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Abstract: Introduction: Pneumothorax is defined
as the presence of air in the pleural cavity, ie, the space
between the chest wall and the lung itself. Pneumotho-
rax is classified ethiologically into spontaneous pneu-
mothorax and traumatic pneumothorax. Spontaneous
pneumothorax is further classified into primary and se-
condary. Traumatic pneumothorax may result from eit-
her blunt trauma or penetrating injury to the chest wall.
It can also be caused by iatrogenic injuries. Spontaneo-
us pneumothorax is a significant health problem beca-
use of the high recurrence rate (this is so called recur-
rent pneumothorax).

The aim of the study: the review of modern diag-
nosis and surgical management of pneumothorax.

Methodology: This is a review article. We used Me-
dline and Pubmed databasis for retrieving the literature.

Conclusion: Pneumothorax, either spontaneous
or traumatic, demands urgent intervention in order to
normalize lung function and save life of the patient.

Keywords: pneumothorax, chest drainage, thora-
cotomy.

INTRODUCTION

Pneumothorax is defined as the presence of air in
the pleural cavity, ie, the space between the chest wall
and the lung itself. Itard first recognized pneumothorax
in 1803, and Laennec himself described the full clini-
cal picture of the condition. In the second part of XIX
century it was believed that tuberculosis was the the
main cause of pneumothorax since it was present
mostly in patients with tuberculosis. On the other hand,
Forlanini (Europe, in 1882) and John B. Murphy (the
USA, in 1898) pointed out the useful results of pneu-
mothorax in tuberculosis treatment (collapse therapy)
(1, 2).

Althoug pathophysiological processes of pneu-
mothorax are not fully known, it is is known that pleu-
ral pressure is negative with values –2 to –40 cm H2O.

If a communication developes between the pleural spa-
ce and an alveolus, air will flow into the pleural space
until a pressure gradient no longer exists or until the
communication is sealed. Without the negative intra-
pleural pressure holding the lungs against the chest
wall, their elastic recoil properties cause them to col-
lapse. The main physiologic consequences od pneu-
mothorax are a decrease in the vital capacity and a dec-
rease in the partial pressure of arterial oxygen (PaO2).
In the otherwise healthy individual, the discease and
the vital capacity is well tolerated. If the patient’s lung
function is compromised before the pneumothorax, ho-
wever, the decrease in the vital capacity may lead to re-
spiratoty insufficiency with alveolar hypoventilation
and respiratory acidosis. In a tension pneumothorax,
the intrapleural air pressure exceeds atmospheric pres-
sure. The mechanism by which a tension pneumotho-
rax develops is probably related to some type of a
one-way valve process in which the valve is open dur-
ing inspiration and closed during expiration. If extra
thoracic air pressure remains relatively higher than the
pressure in the pneumothorax over a period of time,
then the air in pleural space and the ambient atmosphe-
re will begin to approach equilibrium. This can cause
mediastinal shift, compression of the superior vena ca-
va, compression of the contralateral lung. The reduced
preload (volume returning to the heart) causes a redu-
ced stroke volume and therefore reduced cardiac out-
put. This may result in hemodynamic collapse and ob-
structive shock (3).

CLASSIFICATION

OF PNEUMOTHORAX

According to aetiology pneumothorax is classi-
fied into spontaneous and traumatic (Table 1). Sponta-
neous pneumothorax is further classified into primary
and secondary. Traumatic pneumothorax may result
from either blunt trauma or penetrating injury to the
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chest wall. It can also be caused by iatrogenic injuries
(3). This condition occurs in 7.4 to 18 per 100 000 men
each year and 1.2 to 6 per 100 000 women each year.
The incidence of secondary spontaneous pneumotho-
rax is 6.3 per 100 000 men each year and 2 per 100 000
women each year (4). Some British studies that have
been done recently show the incidence of primary
spontaneous pneumothorax of 24 per 100 000 in men
and 9.8 100 000 in women (5).

PRIMARY SPONTANEOUS

PNEUMOTHORAX

Primary spontaneous pneumothorax (PSP) com-
monly occurs in tall, thin, adolescent men (male-fema-

le ratio 6:1). Smoking is associated with a risk of devel-
oping pneumothorax in healthy smoking men (5). Be-
cause the gradient in pleural pressure is greater from
the lung base to the lung apex in taller individuals, the
alveoli at the lung apex are subjected to a greater mean
distending pressure in taller individuals. Over a long
period, this higher distending pressure could lead to the
formation of subpleural blebs (6). The ocurrence of
PSP seems to be related to the level of cigarette smok-
ing. The relative risk of a pneumothorax is 100 times
higher in heavy smokers (more than 20 cigarettes/day)
than in nonsmokers (7).

Some studies suggest that there is a familial ten-
dency for the development of primary spontaneous
pneumothorax. In some cases of PSP the mode of inhe-
ritance for the tendency for primary spontaneous pneu-
mothorax is either autosomal dominant with incomple-
te penetrance or X-linked recessive (8). Primary spon-
taneous pneumothoraces are believed to be the result
of rupture of sub-pleural blebs (9). Sub-pleural blebs
and bullae are found in up to 90% of cases at thoraco-
scopy or thoracotomy and in up to 80% on computeri-
sed tomography (CT) scanning of the thorax (10, 11).
The pathogenesis of the blebs remains unclear. There
are suggestions that they may be congenital or inflam-
matory in origin or the result of disturbance of collate-
ral ventilation (12). According to some studies, preci-
pitating factors may be atmospheric pressure changes,
physical activity, and exposure to loud music (13). Sa-
dikot et al, study showed a recurrence rate of 39% dur-
ing the first year (14). It also indicated that there was
54% risk of recurrence of pneumothorax in 4 years.
According to their studies, factors that have been pro-
posed to predispose patients to primary spontaneous
pneumothorax (PSP) include smoking and patient’s
height. The peak age for the occurence of primary
spontaneous pneumothorax is the aerly 20’ and it ra-
rely occurs after age 40. Primary spontaneous pneu-
mothorax usually develops while the patient is at rest.
Main symptoms are chest pain and dyspnea. This pain
may be mild or severe, sharp and steady ache in charac-
ter, and usually resolves within 24 h even though pneu-
mothorax still exists (15). It is interesting that many pa-
tients with a primary pneumothorax do not seek medi-

Table 1. Classification of pneumothorax

Spontaneous

Primary (a rupture of a subpleural bleb)

Secondary

Chronic obstructive pulmonary disease (COPD)

Cystic fibrosis

Bronchial asthma

Connective tissue diseases (Marfan Syndrome)

Interstitial lung diseases (Eosinophilic granuloma)

Pneumocystis carinii pneumonia (in AIDS patients)

Pneumonia with lung abscess

Pulmonary hydatid disease

Lung cancer (metastatic sarcoma)

Esophageal perforation

Catamenial pneumothorax

Neonatal pneumothorax

Traumatic

Iatrogenic

Central venous catheter insertion

Pacemaker implantation

Transthoracic needle biopsy

Transbronchial needle aspiration

Thoracocentesis

Laparoscopic surgery

Barotrauma

Blunt trauma

Road traffic accident trauma, falls, sports injuries

Penetrating trauma

Shot wounds, stab wounds

Source: Spasi} M, Milisavljevi} S, Gaji} V. Analiza u~estalosti
javljanja i na~ina le~enja pneumotoraksa u petogodi{njem peri-
odu u Kragujevcu. Med Pregl 2012; LXV(Vol 5–6): 238–43.

Figure 1. 1a Spontaneous pneumothorax

in the left lung; 1b Bilateral pneumothorax



cal attention for several days- more than 50% of pati-
ents waited more than 24 hours after their symptoms
started to seek help, and 18% waited more than a week
after the symptoms appeared (16) (Figure 1a, 1b).

SECONDARY SPONTANEOUS

PNEUMOTHORAX

Secondary spontaneous pneumothorax (SSP) oc-
curs in patients with underlying lung disease.

The incidence of secondary spontaneous pneu-
mothorax is similar to that of primary spontaneous
pneumothorax. It usually occurs in older people, after
the age of 60 (13). Some research show that the peak
incidence for males occures in the seventh decade of li-
fe, 60/100.000 each yearn (5). Many lung diseases can
cause SSP: chronic airway and alveolar diseases
(COPD, bronchial asthma, cystic fibrosis); infectious
lung diseases (tuberculosis, pneumocystis carinii, lung
abscess leading to pneumothorax with pleural
empyema); interstitial lung diseases (idiopathic fibro-
sing alveolitis, sarcoidosis, histiocytosis X, lymphan-
gio leiomyomatosis); systemic connective tissue disea-
ses (rheumatoid arthritis, ankylosing spondylitis, scle-
roderma, Marfan- and Ehlers Danlos-syndrome); ma-
lignant lung and chest diseases (bronchial cancer, sar-
coma) (13). The most common lung disease that causes
spontaneous pneumothorax is chronic obstructive pul-
monary disease (COPD).

Degradation of elastic fibres of visceral pleura
contributes the occurence of pneumothorax in COPD
(15). SSP occurred in many HIV-infected patients.

Pneumocystis carinii (PCP) infection has been
considered to be the main aetiological factor for this
association, because of a severe form of necrotising al-
veolitis that occurs in which the subpleural pulmonary
parenchyma is replaced by necrotic thin-walled cysts
and pneumatoceles. These patients can develop bilat-
eral pneumothorax (15). The relative risk of recurrence
of secondary spontaneous pneumothorax is 45% hig-
her than the one of PSP (15). Risk factors for reccuren-
ce of SSP include age, pulmonary fibrosis and emphy-
sema (17). Because lung function in these patients is
already compromised, secondary spontaneous pneu-
mothorax (SSP) often presents as a potentially life-thre-
atening disease. The clinical signs and symptoms of
secondary pneumothorax are more intense and severe.
Dyspnea is the main symptom, and chest pain on the
same side as the affected lung is present in most pa-
tients. Some of the most clinically significant sym-
ptoms that may develop include hypotension, tachyca-
rdia, cyanosis, hypoxemia with or without hyperca-
pnia, and acute respiratory distress. The physical fi-
ndings are often subtle and may be masked by the under-

lying lung disease, especially in patients with COPD (13)
(Figure 2a, 2b).

CATAMENIAL PNEUMOTHORAX

Catamenial pneumothorax is a spontaneous type
of pneumothorax that starts at the onset of or within 24
to72 hours after onset of menses and is usually recur-
rent. Catamenial pneumothorax was first described by
Maurer in 1958. The initial pneumothorax usually does
not occur until the woman is in her thirties. Lillington
introduced in 1972 the term catamenial pneumothorax
to describe the already reported phenomenon (18).
This pneumothorax was considered to be a rare type
with the incidence 1–5% in women in reproductive age
(18). Recent studies have shown that in 25% of cases
the recurrent catamenial pneumothorax was related to
time of menstruation (19), so the incuidence is not so
low as it was believed. These pneumothoraces are usu-
ally right sided (according to some authors, in 95%)
(20). The pathophysiology of catamenial pneumotho-
rax is uncertain. Three distinct mechanisms have been
proposed based on metastatic, hormonal and anatomic
model (18). The metastatic model hypothesizes migra-
tion of endometrian tissue via the peritoneal cavity th-
rough transdiaphragmatic lymphatic channels, via dia-
phragmatic fenestrations, or hematogenously into the
pleural space. Congenital fenestrations are more com-
mon in right hemidiaphragm making intratho- racic
endometriosis right sided. Endometrial deposits have
been identified in in the pleural space in 13% to 62,5%
of t he cases (19, 20, 21). The hormonal hypothesis was
proposed by Rossi and Goplerud in 1974. It suggests
that high serum levels of prostaglandin F2 at ovulation
leads to vasospasmassociated ischemia with tissue in-
jury and alveolar rupture. However this cannot explain
the preponderance of right sided involvement. Also
there are no non-steroidal anti-inflammatory medica-
tions (NSAIDs) capable of preventing recurrence of
catamenial pneumothorax in respective reported series.
Thus, this hypothesis was rejected (18). The anatomic
model for catamenial pneumothorax is based on the in-
flux of air into the pleural space from the peritonela
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Figure 2. 2a Hydropneumothorax in the right lung

Tuberculosis “destroyed lung“; 2b Fibrothorax

in the right lung After the thoracic drainage



cavity via diaphragmatic fenestrations (18). Also con-
comitant pneumoperitoneum is found in some patients
with catamenial pneumothorax (18). Diaphragmatic
defects were found in 50%–62,5% of patients. To pre-
vent recurrence, diaphragmatic defects should cer-
tainly be closed (19, 21). Patients with catamenial
pneumothorax develop chest pain and dyspnea within
24 to 72 hours of the onset of the menstrual flow. It is
usually recurrent and correlated with menses (18).

NEONATAL PNEUMOTHORAX

Spontaneous pneumothorax is present shortly af-
ter birth in 1% to 2% of all infants. It is twice as com-
mon in boys as in girls. The incidence of neonatal pne-
umothorax is higher in cases of preterm birth and low
birth weight. (15%). Also, the cases of infants with fe-
tal distress and respiratiry distress syndrom have high-
er incidence (19%) (15). The pathogenesis of neonatal
pneumothorax is related to the mechanical problems of
first expanding the lung. Transpulmonary pressures
have average values 40cm H2O during the first few
breaths of life, with occasional transpulmonary pres-
sures as high as 100 cm H2O. If bronchial obstruction
occurs, high transpulmonary pressures may lead to ru-
pture of the lung (15). The signs vary from none to se-
vere acute respirator distress. In the infant with a small
pneumothorax, mild apneic spells with some irritab-
ility or restelssness may be present. Large pneumotho-
races incur varying degrees of respiratoty distress, and,
in severe cases, marked tachypnea, grunting, retrac-
tions, and cyanosis are present (15). The most reliable
clinical sign of neonatal pneumothorax is a shift of the
apical heart impulse away from the side of the pneumo-
thorax (15) (Figure 3a, 3b)

IATROGENIC PNEUMOTORAX

The leading cause of iatrogenic pneumothorax is
transthoracic needle aspiration (24%), subclavian nee-
dle (22%), thoracentesis (20%), transbronchial biopsy
(10%), pleural biopsy (8%) and positive-pressure ven-
tilation (7%) (13). Other procedures associated with

the iatrogenic pneumothorax devlopment include tra-
cheostomy, intercostal nerve block, mediastinoscopy,
liver biopsy, the insertion of nasogastric tubes, car-
diopulmonary resuscitation (15). Iatrogenic pneumo-
thorax should be suspected in any patient with respira-
tory distress symptoms as well as in patients who un-
derwent some procedures (15) (Figure 4).

TRAUMATIC PNEUMOTHORAX

Traumatic pneumothorax may result from either
blunt trauma or penetrating injury to the chest wall.
Pneumothorax can occur at the time of the injury, im-
mediately after the injury, or later.The incidence of se-
vere traumatic pneumothorax is higher than 20% (22),
and the incidence of chest injury is 50% (13). With non
penetrating trauma, a pneumothorax may develop if
the visceral pleura is lacerated secondary to a rib frac-
ture, dislocation. Sudden chest compression abruptly
increases the alveolar pressure, which may cause alve-
olar rupture. Blunt trauma can also cause alveolar rup-
ture (23). With penetrating chest trauma, the wound
allows air to enter the pleural space directly through
the chest wall or through the visceral pleura from the
tracheobronchial tree (23). Traumatic pneumothorax
can also be classified as simple, open (“sucking”) and
tension pneumothorax. In simple pneumothorax, the
air from the injured lung enters the pleural space. There
are not many symptoms of this type of pneumothorax
(1). Open pneumothorax occurs when a wound on the
chest is large enough to allow air to pass freely in and
out of the pleural space. In this case, the atmospheric
pressure is in equilibrium with intrapleural pressure,
blocking the lung inflation and alveolar ventilation.
The rush of air through the wound in the chest wall pro-
duces a sucking sound. In such patients the lung colla-
pses. Traumatic open pneumothorax calls for the emer-
gency intervention- sealing the open wound with Vase-
line gauze and placing the chest tube. The wound treat-
ment involves common surgical procedures (1, 23)
(Figure 5). A tension pneumothorax is the result of the
chest wall or lung injury. A one-way valve mechanism
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Figure 3. 3a Neonatal pneumothorax in the left lung;

3b Bilateral neonatal pneumothorax

Figure 4. Iatrogenic pneumothorax in the

right lung. The rupture of membranous tracheal wall

caused by reinforced tubus



occurs, where the air that enters the pleural space with
each inspiration is trapped and cannot be expelled du-
rng expiration. Interthoracic pressure increases cau-
sing the lung to collapse. The collapse in the lung
causes a shift in the mediastinum away from the inju-
red side, resulting in hypoventilation, decreased ve-
nous return to the heart and potentialy in development
of obstructive shock. The signs and symptoms associ-
ated with tension pneumothorax include cyanosis, dys-
pnea, tachypnea, tachycardia, hypotension, distended
neck veins, profuse diaphoresis. A tension pneumot-
horax is a life-threatening injury that should be dia-
gnosed and managed urgently. Management is perfo-
rmed by immediate needle decompression. A large
bore needle is inserted in the II intercostal space, at the
midclavicular line (1, 15) (Figure 6a, 6b).

DIAGNOSIS OF PNEUMOTHORAX

The diagnosis of pneumothorax is established
from the patients’ history and physical examination
findings that reveal decreased movement of the hemit-
horax, decreased or absent fremitus, hyper sonority on
percussion and decreased or absent breath sounds on
the affected side. Radiography of the chest in the up-
right position and PA projection of the chest are the
most common methods of diagnosing pneumothorax.
The main feature of a pneumothorax on a chest radiog-
raph is a white visceral pleural line, which is separated
from the parietal pleura by a collection of gas (15). Ra-
diographs that are obtained in the lateral decubitus po-

sition can be useful in cases of clinically suspected
pneumothorax, while PA radiograph is normal. CT scan
of the chest is used to differentiate large bulla from
pneumothorax (24). When PA radiograph reveals ab-
normalities, it is possible to calculate the actual
pneumothorax size by using the Light index: PTX% =
100 Š1-diameter lung /diameter hemitorax

3
¹, and it may

be useful for research purposes (15). To calculate the
size of a pneumothorax: is to measure the distance bet-
ween the pleural surface and the lung edge (at the level
of the hilum). If this is 2 cm or more, it represents a
large pneumothorax and if it is < 2 cm it is considered
to be a small pneumothorax (24).

COMPLICATIONS

OF PNEUMOTHORAX

These complications include tension pneumoth-
orax, hemopneumothorax, bronchopleural fistula, pne-
umomedistanium,chronic pneumothorax (failure of the
lung to re-expand).

Spontaneous hemopneumothorax

The incidence of pleural effusion is 15 to 20% in
patients with hydropneumothorax.

Approximately 5% of patients with pneumotho-
rax will have concomitant haemothorax with an amount
of blood in the pleural space. The mechanisms of ble-
eding described in SHP are bleeding either of a torn
apical vascular adhesion between the parietal and vis-
ceral pleura or of torn congenital aberrant vessels be-
tween the parietal pleura and the bulla as the lung col-
lapses or due to rupture of vascularized bullae. Mani-
festations depend on the amount of blood lost during
this disorder. Treatment of SHP includes tube thora-
costomy for drainage of the haemothorax and re-expa-
nsion of the lung. If the re-expansion of the lung does
not stop the bleeding, thoracotomy is needed to stop
the bleeding (15) (Figure 7).

Bronchopleural fistula

A bronchopleural fistula may occur in patients wi-
th primary spontaneous pneumothorax (3% to 4%),
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Figure 5. Traumatic pneumothorax in the right lung

(traffic accident trauma). Serial rib fractures on the

right side Left pulmonary contusion

Figure 6. 6a. Tension pneumothorax in the left lung

6b. Condition after chest tube drainage in the left

lung. Complete re-expansion of the left lung

Figure 7. Spontaneous hemopneumothorax

in the right lung. Upright radiography



though it is more common in patients with secondary
spontaneous pneumothorax or traumatic pneumotho-
rax. Persistent air leakage occurring after thoracic drai-
nage for pneumothorax is the early clinical sign of this
complication. It can be managed by thoracotomy, clo-
sng the fistula and pleurodesis (15).

Pneumomediastinum

Pneumomediastinum is a rare complication of
pneumothorax (< 1%). It is the presence of free air wi-
thin the mediastinum. Subcutaneous emphysema is of-
ten associated with pneumomediastinum.This entity is
without significant clinical importance. Pneumomedi-
astinum has rarely been reported to cause some serious
complications (esophageal injuries and injuries in the
large airways) (1).

Chronic pneumothorax

(failure of the lung to re-expand)

Chest tubes are used for pneumothorax to promote
lung re-expansion. But in some cases, this procedure
fails.The thickened cortex on the visceral pleura pre-
vents the re-expansion of the lung. Medical procedures
for this condition is thoracotomy and decortication (1).

TREATMENT

The objective in treating a pneumothorax is to
eliminate the air from the pleural space, to allow lung
to re-expand, and to prevent recurrences. The best me-
thod for achieving this depends on the severity of the
lung collapse, the type of pneumothorax, patient’s ove-
rall health and on the risk of complications.There are
many therapeutic possibilities in clinical practice.

Observation

Observation is recommended for patients with
PSP occupying less than 15% of the hemithorax. As
with these patients, observation remains the first-line
treatment in patients with pneumothoraces of less than
1 cm depth or isolated apical pneumothoraces (24).
The rate of air absorption is 1, 25% every 24 hours.
Supplemental oxygen can be administered to increase
the rate of pleural air absorption. Asmall number of pa-
tients is treated this way (15).

Aspiration- exsufflation

Aspiration may be the initial treatment for the pa-
tients with primary pneumothorax. It may also be con-
sidered for patients younger than 50 with secondary
pneumothorax of moderate size (air rim 1–2 cm). Per-
cutaneous needle aspiration results in complete lung
re-expansion in 59 to 83% patients with PSP and in 33
to 67% patients with SSP. Recurrence rate of pneumo-

thorax after the exsufflation is almost the same as the
one after the chest tube drainage (24).

Tube thoracostomy

Tube thoracostomy is the most commonly perfo-
rmed surgical procedure in thoracic surgery.

Thoracostomy tube placement is indicated for the
PSP and symptomatic patients, as well as for the sym-
ptomatic SSP, iatrogenic and traumatic pneumothorax
(24).

The overall objestive of chest-tube therapy is to
promote lung reexpansion. The chest tube is inserted
via an incision at the 4th or 5th intercostals space in the
anterior axillary or mid-axillary line. It can also be in-
serted via 2nd midclavicular intercostal space (Figure
8). It is inserted near the upper border of the rib. There
are three techniques most commonly used to place a
chest tube: using the trocar, associated with a higher
rate of intrathoracic organ injury, blunt dissection after
skin incision (less comfortable but with lower risk of
complications) (Figure 9), or Seldinger technique in
which a guide wire is inserted through the introducer
needle and a chest tube is inserted into the pleural
space. Once the chest tube has been inserted, it must be
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Figure 8. Thoracic trocar drainage in the right lung

Figure 9. Tube thoracostomy drainage



connected to either suction or an apparatus to allow
unidirectional drainage (water seal without suction or a
Heimlich valve). If the adequate expansion is achie-
ved, the catheter can be removed (after 5 to 7 days). The
instillation of sclerosing agents (talc) through chest
tubes can help prevent recurrences of pneumothorax (1).

SURGICAL MANAGEMENT

AND PREVENTION OF RECURRENT

PNEUMOTHORACES

Chemical pleurodesis

Chemical pleurodesis is a procedure to achieve
symphysis between the two layers of pleura by sclero-
sing agents. These agents can be introduced into the
pleural space. The therapeutic action of the agent (tet-
racycline or talc) instilled into the pleural cavity thro-
ugh a chest drain is thought to result from induction of
an inflammatory reaction (24).

Surgical management

and mechanical pleurodesis

Surgical management is the common method for
pneumothoraces with persistent air leak (5 to 7 days of
thoracic drainage), the failure of the lung to expand, re-
currence of pneumothorax (ipsilateral or contralateral),
bilateral sponatenous pneumothorax, hemothorax, high
risk professions (air craft personnel, scuba divers). The
objective of surgical management of pneumothorax is
to remove air from the pleural cavity (resection of
blebs) and to prevent recurrence (obliteration of pleu-
ral space). Small posterolateral thoracotomy, transaxi-
llary mini thoracotomy, minimally invasive endosco-
pic surgery (VATS- Video-assisted thoracoscopic sur-
gery) are the most common surgical procedures (24)
(Figure 10). Bullae can be treated with different sur-
gerical procedures- lung resection, stapled excision,
electrocoagulation, suture ligature. To prevent the re-
currence of pneumothorax, resection is combined with
some of the procedures for obliteration of pleural spa-
ce. This procedure may be parietal pleurectomy (parti-
al-apical or total), parietal pleural abrasion (mechanic-
al pleurodesis), chemical pleurodesis (application of
sclerosing agents). Parietal pleurectomy produces ad-
hesion between visceral pleura and endothoracic fas-
cia; pleural abrasion produces adhesions between vi-
sceral and parietal pleura while anatomic layers are
preserved, reducing the risk of thoracoscopy (24).
Open thoracotomy with bullectomy plus pleural abra-
sion or pleurectomy is effective in diminishig the rate
of recurrence (1%). The rate of mortality after the
procedure is low (3,7%). Compared to VATS, after this
treatment the lung function is compromised and the

hospitalization period is longer. In minimally invasive su-
rgery not all blebs may be detected, and the recurrence
rate is higher (5-10%), while hospitalization period is
shorter, post-surgical pulmonary gas exchange is better
and post-surgical pain is not so severe (240 (Figure 11).

CONCLUSION

Pneumothorax is defined as the presence of air in
the pleural space. It is caused by a rupture in visceral or
the parietal pleura.Pnemothoraces can be divided into
spontaneous pneumothoraces and traumatic pneumo-
thoraces. Spontaneous pneumothoraces are further di-
vided into primary and secondary spontaneous pneu-
mothoraces. Traumatic pneumothorax may result from
either blunt trauma or penetrating injury to the chest
wall.It may also be caused by iatrogenic injuries resul-
ting from diagnostic or therapeutic procedures.

The diagnosis of pneumothorax can be establis-
hed from the patients’ history, physical examination
findings and the chest X-ray. Pneumothorax can be
managed conservatively (rest and observation), exsu-
fflation, and chest tube thoracotomy. Recurrent pneu-
mothorax and complications are managed through sur-
gical procedures (thoracotomy or VATS).

Abbreviations

PaO2 — partial pressure of arterial oxygen
PSP — Primary spontaneous pneumothorax
SSP — Secondary spontaneous pneumothorax
COPD — Chronic obstructive pulmonary disease
PCP — Pneumocystis carinii
SHP — Spontaneous hemopneumothorax
VATS — Video-assisted thoracoscopic surgery
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Figure 10. VATS resection of right-sided bullae

Figure 11. Primary spontaneous pneumothorax.

Excision of the bulla using stapler
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Uvod: Pneumotoraks predstavlja prisustvo vazdu-
ha u pleuralnom prostoru, odnosno prisustvo vazduha
izme|u plu}a i zida grudnog ko{a. U zavisnosti od etio-
logije pneumotoraks se klasifikuje na spontani i trauma-
tski. Spontani pneumotoraks se dalje deli na primarni i
sekundarni. Traumatski pneumotoraks nastaje kao po-
sledica tupih ili penetrantnih povreda grudnog ko{a, ili
nakon jatrogenih povreda. Recidivantni pneumotoraks
se javlja kao ponovljeni spontani pneumotoraks.

Cilj rada: Prikaz savremene dijagnostike i na~ina
hirur{kog le~enja kod pacijenata sa pneumotoraksom.

Metodologija: Ovo je pregledni ~lanak. Kori{}e-
na je literatura uvidom u bazu medicinskih podataka
Medline i Pubmed.

Zaklju~ak: Pneumotoraks, bilo spontani bilo

traumatski predstavlja hitno stanje u medicini i zahteva

brzu i neodlo`nu intervenciju lekara, kako bi se fun-

kcija plu}a {to pre normalizovala i o~uvao `ivot

vitalno ugro`enom pacijentu.

Klju~ne re~i: pneumotoraks, grudna drena`a, to-

rakotomija.
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