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Introduction

Primary spontaneous pneumothorax (PSP) is a well-known 
disease usually affecting young healthy male patients. 
Nowadays, the gold standard surgical approach in case of 
non-complicated PSP is a video-assisted thoracoscopic 
surgery (VATS) using one or more ports (1). 

In 1998, Yamamoto et al. (2) published the use of a single 
incision approach with a flexible bronchoscope as a camera 
with good results. Nevertheless, it was necessary to wait 
for 2004 when Rocco et al. (3) reported a technique for 
VATS wedge pulmonary resection through a single port, so 
single incision thoracoscopic surgery (SITS) started to be 
also used for pneumothorax. It has many advantages over 
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three-port VATS, such as lower postoperative pain, better 
cosmetic results etcetera (4,5).

We started using SITS in 2012, but only in the last  
2 years, we established a standard technique for patients 
with PSP (6). It requires single access of 20 mm at the 
level of the 8th intercostal space. Once introduced a 5 mm 
thoracoscope, the chest cavity is inspected to localise any 
bullae or dystrophic area of the lung parenchyma. For the 
isolation and suspension of these areas, we use a ‘loop’ of 
non-absorbable braided suture thread inserted through the 
IV intercostal space (Figure 1) with serial sectioning using 
a classic endoscopic 10 mm mechanical stapler (Figure 2).  
Thus, completed the resection, using caudal access to 
the chest cavity, it is possible to visualise and dissect the 
pulmonary ligament, in order to avoid a postoperative 
residual pleural space at the apex and to perform the 
pleurodesis based on the abrasion of the parietal pleura.

Methods

Between January 2015 and August 2016, 18 patients with 
PSP have been treated surgically using the new loop 
technique. Patients underwent SITS for the following 
indications: ipsilateral PSP recurrence (11/18 patients), 

persistent air leakage after chest tube drainage (3/18), 
contralateral PSP (4/18).

All the patients underwent the same technique, and 
there were no conversions from SITS to three-ports VATS 
or thoracotomy. The study was approved by institutional 
review board of University of Bologna, Alma Mater 
Studiorum and written informed consent was obtained from 
all patients.

The chest tube was removed after confirming the 
absence of air leakage. All patients were followed for at 
least a month after surgery. Chest X-rays were performed 
1 month after the operation or if necessary. Patients were 
surveyed for recurrence by direct phone communication 6 
months and 2 years after surgery. A recurrence was defined 
as an ipsilateral pneumothorax demonstrated by radiological 
examinations.

We examined our database for clinical characteristics 
including age, sex, body mass index, the side involved, 
smoking status, surgical indications and surgical results 
such as operative time, surgical conversion, length of chest 
drainage, length of hospital stay, early complication, and 
recurrence. Postoperative pain was evaluated using the 
Visual Analogue Scale (VAS) (7), VAS 0 correspond with no 
pain, and VAS 10 is the worst pain imaginable (VAS range 
from 0 to 10). Nurses performed the patient’s interview 
at postoperative day 0, 1, 2 and the day of discharge. The 
results were annotated in the medical record of the patient.

Results

Demographics of the 18 patients are shown in Table 1. The 
mean age was 24.6±5.37 years. All patients were male. The 
indications for surgery were ipsilateral recurrence in 11 cases, 
persistent air leakage in 3, contralateral recurrence in 4.  
Thirteen patients were actually or previously smokers.

The surgical results are shown in Table 2. Mean operative 
time was 55±7.36 minutes and it does not differ from our 
historical cases. There were no conversions to three-port 
VATS or thoracotomy from SITS. One to four mechanical 
staples (median of three staples) were used to excise the 
blebs and bullae; all patients had their bullae and blebs at the 
apex and lateral side of the upper lobe. We perform physical 
pleurodesis and section of the pulmonary ligament in every 
patient who undergoes surgery for pneumothorax, and so 
we did it with SITS. Chest drain suction at −20 cm H2O 
was maintained for 48 hours with the digital draining system 
(ThopazTM, Medela Italia Srl). The chest tube was removed 
when the pleural effusion is lower than 400 mL/day  

Figure 1 Surgical field and intraoperative camera showing the 
loop inserted through the IV intercostal space.

Figure 2 The “loop” technique, angulation of the instruments.
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and air leak flow <40 mL/min for more than eight hours 
(and without spikes of airflow greater than this value) (8).  
The median duration of chest drainage was 2±0.60 days. 
The patients were discharged the day after chest tube 
removal. We had no early or late complications. 

Postoperative pain control was performed by e.v. 
injection of 1,000 mg paracetamol three times per day and 
three patients needed in the day of surgery an additional 
injection of a non-steroidal anti-inflammatory drug  
(30 mg ketorolac) because VAS scale was higher than 3. 
Every patient was contacted at 6 and 24 months from 
surgery, no recurrent pneumothorax developed during this 
period and no chronic pain was reported.

The small number of patients limits our results. 
Nevertheless, we are allowed to say that our technique is an easy 
procedure to learn and perform in PSPs without increasing  
the risks of complications or recurrence for the patients.

Conclusions

Thoracic surgery is living a new era with the introduction of 
minimally invasive surgery, and SITS/U-VATS is, for sure, 
one of the most innovating procedure. In the last few years, 
especially for PSP, single port VATS is taking up space with 
a different type of procedure to perform lung resection 
without increasing the size of the incision (9-13).

Son et al. described anchoring suture technique for 
single port VATS wedge resection (11); Jeon and Kim (12) 
described a technique similar to ours but they pass the 
needle through the lung parenchyma that can be injured, 
and so it has needed another suture. Moreover, with our 
procedure, it is possible to reduce the amount of lung 
parenchyma to remove.

Our loop technique allows to perform SITS without 
increasing the cost of the operation because no other device 
is needed, the mean operative time is less than one hour, and 
it offers excellent results regarding the duration of recovery, 
postoperative pain and paraesthesia, without increasing the 
risks of complications for the patient. The access to the 
pulmonary ligament is comfortable, and the obliteration of 
the pleural space is simple performing abrasion. No patients 
suffered from chronic postoperative pain and no ipsilateral 
recurrence was diagnosed in the 24 postoperative months. 

However, we intend to resubmit the data mentioned 
above after having studied a more numerous groups of 
patients that have undergone such surgery.

Table 1 Clinical characteristics of 18 patients with PSP

Characteristics Values

Age, years (mean ± SD) 24.6±5.37

Sex

Male 18

Female 0

BMI, kg/m2 (mean ± SD) 22±3.36

Side involved

Right 11

Left 7

Smoking status

Never 5

Former or current 13

Surgical indication

Recurrence 11

Persistent air leak (>72 hours) 3

Contralateral pneumothorax 4

Other 0

PSP, primary spontaneous pneumothorax. 

Table 2 Surgical results of 18 patients with PSP

Characteristics Values

Operative time, min (mean ± SD) 55±7.36

Median mechanical staplers used (mean ± SD) 3±0.96

Conversion to standard VATS/thoracotomy 0

Pleurodesis (brushing) 18

Section of the pulmonary ligament 18

Median postoperative drainage, days (mean ± SD) 2±0.60

Median postoperative stay, days (mean ± SD) 3±0.63

Postoperative pain (NRS), (mean ± SD)

POD 0 1±1.23

POD 1 0±0.61

POD 2 0±0.32

Discharge 0±0.23

Postoperative complications None

Ipsilateral recurrence None

POD, postoperative day; PSP, primary spontaneous pneumothorax. 
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