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Abstract
This paper provides a  recapitulation of the position of the 
British Thoracic Society and the American College of Chest 
Physicians based on a  review of the literature concern-
ing the current methods of diagnosing and treating primary 
spontaneous pneumothorax (PSP). The previously developed 
guidelines were re-evaluated in 2015 by a  task force of the 
European Respiratory Society (ERS). They are intended to be 
used by surgeons as well as emergency and pulmonary ward 
physicians, and they apply largely to emergency procedures. In 
recent years, the effectiveness of minimally invasive methods 
(punctures, drainage) in combination with talc pleurodesis for 
the initial therapy of PSP has been recognized. The efficacy 
of thoracoscopy (VATS) for the treatment of this disease has 
been proven by the development of minimally invasive surgi-
cal techniques in thoracic surgery. This paper also discusses 
the efficacy of the surgical methods available.
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Streszczenie
Przedstawiona praca stanowi podsumowanie stanowiska Bri-
tish Thoracic Society (BTS) i American College of Chest Physicians 
(ACCP) na podstawie przeglądu piśmiennictwa dotyczącego 
aktualnych metod diagnostyki i  leczenia samoistnej pierwot-
nej odmy opłucnowej (SPOO). W 2015 r. opracowane wytyczne 
zostały ponownie poddane ocenie przez Grupę Roboczą Euro-
pean Respiratory Society (ERS). Są przeznaczone zarówno dla 
chirurgów, jak i lekarzy izb przyjęć oraz oddziałów pulmonolo-
gicznych, dotyczą przede wszystkim postępowania doraźnego. 
W ostatnich latach podkreśla się skuteczność metod małoinwa-
zyjnych (nakłucia, drenaże) w połączeniu z pleurodezą talkową 
w leczeniu początkowym SPOO. W związku z rozwojem mało-
inwazyjnych technik operacyjnych w chirurgii klatki piersiowej 
potwierdzono skuteczność torakoskopii (VATS) w  terapii tego 
schorzenia. W niniejszym opracowaniu omówiono również sku-
teczność dostępnych metod operacyjnych.
Słowa kluczowe: odma opłucnowa, British Thoracic Society (BTS).
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Introduction
The symptoms of spontaneous pneumothorax, includ-

ing dyspnea, cyanosis, and anxiety, were first described by 
Itard in 1803. In 1941, Tyson and Crandall proposed open 
thoracotomy with pleural abrasion as a treatment for this 
condition [1–4].

Primary spontaneous pneumothorax (PSP) is diagnosed 
when clinical methods of examination and the results 
of imaging diagnostics fail to establish the cause of the 
condition. In some patients, spontaneous pneumothorax 
is the first symptom of a  developing disease. Difficulties 
with quickly establishing a correct diagnosis stem from the 
young age of the patients as well as the lack of character-
istic symptoms, which is associated with the early stage of 
the disease. Differential diagnostics should also consider 
rare genetic disorders. Although the condition was first 
described over 200 years ago, its etiology remains elusive. 
The PSP is a significant clinical problem. Its yearly incidence 

is estimated at 18–24 men/100 thousand and 6–9.8 wom-
en/100 thousand. The highest incidence (for both sexes) 
is observed among individuals aged 15–34. In only 10% of 
patients diagnosed with PSP is an occurrence of the dis-
ease confirmed in the family medical history. The condition 
develops primarily in young, tall, slim men; over 80% are 
between the ages of 16 and 25. Pneumothorax is usually 
unilateral; the involvement of the right pleura is slightly 
more frequent. Simultaneous appearance of bilateral pneu-
mothorax is observed in approximately 2% of patients. 
Higher incidence is observed in the warmer months – from 
May to October [5].

Clinical symptoms
A  PSP incident may occur without any symptoms, or 

(depending on the size of the pneumothorax) it may be 
accompanied by sudden dyspnea, chest pain, elevated 
heart rate, anxiety, and increased hidrosis; intensification 
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of these symptoms may lead to acute respiratory failure 
requiring immediate intervention. According to the guide-
lines of the British Thoracic Society (BTS) from 2003, ap-
proximately 50% of PSP patients seek medical attention 
more than 2 days after the appearance of symptoms [6]. 
No association has been proven between the occurrence 
of PSP and heavy physical exertion or strong emotions; in 
most cases, chest pain as a symptom of pneumothorax ap-
peared while the patients were sleeping, walking, watching 
TV, or working on a computer.

Diagnosis
Accurate medical history, detailed physical examina-

tion, and evaluation of imaging examinations form the ba-
sis of establishing a PSP diagnosis. An X-ray image taken 
with the patient standing up (PA and lateral projections) 
has a  sensitivity of approximately 70% in detecting the 
condition. In turn, computed tomography of the chest has 
a sensitivity of 100% and enables the physician not only to 
establish the size of the pneumothorax, but also to assess 
potential changes in the pulmonary parenchyma that may 
be the cause of the condition’s occurrence [7].

Management
A trend toward the use of minimally invasive methods 

for the treatment of PSP can be observed in recent years 
[8, 9]. The treatment provided to PSP patients is becom-
ing increasingly conservative. This approach is considered 
safe as tension pneumothorax is rare in such patients (BTS 
2010) [1]. A patient with a small pneumothorax, stable and 
without clinical symptoms, should be admitted to a hospi-
tal for 3–6 h of observation; if no progression is observed 
on control chest X-ray images, it is possible to discharge 
the patient home with the recommendation that they 
should urgently visit a  hospital if dyspnea or chest pain 
appears. The remaining group of patients is constituted by 
individuals with pneumothoraces > 2 cm and developed 
clinical symptoms. Recommendations published by the 
American College of Chest Physicians (ACCP) permit the 
performance of pleural drainage (drain diameter ≤ 22 F) 
as an effective method of initial treatment for PSP. The use 
of underwater drainage or the Heimlich valve is recom-
mended in PSP patients. After a short period of observa-
tion and stabilizing the patient’s condition, suction drain-
age may be introduced. Employing it too early increases 
the risk of pulmonary edema, particularly in patients with 
large pneumothoraces lasting for several days, in whom 
no attempt has been made to expand the lung. The risk 
of pulmonary edema in PSP patients may be as high as 
14%. In turn, the BTS recommends pleural aspiration as 
a  treatment of choice for stable PSP. The authors of the 
European guidelines recommend thoracic aspiration in all 
PSP cases requiring intervention. Repeated needle aspira-
tions are less effective in cases with a greater extent of 
lung collapse (> 50%) and in patients older than 50, which 
is associated with a higher probability of secondary spon-
taneous pneumothorax (SSP). Repeating needle aspiration 

is justified if the first attempt fails in an unstable patient 
in whom pneumothorax symptoms persist or if the first 
attempt results in the evacuation of no more than 2500 ml 
of air (Fig. 1) [1]. Although chest drainage is the minimally 
invasive method preferred by many physicians, literature 
data do not confirm its greater efficacy in comparison with 
needle aspiration [10, 11].

In a randomized study conducted in France by Andrivet 
et al., the frequency of PSP recurrence after 3 months was 
20% after needle aspiration and 28% after chest drainage 
[12]. Similar results were obtained by Harvey and Prescott 
in the United Kingdom after a follow-up of 12 months [13]. 
The results from the Belgian study by Noppen et al. confirm 
that, in the case of small pneumothoraces, aspiration is no 
less effective than invasive drainage (59% vs. 63%) [14]. The 
advantages of pleural aspiration as the initial treatment for 
PSP also include the reduction of pain and shorter hospi-
talization time.

It is worth noting that PSP patients are characterized 
by better tolerance of hypoxia than patients suffering from 
symptomatic spontaneous pneumothorax with concomi-
tant pathology of the pulmonary parenchyma. Patients 
with dyspnea require quick action; regardless of the pres-
ence of concomitant diseases, an attempt should be made 
to expand the lung. In the case of coagulation disorders, 
thoracic aspiration is the preferred method. In the case of 
concomitant airway obstruction (asthma, allergy), phar-
macological therapy should be introduced, and bronchofi-
beroscopy should be considered.

Surgical treatment
An important factor in the treatment of PSP is the fact 

that it is not a  single nosological entity, but a  symptom 
of an as yet unknown disease of the lungs or the pleura. 
All methods of surgical treatment for this condition are, 
therefore, symptomatic rather than causal. The lowest re-
currence rates are observed after surgical treatment with 
pleurectomy and resection of the pulmonary parenchyma 
affected by emphysematous changes. Thanks to the cre-
ated pleuropulmonary adhesions, any subsequent PSP in-
cident involves a smaller extent of lung collapse and less 
severe clinical symptoms (it may even be asymptomatic). 
The BTS and ACCP guidelines for the treatment of PSP from 
2010 list the following indications for surgical treatment: 
recurrent pneumothorax on the same side, pneumothorax 
recurrence on the opposite side, bilateral pneumothorax, 
persistent air leak (more than 5–7 days in a drainage sys-
tem) or a failed attempt to expand the lung after minimally 
invasive treatment, hematoma of the pleural cavity, high-
risk occupation (pilot, diver), and pregnancy. The binding 
recommendations do not discuss the selection of the surgi-
cal technique. Even in clinics of the same profile, the treat-
ment methods vary with regard to:

1. Techniques used to create pleuropulmonary adhe-
sions.

2. Extent of parietal pleurectomy.
3. Lung parenchyma resection.
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Surgical access
At present, video-assisted thoracoscopic surgery has 

become the “gold standard” of PSP treatment, as attest-
ed by numerous medical reports from all over the world 
[15]. Sedrakayan et al. published a meta-analysis compar-
ing the results of surgical treatment for PSP in patients 
undergoing video-assisted thoracoscopic surgery (VATS) 
or minithoracotomy. The results demonstrated that the 
VATS technique is associated with shorter hospitalization, 
lower dosage of anesthetics, and similar rates of postop-
erative complications ranging from 0 to 16% [16]. A  ran-
domized study conducted by Freixinet et al., comparing 
VATS and axillary thoracotomy, found no statistically sig-
nificant differences in postoperative blood loss, respira-
tory function, postoperative pain, dosage of anesthetics, 
duration of hospital stay, postoperative complications, or 
resumption of normal activity [17]. Additionally, Sawada  
et al. found no differences between the rates of pneumotho-
rax recurrence associated with the two methods [18]. A dif-
ferent view was presented by Barker et al.; the researchers 
conducted a meta-analysis of 29 major reports (4 random-
ized and 25 non-randomized), comparing VATS with open 
surgery and observed that the recurrence rate associated 
with VATS was four times higher [19]. The observations of 

Barker and Sedrakayan were not confirmed by Sekine et al., 
who reported that the outcomes of both treatment methods 
are similar, while noting that better postoperative values of 
spirometry and gas exchange parameters were achieved in 
patients undergoing VATS [20]. In summary, the advantages 
of the widely accepted VATS method undoubtedly include 
its low invasiveness and good cosmetic effects as well as 
the low and tolerable rate of PSP recurrence.

Procedural technique
Treatment efficacy is influenced by the techniques 

used to cause pleuropulmonary adhesions and perform 
the resection of the pulmonary parenchyma. Earlier experi-
ences of surgeons performing open thoracotomy with pa-
rietal pleurectomy indicated that the method was highly 
effective and associated with low rates of pneumothorax 
recurrence [21–26]. Notwithstanding, later reports on the 
use of VATS presented satisfactory results for mechanical 
pleurodesis as well [27–29]. Studies on large groups of pa-
tients also demonstrated that combining bullectomy with 
chemical pleurodesis (talc) can reduce the recurrence rate 
to approximately 7% [30], with mechanical pleurodesis 
(electrocoagulation, abrasion, laser) to 3.5% [31, 32], and 
with pleurectomy to approximately 2% [33]. The reports in-

Clinical symptoms?
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Fig. 1. Management of patients with primary spontaneous pneumothorax, modified in accordance with BTS guidelines
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dicate that both mechanical pleurodesis and parietal pleu-
rectomy are highly effective. However, it should be noted 
that pleurectomy is associated with higher risk of bleeding 
and reoperation due to postoperative pleural hematomas.

In Europe, the most frequently used method for cre-
ating pleuropulmonary adhesions is talc pleurodesis. The 
method is safe and effective, and can be used to supple-
ment chest drainage [34].

The extent of parietal pleurectomy is a matter of de-
bate. Performing complete parietal pleurectomy is justified 
by the fact that emphysematous changes are not limited 
to the apical parts of the lungs. To a smaller degree they 
are also observed in the postero-apical area of the lower 
lobe; in rare cases, the changes can also be found in other 
peripheral parts of the pulmonary lobes. In patients with 
normal concentrations of α1-antitrypsin (A1AT), emphyse-
matous changes are most often located in the upper parts 
of the lungs, which is associated with lower perfusion in 
the apical parts of the lungs and the consequent distribu-
tion of antiproteases in the lower areas. In turn, in patients 
with A1AT deficits, more pronounced changes develop in 
the lower parts of the lungs, which stems from the higher 
concentration of neutrophils supplied with blood [35]. Re-
placing parietal pleurectomy or pleural abrasion extending 
from the apex to the costodiaphragmatic recess with partial 
procedures limited to the apex of the chest is associated 
with higher rates of recurrence on the one hand, but low-
er incidence of postoperative complications on the other 
[36–38]. Currently, most surgeons remove emphysematous 
bullae larger than 2–3 cm using endostaplers, while small-
er bullae are obliterated with electrocoagulation. There 
is no consensus on whether apical lung resection should 
be performed routinely. Considering the abovementioned 
observations that emphysematous changes are most fre-
quently located in the pulmonary apex, routine resection of 
the apex with a stapler seems acceptable, although there 
is no evidence attesting to the efficacy of such treatment. 
Regrowth of emphysematous bullae along the staple line is 
believed to be one of the causes of recurrence after surgical 
treatment. Sakamoto et al. proposed a method consisting 
in covering the staple line with an additional absorbable 
continuous suture. Their observations, however, pertained 
to short-term results. In the group of patients treated in 
this manner, no persistent air leaks (PAL) were observed 
during the postoperative period. The results were com-
pared with those of the control group, where the incidence 
of PAL was almost 5%. The study included both PSP and 
SSP patients [39]. Literature reports on the effectiveness 
of particular treatment methods very often discuss spon-
taneous pneumothorax as a  single entity, without distin-
guishing whether it is primary or secondary. In our view, 
this impedes comparison of treatment results. However, 
we decided to mention Sakamoto’s research because it 
pertains to the safety of bullectomy. The complete lack of 
postoperative PAL in SSP patients seems particularly inter-
esting, as the incidence of postoperative PAL in this patient 
group may be as high as 20%.

Conclusions
The published recommendations come in the form 

of suggestions rather than strict guidelines. The decision 
whether an attempt to expand the lung is required is based 
primarily on the presence and intensity of clinical symp-
toms and, to a lesser degree, on the size of the pneumo-
thorax.

In stable patients without clinical symptoms, the man-
agement can be limited to observation. In the remaining 
cases, the initial treatment should include needle aspira-
tion, although chest drainage is also acceptable. The pub-
lished guidelines on short-term management enable the 
provision of care to PSP patients not only in surgical wards, 
but also in emergency rooms and pulmonary wards, which 
reduces the cost of therapy. Recent years have seen a trend 
toward minimally invasive surgical methods for the treat-
ment of PSP. There is a complete consensus on the choice of 
surgical access: VATS is now the gold standard. The choice 
of the surgical technique should aim to minimize complica-
tions and recurrence. It is also worth noting that PSP treat-
ment should not end with the surgical procedure; the pa-
tients should remain under the supervision of a pulmonary 
center. Further monitoring should provide more diagnostic 
data and improve the knowledge about the progression of 
this condition.
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