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Pneumothorax is a condition that describes the 
presence of air between the visceral and parietal 
pleura sheets and the consequent collapse of the lungs 
(Figure 1). This term was first used in 1803 by Jean 
Marc Gaspard Itard. The term primary spontaneous 
pneumothorax (PSP) was first used in 1932 by 
Kjaergard.[1,2]

The collapse of the lungs can be partial or total 
and can present in different clinical stages, such 
as a tension pneumothorax causing a mediastinal 
shift. While there are different classifications, 
pneumothorax can be divided into two main groups 
based on etiology: spontaneous and acquired. The 
purpose of the classification is to manage the 

diagnosis and treatment processes by evaluating them 
along with the etiology. 

Pneumomediastinum (PM) is defined as the 
presence of free air between the mediastinal tissues 
due to various causes. It can spontaneously manifest 
and be minimally symptomatic but can also occur due 
to severe complications. Its origin includes numerous 
iatrogenic and traumatic factors (Figure 2).[3] When 
not occurring secondary to any pathology, it is called 
primary spontaneous PM. Pneumomediastinum is 
more frequently observed in the pediatric age group 
at a rate of about 3%.[4] Patients with asthma are 
more prone to have spontaneous PM. Although the 
underlying mechanism is not well preserved, tall 
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ÖZ
Pnömotoraks, visseral ve parietal plevra boşlukları arasında 
serbest havanın varlığını ve bunun sonucunda akciğerlerin 
çökmesini tanımlayan bir durumdur. Akciğerlerin çökmesi 
kısmi veya tam olabilir ve mediastinal shifte neden olabilen 
yüksek basınçlı pnömotoraks gibi farklı klinik aşamalarda 
ortaya çıkabilir. Pnömomediastinum mediastinal dokular 
arasında çeşitli nedenlerle serbest hava bulunmasıdır. 
Kendiliğinden ve minimal semptomatik görünebileceği 
gibi ciddi komplikasyonlara bağlı olarak da gelişebilir. 
Etiyolojisinde çok sayıda iatrojenik ve travmatik faktör yer 
almaktadır. Çocukluk çağında gelişen spontan pnömotoraks 
ve pnömomediastinumda erişkin hastalar ile benzerlik 
göstermekle birlikte yaş grubu, tedavinin etkinliği, uygulanan 
tedavinin rekürrensi azaltmadaki rolü ve altta yatan patoloji 
varsa etiyolojiye yönelik tedavilerin de eklendiği uygun tedavi 
stratejisinin belirlenmesi önem taşımaktadır.
Anah tar söz cük ler: Çocuk hasta, pnömomediastinum, pnömotoraks.

ABSTRACT
Pneumothorax is a condition that describes the presence of 
air between the visceral and parietal pleura sheets and the 
consequent collapse of the lungs. The collapse of the lungs 
can be partial or total and can present in different clinical 
stages, such as a high-pressure pneumothorax that can cause 
a mediastinal shift. Pneumomediastinum is the presence of 
free air between the mediastinal tissues due to various causes. 
It can manifest spontaneously and be minimally symptomatic 
but can also develop due to severe complications. Its etiology 
includes numerous iatrogenic and traumatic factors. Although 
spontaneous pneumothorax and pneumomediastinum that 
develop in childhood are similar to adult patients, it is important 
to determine the appropriate treatment strategy in addition to 
the age group, the effectiveness of the treatment, the role of 
the applied treatment in reducing recurrence, and the etiology-
oriented treatments if there is an underlying pathology.
Keywords: Children patients, pneumomediastinum, pneumothorax.
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and thin athletes are more prone to experience 
PM. Pneumomediastinum is usually spotted in 
young patients exposed to sudden pressure changes, 
particularly during intense physical activity between 
the ages of 20-40. It also occurs more easily during 
activities like weight lifting and diving. Clinically, PM 
typically arises as a result of different precipitating 
events that initiate the Valsalva maneuver. The 
incidence of PM rises in age groups with particular 
diseases. The rate of PM occurrence in emergency 
department visits is between 1/8,000 and 1/15,000, 
being more common in males. Another study reported 
a frequency between 1/7,000 and 1/32,000. Following 
blunt trauma, the incidence of PM is approximately 
10%. Pneumomediastinum can easily occur in 
mechanical ventilation due to barotrauma. In trauma 
patients, those undergoing intubation, and those 
having interventional procedures, the rate of PM is 
higher. Spontaneous PM, like secondary PM, is more 
common in males.[4-7]

Primary spontaneous pneumothorax is a condition 
where pneumothorax develops without an evident 
underlying cause. It has a bimodal distribution by 
age with two peaks, one in the neonatal stage and the 
other during late adolescence.[8] The incidence of PSP 
ranges between 4.7 and 28/100,000 per year in males 
and 1.2 and 6/100,000 per year in females, with a 

higher prevalence in young, tall, and thin males. The 
incidence of PSP in pediatric cases is low, and it has 
been reported to be around 3.4/100,000, with a male-
to-female ratio of four-to-one and a peak of incidence 
during adolescence. However, a higher recurrence rate 
has been reported in the pediatric cases compared to 
adults (50-60% vs. 30-50%). Air-containing lesions 
(blebs or bullae) are thought to play an important role 
in the etiopathogenesis of PSP.[9-12]

As etiological factors, formations called blebs or 
bullae, which are pleural air sacs, are held responsible. 
A bleb is a collection of air surrounded by visceral 
pleura that forms following the rupture of alveoli. Bullae 
are intrapulmonary/parenchymal air cysts formed by 
alveolar destruction, and they have thick fibrous 
walls. In computed tomography scans of patients with 
pneumothorax, bullae and blebs are often detected 
primarily in the upper lobe apical region, less so in the 
lower lobe's superior segment and other parenchymal 
areas. Being tall and slim predisposes the formation 
of apical subpleural bullae and blebs. Secondary 
spontaneous pneumothorax occurs due to pulmonary 
pathologies, such as chronic obstructive pulmonary 
disease or bullous emphysema, in elderly patients. 
Aside from pulmonary pathologies, many diseases, 
including connective tissue diseases, metastases, and 
thoracic endometriosis, are responsible for causing 
pneumothorax in children.[13,14] Neonatal pneumothorax 
occurs in approximately 1-2% of newborns within 
0-10 days.[5] It is mainly spotted in males. Most cases 
are attributed to the inhalation of meconium during 
difficult childbirth (Figure 3). Respiratory distress 
syndrome is also among the causes. In most cases, 
pneumothorax resolves spontaneously.[14]

Another type of pneumothorax is acquired 
pneumothorax. Thoracic traumas are divided 
into penetrating and blunt traumas. Posttraumatic 
pneumothorax can develop due to damage to the chest 
wall, lungs, tracheobronchial tree, and esophagus. 

Figure 1. Primary spontaneous pneumothorax. Figure 2. Traumatic pneumothorax and pneumomediastinum.
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The aim of pneumothorax treatment is to achieve 
complete reexpansion of the lung, remove air from 
the pleural space, eliminate symptoms, and prevent 
complications and recurrences.[15,16] Options include 
observation with oxygen therapy, simple needle 
aspiration, percutaneous drainage, tube thoracostomy, 
and surgery (thoracoscopy or thoracotomy).[17]

Observation is a treatment option but does not 
prevent recurrence. The preferred patient group is 
clinically stable individuals with small pneumothorax. 
During observation, patients should receive oxygen 
support to contribute to the reabsorption of air in the 
pleural space. Patients with a pneumothorax area less 
than 10-15% and without dyspnea can be treated with 
oxygen. Oxygen administration through a face mask 
can accelerate the rate of air absorption by three to 
four times. Oxygen also corrects existing hypoxia 
in patients. These patients should be hospitalized 
for two to four days until the pneumothorax area 
is completely absorbed.[17] Advantages of needle 
aspiration include being less invasive and having 
lower costs. Disadvantages are that kinking of 
the catheter is commonly encountered during the 
procedure.[18]

According to related literature, it has been 
presented that recurrence develops in approximately 
half of the patients after needle aspiration in 
children and that the need for tube thoracostomy 
occurs. Therefore, tube thoracostomy has been 
recommended for patients planned to undergo needle 
aspiration.[16,19] Bruschettini et al.[20] showed no 
differences in mortality between needle aspiration 
and intercostal tube drainage in the management of 
neonatal pneumothorax. Needle aspiration reduces 
the need for intercostal tube drainage placement.[20]

Tube thoracostomy is the chosen method for treating 
moderate and large pneumothoraxes. As catheters, 
a 14-F (French) thin catheter has been reported 
as sufficient in children. However, depending on 
the underlying condition, 20- to 28-F catheters are 
generally used in pleural drainage. The catheter can be 
attached to a tube thoracostomy and has a success rate 
of 90% for the first pneumothorax, 52% for the first 
recurrence, and 15% for the second recurrence.[21] It 
has been stated that there is no significant difference in 
terms of hospitalization between patients who received 
aspiration, tube thoracostomy, and surgical treatment 
in the management of first-episode pneumothorax in 
childhood.[16,22]

Surgical TreaTmenT
Most European pediatric surgeons prefer chest 

tube insertion in the management of the first episode 
of PSP and perform surgical treatment in the second 
episode in case of underlying bullae >2 cm and 
recurrent pneumothorax.[23] The aim of surgical 
treatment is to prevent recurrences by resecting 
bullae and blebs and performing pleurodesis. During 
surgery, even in patients with no bullae and bleb 
formation, apical wedge resection and pleurectomy 
are recommended. In PSP cases, surgery to prevent 
potential recurrences should be considered after the 
second pneumothorax attack. It is debatable to apply 
surgical treatment immediately at the first attack 
of spontaneous pneumothorax. Moreover, younger 
patients and children are the most susceptible to 
recurrence in PSP, thus surgery can be considered 
in the first instance of pneumothorax.[17,18,21] 
Surgical treatment indications for pneumothorax 
are as follows: prolonged air leakage (five to seven 
days or longer), recurrent pneumothorax, bilateral 
pneumothorax, first pneumothorax with history in 
the other lung, first attack in patients exposed to 
pressure changes professionally in adult patients 
(pilots, flight attendants, and divers).

During surgical treatment, video-assisted 
thoracoscopic surgery (VATS) is the golden standard 

Figure 3. Newborn pneumothorax.
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and should be the preferred operative method. Less 
invasive and more cosmetic axillar thoracotomy can 
also be considered. In patients detected with bilateral 
bullae, median sternotomy can be utilized to operate on 
both lungs; however, this is not the preferred method. 
Alternatively, one side can be operated on, and the 
other side can be electively managed later via VATS.[24]

There are proposals to use a single-port instead 
of the standard three-port VATS for the treatment of 
spontaneous pneumothorax to reduce postoperative 
pain and paresthesia.[25] With VATS, the entire lung 
parenchyma is generally examined. If the presence of a 
bleb or bulla is observed, wedge resection is performed 
with an endolinear stapler. Adding apical pleurectomy 
to the procedure is controversial. In our clinic, we 
perform apical parietal pleurectomy on patients who 
receive surgical treatment with VATS. In our study, the 
recurrence rate in adult patients was 4.4%.[26]

Thoracotomy should not be applied unless 
necessary for pneumothorax treatment. Axillary 
thoracotomy, muscle-sparing thoracotomy, and classic 
posterolateral thoracotomy are used in appropriate 
patient groups. It may be necessary to proceed 
with an emergency thoracotomy in a portion of 
cases treated with VATS. These include adhesions, 
bleeding, failure of lung collapse, and giant bullae.[27]

Compared to thoracotomy, the surgical trauma is 
less in VATS, postoperative pain is minimal, and lung 
functions are preserved. Hospital stay is shorter, and 
small skin incisions provide a cosmetic advantage. 
However, its superiority over axillary thoracotomy 
has not been demonstrated. In fact, the recurrence 
rate has been found to be twice that of axillary 
thoracotomy.[28]

Pleurodesis can be performed via pleurectomy, 
pleural abrasion, or using chemical agents. The purpose 
of pleurodesis is to adhere parietal and visceral pleural 
layers to prevent recurrences. In recent years, with 
the widespread use of VATS, this procedure has 
been increasingly performed with thoracoscopy.[29] 
Since the number of procedures performed in the 
pediatric group who receive direct surgical treatment 
decreases, a decrease in hospitalization can also be 
predicted. In their meta-analysis, Miscia et al.[16] 
spotted no difference between children who underwent 
surgery and those managed with other procedures in 
terms of risk. Therefore, they stated that in case of 
recurrence or persistent air leak (three to five days), 
an early surgery following conservative treatment 
may be recommended in children. Lieu et al.[30] in 
their review published in 2022, suggested that surgery 

may be required in children under 12 years old with 
pneumothorax in which complete expansion cannot 
be achieved within four days. Miscia et al.,[16] in 
their study comparing adult and pediatric patients 
with pneumothorax, reported that observational 
treatment could be a safe and an effective option in 
clinically stable children. Tube thoracostomy should 
be performed in pneumothoraxes that persist despite 
observation, and surgical treatment may be a treatment 
alternative in recurrent pneumothoraxes.[31]

The clinical presentation of children with PM is 
variable, with the most common being pain, painful 
swallowing, voice changes, subcutaneous emphysema 
crackling, mediastinal pressure resulting in shortness 
of breath, cyanosis, and heart failure. The diagnosis 
can be readily made with history and physical 
examination findings confirmed with radiological 
tests. The most common symptoms include pain and 
dyspnea. Additionally, there may be cyanosis, neck 
vein distension, neck pain, dysphagia, back pain, 
feeling of something stuck in the throat, dysphonia, 
fever, and hypotension. Since clinical findings can 
easily be confused, differential diagnoses should 
be considered against urgent clinical conditions 
such as cardiac tamponade, angina pectoris, aortic 
aneurysm, mediastinitis, and pulmonary embolism. 
Morbidity and mortality are dependent on associated 
diseases. Mortality is high with esophageal rupture 
accompanying PM following forceful vomiting. 
Predisposing factors that increase mortality include 
blunt or penetrating injuries, high-velocity injuries, 
asthma attacks, and tracheobronchial tears. Air 
embolism is a less frequent complication. Chest 
radiography can show associated diseases as well as 
PM. Radiolucent lines and strips that envelope normal 
anatomical structures, the heart, retrosternal area, 
and trachea are easily visible.[30,31]

Observation with oxygen is usually sufficient for 
treatment of children with SPM. In cases accompanied 
by pneumothorax, tube thoracostomy and, if necessary, 
cervical mediastinotomy or mediastinoscopy are 
performed.[14,17] Fitzwater et al.,[33] according to the 
study conducted with the data of 96 pediatric patients 
with a median age 14.1 (IQR: 8.7-16.4) years, reported 
that if the patients who applied to the emergency 
department with SPM were clinically stable within 
4 h of observation, it would be convenient to plan 
discharge under adult supervision. In the same study, 
it was reported that in case of uncontrolled asthma 
attacks and similar conditions and if the symptoms 
progress, hospitalization should be extended for 
further examination and treatment.
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In conclusion, although spontaneous 
pneumothorax and PM that develop in childhood 
are similar to adult patients, it is important to 
determine the appropriate treatment strategy 
according to the age group, the effectiveness of 
the treatment, the role of the applied treatment 
in reducing recurrence, and the etiology-oriented 
treatments if there is an underlying pathology. Tube 
thoracostomy and VATS are the standard treatment 
methods in adult patients. On the other hand, there 
are various treatment options in children. However, 
studies suggest, as with adult patients, that surgical 
management is the most effective method in reducing 
the risk of recurrence. Large series and prospective 
randomized controlled studies with a large number of 
patients are needed to create a specific algorithm on 
this subject.
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