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ABSTRACT

Background: The aim of this study is to examine the recurrence rates and their causes after axillary 
thoracotomy and VATS for the treatment of primary spontaneous pneumothorax (PSP).

Materials and Methods: Patients who were operated due to PSP in our department between January 
2011 and December 2016 were analysed retrospectively. Differences in age, sex, operation side, number 
of chest tubes inserted during operation, duration of postoperative drainage, need for Heimlich valve 
system, smoking habit and recurrence were examined between two groups of patients, who underwent 
axillary thoracotomy and VATS. 

Results: Among 180 patients operated during this period, 98 (54.4%) patients underwent VATS, and 82 
(45.6%) patients underwent axillary thoracotomy. The recurrence rate was 6.1% (n=6) in VATS patients, 
while it was 8.5% (n=7) after axillary thoracotomy, and the difference was not statistically significant 
(p=0.533). Eight of 13 patients with recurrences were found to be active smokers in the postoperative 
period. It was found that active smoking increased the incidence of recurrences from 3.6% to 19%, and 
the difference was statistically significant (p=0.001).

Conclusions: We conclude that patients diagnosed with PSP can be operated by videothoracoscopy since 
there was no significant difference in the recurrence rates after VATS and axillary thoracotomy, and VATS 
is a more minimally invasive surgical intervention and causes less incision scar compared to axillary 
thoracotomy. Because of the significant increase in the postoperative recurrence rates, smoking cessation 
should be recommended to the patients with PSP and necessary precautions should be taken for this purpose. 
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Introduction 

Pneumothorax can be defined as air trapping between 
the parietal and visceral pleura. It may occur spontane-
ously as well as due to blunt and penetrating thoracic 
trauma. It is called secondary spontaneous pneumotho-
rax when it is observed after a parenchymal disease, es-
pecially tuberculosis and emphysema. However, if there 
is no underlying disease, it is called primary spontane-
ous pneumothorax (PSP).  

The biggest problem of spontaneous pneumothorax 
is the high recurrence rate of the disease [1-4]. Surgi-
cal approach is the most effective and reliable treatment 
method to reduce the recurrence rate. When recurrence is 
detected, PSP must be surgically treated in the first attack 
in the patients with synchronous or metachronous bilat-
eral pneumothorax, with prolonged air leak (PAL), and 
who have a high-risk occupation [5-7]. For a long time, 
thoracotomy with blebectomy (apical wedge resection) 
and apical pleurectomy had been performed as a surgical 
procedure, and axillary thoracotomy had been preferred 
on account of less muscle incision and better cosmetic 
results. Video-assisted thoracic surgery (VATS) has been 
used more frequently in patients operated due to PSP af-
ter the introduction of videothoracoscopic procedures.

In our study, we compared recurrence rates and 
causes after axillary thoracotomy and VATS in the pa-
tients with PSP. 

Materials and Methods

Patients who were operated due to PSP in our depart-
ment between January 2011 and December 2016 were 
analysed retrospectively. The pieces of information as 
to smoking history, occupation, ordinal number of the 
recurrence, pneumothorax side, and cause of operation 
were taken from the medical recordings of the patients 
operated. In operation indications, ipsilateral recurrent 
pneumothorax was classified as “recurrent pneumo-
thorax”, contralateral pneumothorax as “contralateral 
recurrent pneumothorax”, and air leak that lasts more 
than 7 days as “prolonged air leak (PAL)”. 

Routine blood tests were performed preoperatively 
in all patients and posteroanterior chest radiographs 
were taken. Thoracic computed tomography (CT) was 
used for parenchymal evaluation. 

All patients underwent double lumen intubation un-
der general anaesthesia regardless of the method. Tho-
racotomy was performed using approximately 10 cm of 
axillary thoracotomy incision with the standard method 
of muscle preservation, and VATS was performed using 
2 ports. Wedge resection and apical pleurectomy were 
performed on the patients regardless of the method, and 
the operations were terminated with the insertion of 1 or 
2 chest tubes depending on the surgeon’s decision. 

In the postoperative period, follow-up data of the 
patients were obtained from the hospital records and 
from the patients by phone. The relationship between 
postoperative recurrence and age (patients were divided 
into two groups as under the age of 25 and aged 25 and 
above), sex, type of surgical approach, operation side, 
number of chest tubes inserted during operation, dura-
tion of postoperative drainage (two groups as 5 days 
and less, and longer than 5 days), need for Heimlich 
valve system, and smoking habit was studied.

Statistical Analysis

The SPSS 24 package program was used to analyse recur-
rence rates and other related variables. The comparative 
statistics were based on the “Pearson Chi-Square” test. 
A p value < 0.05 was considered statistically significant.

Results

It was observed that 180 patients had been operated 
with the diagnosis of PSP in our department between 
the aforementioned dates. 164 patients (91.1%) were 
male and 16 (8.9%) were female. The mean age was 
25.1±7.6; the youngest patient was 14, and the oldest 
patient was 49. 102 (56.7%) patients were under 25 and 
78 (43.3%) patients were at the age of 25 and older. The 
majority of the patients were students because of the 
frequent occurrence in young patients. 

Among 180 patients in total, 122 patients (67.8%) 
were operated due to the same side recurrence and 52 
(28.9%) patients were operated due to PAL in the first 
attack. Only 6 (3.3%) of the patients operated had con-
tralateral recurrent pneumothorax. We did not have a 
patient who had a high-risk occupation and was there-
fore operated in the first attack. 95 (52.8%) patients 
were operated on the right side, and 85 (47.2%) patients 
were operated on the left side (Table 1). 
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VATS was performed on 98 (54.4%) patients, where-
as 82 (45.6%) patients underwent axillary thoracotomy. 
It was seen that VATS is more preferred especially in 
recent years (Figure 1). It was also observed that api-
cal wedge resection (bullectomy and/or blebectomy) and 
apical pleurectomy were performed on all of the patients 
independently of the method. The mean length of follow-
up was 35.5 ± 20.3 months. The follow-up duration was 
50.4 ± 13.5 months in patients undergoing thoracotomy 
and 22.9 ± 16.1 months in patients undergoing VATS. 

Figure 1. The number of operation types by years.

At the end of the operation, two chest tubes were in-
serted into 121 (67.2%) patients, and single chest tube was 
inserted into 59 (32.8%) patients. The total duration of 
drainage was 5 days and less in 107 (59.4%) patients and 

longer than 5 days in 73 (40.6%) patients, independently 
of the number of chest tubes. A total of 18 (10%) patients 
required long-term drainage using “Heimlich Valve”. It 
was found out that 42 (23.3%) patients kept smoking in 
the postoperative period as well. In total, 13 (7.2%) pa-
tients had recurrence in the postoperative period. 

There was no significant difference between the 
groups of VATS and axillary thoracotomy in terms of 
sex (p = 0.154), age (p = 0.456), operation indication (p 
= 0.066), operation side (p = 0.2), number of chest tubes 
(p = 0.549), duration of drainage (p = 0.595), application 
of Heimlich valve system (p = 0.549) and active smok-
ing (p = 0.069). While the recurrence rate was 6.1% (n 
= 6) in the patients operated by VATS, it was 8.5% (n = 
7) after axillary thoracotomy, and the difference was not 
statistically significant (p = 0.533) (Table 1). 

There was no significant difference between recur-
rence rates and sex (p = 0.242), age (p = 0.343), opera-
tion side (p = 0.511), operation indication (p = 0.669), 
number of chest tubes (p = 0.873), duration of drainage 
(p = 0.183), and application of Heimlich valve system 
(p = 0.212), regardless of the method.

Eight of 13 patients who had recurrence were found 
to be active smokers in the postoperative period. It was 
found out that active smoking increased the incidence 
of recurrence from 3.6% to 19%, and the difference was 
statistically significant (p = 0.001) (Table 2). 
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Table 1. The results and comparison of axillary thoracotomy and VATS. 
Axillary Thoracotomy VATS p Total

Sex Male 72 (%87.8) 92 (%93.9) 0.154 164 (%91.1)
Female 10 (%12.2) 6 (%6.1) 16 (%8.9)

Age group <25 44 (%53.7) 58 (%59.2) 0.456 102 (%56.7)
≥25 38 (%46.3) 40 (%40.8) 78 (%43.3)

Side Right 39 (%47.6) 56 (%57.1) 0.2 95 (%52.8)
43 (%52.4) 42 (%42.9) 85 (%47.2)

Operation Indication
Ipsilateral Recurrence 56 (%68.3) 66 (%67.3)

0.066
122 (%67.8)

Contralateral Recurrence 0 (%0) 6 (%6.1) 6 (%3.3)
PAL 26 (%31.7) 26 (%26.5) 52 (%28.9)

Number of Chest Tubes 1 25 (%30.5) 34 (%34.7) 0.549 59 (%32.8)
2 57 (%69.5) 64 (%65.3) 121 (%67.2)

Duration of Drainage ≤5 days 47 (%57.3) 60 (%61.2) 0.595 107 (%59.4)
>5 days 35 (%42.7) 38 (%38.8) 73 (%40.6)

Heimlich Valve Absent 75 (%91.5) 87 (%88.8) 0.549 162 (%90)
Present 7 (%8.5) 11 (%11.2) 18 (%10)

Recurrence Absent 75 (%91.5) 92 (%93.9) 0.533 167 (%92.8)
Present 7 (%8.5) 6 (%6.1) 13 (%7.2)

Smoking Absent 68 (%82.9) 70 (%71.4) 0.069 138 (%76.7)
Present 14 (%17.1) 28 (%28.6)

Total 82 (%45.6) 98 (%54.4) 180 (%100)
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After recurrence, 3 (23.1%) patients were followed 
by oxygen inhalation, thoracentesis was applied to 1 
(7.7%) patient, and 8 patients (61.5%) underwent tube 
thoracostomy; however, only one (7.7%) of those pa-
tients had reoperation by VATS. 

Discussion

The most important problem of PSP is the high recur-
rence rate of the disease [1-4]. Surgical approach is the 
most effective and reliable treatment method to reduce 
the recurrence rate. It is stated that patients with syn-
chronous or metachronous bilateral pneumothorax, 
with prolonged air leak (PAL), and who have a high-
risk occupation must be operated when recurrence is 
detected [5-7]. It is reported in some of the studies that 
patients can be surgically treated by VATS in the first 
attack [3,8,9]. In our department, only the patients with 
PAL underwent surgical treatment in the first attack. 
Despite the fact that Treasure et al. considered 4 or 5 
days as a criterion for PAL, patients who had had PAL 
for 7 days or longer were included in the PAL group in 
our department [4].

During the operation, it is aimed to eliminate the air 
leak, to resect the bullae and blebs completely, and to 
provide pleural adhesion so as to prevent recurrences. 
Wedge resection and apical pleurectomy were hence 
performed on all patients independently of the method. 

Although Zhang et al. stated that pleural abrasion had 
no significant recurrence effect compared to bullectomy 
in the patients for whom propensity score matching was 
implemented, in the same study the recurrence rate was 
2.6% in the group undergoing pleurectomy and 5.3% 
in the group which pleurectomy was not performed on. 
[10]. According to the results of the studies revealing a 
high recurrence rate of 16.1 to 16.3% in the patients un-
dergoing bullectomy and the fact that pleurectomy was 
superior to abrasion and that this could be confined to 
apical region, there were no patients undergoing only 
mechanical abrasion in our department [7,11,12]. There 
are some publications which mention about the fact that 
postoperative haemorrhage is observed more frequently 
in apical pleurectomy compared to the other methods, 
and about the need for reoperation due to haematoma; 
however, there are no patients who had undergone a re-
operation on account of haematoma in our series [13,14]. 

In our department, thoracotomy with blebectomy 
(apical wedge resection) and apical pleurectomy had 
been performed as a surgical procedure for a long pe-
riod of time. The axillary thoracotomy had been pre-
ferred on account of less muscle incision and for better 
cosmetic results. After the widespread use of the vid-
eothoracoscopic applications, VATS has been more fre-
quently used in patients operated due to PSP. In parallel 
with the worldwide trend, the applications of VATS in 
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Table 2. The analysis of factors effecting recurrence after both surgical procedures.
Recurrence p TotalAbsent Present

Sex Male 151 (%92.1) 13 (%7.9) 0.242 164 (%91.1)
Female 16 (%100) 0 (%0) 16 (%8.9)

Age Group <25 93 (%91.2) 9 (%8.8) 0.343 102 (%56.7
≥25 74 (%94.9) 4 (%5.1) 78 (%43.3)

Side Right 87 (%91.6) 8 (%8.4) 0.511 95 (%52.8)
Left 80 (%94.1) 5 (%5.9) 85 (%47.2)

Cause of Operation
Ipsilateral Recurrence 112 (%91.8) 10 (%8.2)

0.669
122 (%67.8)

Contralateral Recurrence 6 (%100) 0 (%0) 6 (%3.3)
PAL 49 (94.2) 3 (%5.8) 52 (%28.9)

Number of Chest Tubes 1 55 (%93.2) 4 (%6.8) 0.873 59 (%32.8)
2 112 (%92.8) 9 (%7.4) 121 (%67.2)

Duration of Drainage ≤5 days 97 (%90.7) 10 (%9.3) 0.183 107 (%59.4)
>5 days 70 (%95.9) 3 (%4.1) 73 (%40.6)

Heimlich Valve Absent 149 (%92) 13 (%8) 0.212 162 (%90)
Present 18 (%100) 0 (%0) 18 (%10)

Smoking
Absent 133 (%96.4) 5 (%3.6)

0.001
167 (%92.8)

Present 34 (%81) 8 (%19) 13 (%7.2)
Total 167 (%92.8) 13 (%7.2) 180 (%100)
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the surgical treatment of PSP have almost eliminated 
the axillary thoracotomy in our department. 

The recurrence rates are variable in studies among 
patients operated by VATS and axillary thoracotomy. 
Inderbitzi et al. found the recurrence rate 8.3% in 163 
patients who underwent VATS in their prospective study 
[15]. Recurrence was detected after VATS in 4% of the 
patients by Bertrant et al., in 0.4 to 8.6% of the patients 
by Divisi et al., and in 11.4% of the patients by Chang 
et al. [3,16,17]. There are studies reporting that recur-
rence rates are higher in patients operated by VATS 
[11,18-21]. Although higher recurrence rates in VATS 
is based on the differences in pleurectomy techniques 
in the literature [19,22], Sedrakyan et al. reported that 
the recurrence rate after VATS was significantly lower 
in the axillary thoracotomy [23]. In our study, the recur-
rence rate was 6.1% in VATS patients and 8.5% in axil-
lary thoracotomy patients, and the difference was not 
statistically significant (p = 0.533). Although the recur-
rence rate after axillary thoracotomy is not statistically 
significant, the fact that it is higher than VATS may be 
considered as a result of the selection of cases that are 
deemed to be relatively more complicated.

Although some studies indicates that there is no sig-
nificant relation between smoking and postoperative re-
currence rates, most studies report that recurrence rates 
increase significantly [9,13,17,24]. As also noted in the 
British Thoracic Society’s guideline with the topic of 
“Management of Spontaneous Pneumothorax”, smok-
ing raises the possibility of PSP in healthy individuals 
up to 12% [5]. It is also reported that the possibility of 
recurrence increases up to 54% in the PSP patients who 
kept smoking after the first attack [5]. In our study, re-
gardless of the method, the recurrence rate was 19% in 
the patients who actively smoked cigarettes in the post-
operative period, while it was only 3.6% in the group of 
non- and ex-smokers. The difference was statistically 
significant (p = 0.001).

As a conclusion patients diagnosed with PSP can 
be operated by videothoracoscopy since there was no 
significant difference in the recurrence rates after VATS 
and axillary thoracotomy, and VATS is a more mini-
mally invasive surgical intervention and causes less 
incision scar compared to axillary thoracotomy. In the 

light of the results, because of the significant increase 
in the postoperative recurrence rates, smoking cessation 
should be recommended to the patients receiving treat-
ment due to PSP, and necessary precautions should be 
taken for this purpose.
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