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Minimally invasive approach to pneumothorax: Single port or two ports?

Pnömotoraksta minimal invaziv yaklaşım: Tek port mu, iki port mu?

Onur Akçay, Tuba Acar, Sinem Cantay, Sinan Anar

ÖZ
Amaç: Bu çalışmada pnömotoraks olan hastalarda tek port 
ve iki port video yardımlı torakoskopik cerrahinin etkinliği 
karşılaştırıldı.
Çalışmaplanı:Haziran 2016 - Aralık 2018 tarihleri arasında, 
spontan pnömotoraks nedeni ile hastanemizde video yardımlı 
torakoskopik cerrahi uygulanan toplam 44 hasta (39 erkek, 
5 kadın; ort. yaş 27.0±9.5 yıl; dağılım, 15-60 yıl) retrospektif 
olarak değerlendirildi. Çalışma grubu operasyon sırasında 
uygulanan port giriş sayısına göre tek port (n=29) ve iki 
port (n=15) işlem olarak iki gruba ayrıldı. İki hasta grubu 
yaş, cinsiyet, drenaj gün sayısı, hastanede yatış süresi, hava 
kaçağı gün sayısı, ameliyat endikasyonu, pnömotoraks tarafı, 
pnömotoraks tipi, ameliyat süresi ve komplikasyonlar açısından 
karşılaştırıldı.
Bul gu lar: Yirmi iki hasta (%50) sağ taraftan, 22 hasta 
(%50) sol taraftan ameliyat edildi. Ameliyat süresi ortalama 
81.1±19.2 dk. olup, gruplar arasında anlamlı bir fark 
gözlenmedi (p=0.053). İki grup arasında drenaj gün sayısı, 
hastanede yatış süresi ve hava kaçağı gün sayısı açısından 
anlamlı bir fark saptanmadı. Tek port grubunda sekiz 
hastada (%27.6) ve iki port grubunda beş hastada (%33.3) 
komplikasyon gelişti; gruplar arasında anlamlı bir fark 
bulunmadı (p=0.475).
Sonuç: Çalışma sonuçlarımız video yardımlı torakoskopik 
cerrahinin tek port yaklaşımı ile pnömotoraks tedavisinde 
başarılı bir şekilde yapılabileceğini göstermektedir.
Anahtarsözcükler: Pnömotoraks, tek port, video yardımlı torakoskopik 
cerrahi.

ABSTRACT
Background:This study aims to compare the effectiveness of 
single-port and two-port video-assisted thoracoscopic surgery in 
patients with pneumothorax.
Methods: Between June 2016 and December 2018, a total of 
44 patients (39 males, 5 females; mean age 27.0±9.5 years; range, 
15 to 60 years) who underwent video-assisted thoracoscopic 
surgery due to the spontaneous pneumothorax in our center were 
retrospectively evaluated. The study population was divided 
into two groups as the single-port (n=29) and two-port (n=15) 
procedure according to the number of port entries applied during 
the operation. Age, gender, number of days of drainage, length 
of hospitalization, number of days of air leak, the indication of 
operation, pneumothorax side, type of pneumothorax, duration of 
operation, and complications were compared between the groups.
Results:Twenty-two patients (50%) were operated on the right 
side and 22 patients (50%) on the left side. The mean operation 
time was 81.1±19.2 min, indicating no significant difference 
between the groups (p=0.053). No significant difference was 
observed in the number of days of drainage, the length of 
hospitalization, and number of days of air leak between the two 
groups. Complications developed in eight patients (27.6%) in the 
single-port group and five patients (33.3%) in the two-port group, 
indicating no significant difference between the groups (p=0.475).
Conclusion: Our study results show that video-assisted 
thoracoscopic surgery for the treatment of pneumothorax can be 
successfully performed via a single-port approach.
Keywords: Pneumothorax, single port, video-assisted thoracoscopic 
surgery.
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Air collection in the pleural space without any trauma 
and concomitant pulmonary collapse are referred to 
as the spontaneous pneumothorax.[1] Video-assisted 
thoracoscopic surgery (VATS) is commonly performed 

by thoracic surgeons.[2] Compared to thoracotomy, 
VATS has certain advantages in terms of shorter 
hospital stay, less postoperative pain level, and more 
rapid time to return to normal life after surgery.[2,3]
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Pneumothorax is one of the indications for VATS. 
Surgical treatment of pneumothorax, which was 
previously carried out with thoracotomy, has been 
performed with VATS in recent years.[2] Over the 
years, an uniportal approach has been developed 
as an alternative to the standard multi-port 
approach.[4] However, there is still a limited number of 
studies on uniportal VATS experience for the treatment 
of pneumothorax.[5] In this study, we aimed to compare 
the effectiveness of single-port (SP) and two-port (TP) 
VATS in patients with pneumothorax.

PATIENTS AND METHODS
In our center, VATS has been performed since 

June 2016 and the experience of both the service 
and operating room nurses, anesthesiologists, and 
operating room staffs is negligibly low. Between 
June 2016 and December 2018, a total of 44 patients 
(39 males, 5 females; mean age 27.0±9.5 years; 
range, 15 to 60 years) who underwent VATS due to 
the spontaneous pneumothorax in our center were 
retrospectively evaluated. Patients who underwent 
thoracotomy or a video-thoracoscopic operation 
and converted to thoracotomy were excluded from 
the study. The study population was divided into 
two groups as the SP-VATS (n=29) and TP-VATS 
(n=15) according to the number of port entries 
applied during the operation. The patient files were 
screened and age, gender, number of days of drainage, 
length of hospitalization, number of days of air 
leak, the indication of operation, pneumothorax side, 
type of pneumothorax, duration of operation, and 
complications were compared between the groups. 
A written informed consent was obtained from each 
patient. The study protocol was approved by the 
Çiğli Regional Training Hospital Ethics Committee. 
The study was conducted in accordance with the 
principles of the Declaration of Helsinki.

Surgical technique

Routine blood tests, chest radiography, and thoracic 
computed tomography were performed to each patient. 
All patients underwent double-lumen intubation under 
general anesthesia. The operation was performed in 
the lateral decubitus position. Using the SP-VATS 
approach, the former or existing tube thoracostomy 
incision was used, or a new incision of about 2 cm 
was made at the intersection of the seventh intercostal 
space and the mid-axillary line. In the TP-VATS, the 
former or existing tube thoracostomy incision was used 
for the inferior port entry, while the intersection at the 
third intercostal space and the mid-axillary line was 
used for the superior port entry.

A 30-degree-angled optic was placed using the 
11-mm thoracic port following deflating of the lung. 
Endoforceps were used to grasp the bullae and 60-mm 
endostaplers were used for resection of the bullous 
region. The apical pleurectomy was, then, performed. 
Following hemostasis and air leak control, the operation 
was terminated by inserting a 32-Fr chest tube into the 
thorax from the existing port entry to the patients who 
underwent SP-VATS and from the inferior port entry 
to the patients who underwent TP-VATS. All patients 
were extubated in the operating room.

Statistical analysis

Statistical analysis was performed using the IBM 
SPSS version 22.0 software (IBM Corp., Armonk, 
NY, USA). Descriptive data were expressed in mean ± 
standard deviation (SD), median (min-max) or number 
and frequency. The Student’s t-test and one-way 
analysis of variance (ANOVA) were used to compare 
mean values. Categorical variables were analyzed 
using the Fisher’s exact test or Pearson chi-square 
test. A p value of <0.05 was considered statistically 
significant with 95% confidence interval (CI).

RESULTS
Twenty-two patients (50%) were operated on the 

right side and 22 patients (50%) on the left side. Gender 
distribution did not differ significantly between the 
groups (p=0.209). However, there was a statistically 
significant difference in the mean age between the 
groups (25.4±7.2 years vs. 29.9±12.7 years in the 
SP-VATS and TP-VATS group, respectively) (p=0.028). 
Of the patients, 41 (93.2%) were operated for primary 
spontaneous pneumothorax and three (6.8%) for 
secondary spontaneous pneumothorax. No significant 
difference was observed between the two groups 
(p=0.264). The etiology of secondary spontaneous 
pneumothorax was bullous emphysema in one patient 
and tuberculosis in two patients (Table 1).

The indications for operation were prolonged 
air leak (PAL) and recurrent pneumothorax. In the 
SP-VATS group, 20 patients (69%) underwent surgery 
due to recurrent pneumothorax and nine patients (31%) 
due to PAL. In the TP-VATS group, 13 patients (86.7%) 
were operated due to recurrent pneumothorax and 
two patients (13.3%) due to the PAL. No significant 
difference was found between the two groups in terms 
of operation indications (p=0.181) (Table 2).

The mean duration of operation was 81.1±19.2 min 
(78.6±16.0 min vs. 86±24.1 min in the SP-VATS 
and TP-VATS group, respectively), indicating no 
significant difference (p=0.053). In addition, there 
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Table 1. Demographic and clinical characteristics of patients

SP-VATS (n=29) TP-VATS (n=15) All Groups (n=44)
n % Mean±SD n % Mean±SD n % Mean±SD p

Age (year) 25.4±7.2 29.9±12.7 27.0±9.5 0.028
Gender

Female
Male

2
27

6.9
93.1

3
12

20
80

5
39

11.4
88.6

0.209

Type
Primary
Secondary

28
1

96.6
3.4

13
2

86.7
13.3

41
3

93.2
6.8

0.264

Side
Right
Left

14
15

48.3
51.7

8
7

53.3
46.7

22
22

50
50

0.500

SP-VATS: Single-port video-assisted thoracoscopic surgery; TP-VATS: Two-port video-assisted thoracoscopic surgery; SD: Standard deviation.

Table 2. Postoperative data

SP-VATS (n=29) TP-VATS (n=15) All Groups (n=44)
n % Mean±SD n % Mean±SD n % Mean±SD p

Cause
PAL
Recurrence

9
20

31
69

2
13

13.3
86.7

33
11

75
25

0.181

Duration of operation (min) 78.6±16.0 86±24.1 81.1±19.2 0.053
Air leak (days) 3.4+2.4 3.2+2.1 3.3+2.3 0.420
Drainage (days) 7.1+4.4 8.3+4.4 7.5+4.4 0.511
Hospitalization (days) 7.0+2.4 6.5+1.1 6.9+2.1 0.142
Complication

No
Yes

21
8

72.4
27.6

10
5

66.7
33.3

31
13

70.5
29.5

0.475

SP-VATS: Single-port video-assisted thoracoscopic surgery; TP-VATS: Two-port video-assisted thoracoscopic surgery; SD: Standard deviation; PAL: 
prolonged air leak.

was no significant difference in the number of 
drainage days, length of hospitalization, and number 
of days with air leak between the two groups (Table 2). 
Complications developed in eight patients (27.6%) in 
the SP-VATS group and five patients (33.3%) in the 
TP-VATS group. These complications were PAL in 
six patients, insufficient expansion of the lung in 
six patients, and re-expansion pulmonary edema in 
one patient. Eleven of the patients who developed 
insufficient expansion and PAL were discharged 
with a one-way valve system, and their drain was 
terminated during the outpatient clinic follow-up. 
No significant difference was found between the two 
groups in terms of complications (p=0.475) (Table 2). 
In a patient in the SP-VATS group, recurrence was 
observed and this patient was re-operated three 
months after the first operation.

DISCUSSION
At the beginning of the 1990s, blebectomy and 

bullectomy via VATS for spontaneous pneumothorax 
became available in many centers with the developments 
in thoracoscopic instruments and techniques.[6] 
Compared to open surgery, it has been clearly shown 
that traditional VATS has a greater advantage in terms 
of shorter postoperative stay, operative time, and 
duration of chest tube drainage and less postoperative 
pain, and more rapid recovery due to its less invasive 
nature.[7-9]

Video-assisted thoracoscopic surgery using a SP 
is a safe and effective approach for the surgical 
treatment of pneumothorax.[5] An acceptable rate of 
recurrence, better patient satisfaction, and improved 
tolerability are shown in the VATS technique.[4] In this 
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method, conventional two- or three-port approaches 
are preferred. The SP approach has emerged as 
an alternative to the traditional method.[6,7] The 
SP-VATS technique was first described by Migliore 
and popularized by Rocco et al.[10-13] In 2013, they 
published their 10-year experience.[14] The single-
incision technique has gained popularity over the past 
few years, compared to multiple incisions.[2]

In their study, Yang et al.[15] reported that both 
the operation time and the length of hospital stay 
decreased significantly in the SP group. They also 
showed that the SP group had significantly less pain 
on the same day, the first day, and the second day of 
the operation. Nachira et al.[7] showed no significant 
difference between the SP and three-port VATS groups 
in terms of mortality, recurrence, and complications 
and reported that SP-VATS technique was clinically 
as safe as three-port VATS technique. The results of 
a recent meta-analysis also support these findings.[16] 
Ocakcioglu et al.[6] found that the operation time was 
slightly shorter, although there was no significant 
difference between the SP and two- and three-port 
procedures. In the aforementioned study, they reported 
that there was no recurrence in the SP-VATS group. 
Song et al.[17] also reported that the duration of 
hospitalization was shortened; however, there were 
more complications in the SP-VATS group.[17] Another 
recent meta-analysis revealed that the uniportal VATS 
approach did not prolong the duration of postoperative 
drainage and hospital stay.[18]

On the other hand, Kim et al.[19] reported some 
difficulties in the surgical technique of the SP-VATS, 
compared to three-port approach, with prolonged 
operation time with the SP-VATS. Blood leakage 
from the subcutaneous or muscle structures at the port 
entrance may adversely affect the image quality, thus 
extending the operating time.[6] In the study of Kutluk 
et al.,[2] the operation time of the approach with two 
ports was shorter than the SP, although there was no 
significant difference. Even though the operation time 
was shorter with the SP approach in our study, there was 
no significant difference between the groups (p=0.053).

The key to success in the uniportal approach is 
the use of an angled (30º) thoracoscope and staplers 
with articulation.[4,11,13] Also, the intercostal space is 
required to be dissected widely so that the extensive 
mobility of all instruments can be ensured. Therefore, 
the size of the intercostal opening should be much 
larger than the skin incision.[5]

In pneumothorax surgery, bullectomy and 
pleurodesis are the most effective treatments which 
reduce the recurrence rate.[7] According to the British 

Thoracic Society report, bullectomy and pleurodesis 
are recommended for the surgical treatment of 
recurrence.[20] Although many thoracic surgeons prefer 
mechanical pleural abrasion or pleurectomy for benign 
diseases, there is no study comparing the significant 
long-term complications of talc pleurodesis in young 
patients.[5] In our routine practice, we also prefer the 
apical pleurectomy method for pleurodesis in our 
patients.

The main limitation of this study is the lack of 
sufficient experience of anesthesiologists, nurses, and 
other personnel in thoracic surgery in our center.

In conclusion, with the advancing technology, the 
number of minimally invasive approaches in thoracic 
surgery has been increasing. Minimally invasive lung 
resections can be successfully performed using a single 
incision. Based on our study results, single-port video-
assisted thoracoscopic surgery is a safe and effective 
method for the treatment of pneumothorax.
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