo-
bronchial tree, esophagus or vascular elements [5]. Because of this reason the 
diagnosis of these possible underlying morbidities is one of the most important 
anxieties in the treatment of PM [6]. In a study including 32 pediatric patients 
with PM after blunt trauma, patients with isolated PM and stable clinical find-
ings were followed up only with radiological examination without any invasive 
procedure and complication secondary to tracheobronchial injury was observed 
only in one patient [7]. It is reported that further invasive approaches were 
needless for the PM patients without the radiological and clinical findings of 
other system injuries, in the study grouping the PM was isolated and compli-
cated to investigate the time of invasive procedures [8]. In another study defin-
ing the PM that only had been detected on thorax CT and not been seen on chest 
X-ray without any clinical findings as “occult PM”, it was offered observation of 
these patients without any invasive procedures [9]. Kaneki and colleagues re-
ported that 30% of PM was misdiagnosed if the patients had been evaluated only 
by chest X-ray and mentioned the importance of thorax CT for the diagnosis of 
PM, in their study including 33 spontaneous PM patients [10]. Chouliaras and 
coworkers investigated the incidence of airway and digestive system injuries in 
blunt chest and neck trauma patients with PM and they observed 258 PM in 
9946 patients. They reported that only 21 of 258 PM patients required further 
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invasive procedures like bronchoscopy, esophagoscopy or esophagogram and le-
sion causing air leak was detected in only 4 patients. These lesions were tracheo-
bronchial injury in 3 patients seen on thorax CT and esophageal injury in 1 pa-
tient shown by esophagogram. Two patients with tracheobronchial injury un-
derwent surgical treatment and the other ones had been treated by medical 
treatment. The mortality was 10.9% in all of the patients [11].  

Similar studies were reported in the literature for spontaneous PM also. Ca-
ceres and colleagues [12] evaluated 28 patients with spontaneous PM in their 12 
years’ experience and they mentioned that they had not detected any tracheo- 
esophageal injury in these patients by performance of 16 esophagogram, 3 eso-
phagoscopy and 1 bronchoscopy. In the study by Macia and coworkers, 41 pa-
tients with spontaneous PM were diagnosed on chest X-ray and CT, contrast- 
enhanced swallow CT or bronchoscopy were performed in certain cases who had 
been suspected for esophageal or tracheobronchial injury. They did not report 
any additional radiological finding on thorax CT of 7 patients and contrast-en- 
hanced swallow CT of 8 patients. They mentioned that they had performed 
bronchoscopy to one patient and no pathology was observed. The mean hospital 
stay of the patients who were observed with rest, analgesia and oxygen inhala-
tion was reported as 5 days without any morbidity and mortality [13]. 

In our study, all of the PM patients were diagnosed with thorax CT and any 
tracheobronchial or esophageal injury was not detected on CT. We accept that 
the further endoscopic evaluation is needful (essential, obligatory) for the pa-
tients with the findings of tracheobronchial or esophageal injury on CT. Never-
theless we think that the observation without any further invasive procedures is 
enough for the PM patients without any additional finding on thorax CT. Limi-
tations for our study were the exclusion of the patients undergone urgent sur-
gery and follow-up in intensive care unit and also the lack of number of patients 
due to a single center based data. These results can be promoted by larger num-
ber of patients and multi-center based studies. 

As a result, by the developing technology and increasing precision of screen-
ing methods we support that bronchoscopy and endoscopy will be less necessary 
for the establishing coexisting injuries in PM patients. 
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