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Wedge resection and pleurodesis through single-incision videothoracoscopic 
transmediastinal approach for bilateral spontaneous pneumothorax

Bilateral spontan pnömotoraks için tek insizyondan videotorakoskopik transmediastinal 
kama rezeksiyon ve plörodezis

Yekta Altemur Karamustafaoğlu, Fazlı Yanık, Yener Yörük

ÖZ
Genellikle bilateral pnömotoraks olgularında, video yardımlı 
torakoskopik cerrahi her iki tarafa da ardışık olarak uygulanır. 
Bununla birlikte, çok az sayıda bilateral pnömotoraks için 
video yardımlı torakoskopik cerrahi ile transmediastinal yolla 
büllektomi olgusu bildirilmiştir. Yirmi yaşında erkek hasta, sağ 
pnömotoraks nedeni ile kliniğimize başvurdu ve hastada tedavisi 
sürmekteyken dört gün sonra sol spontan pnömotoraks gelişti. 
Supin pozisyonda tek insizyon video yardımlı torakoskopik 
cerrahi ile büllektomi ve plörodezis yapıldı. Ameliyattan 72 saat 
sonra hasta sorunsuz bir şekilde taburcu edildi. Sonuç olarak, 
tek insizyon transmediastinal yol kullanılarak yapılan video 
yardımlı torakoskopik cerrahi ile büllektomi ve plörodezis 
teknik olarak güvenilir ve olumlu cerrahi sonuçları olan iyi 
seçenekler olabilir.

Anah tar söz cük ler: Mediasten, plevral kavite, pnömotoraks, video 
yardımlı torakoskopik cerrahi.

ABSTRACT
In general, in cases of bilateral primary pneumothorax, video-
assisted thoracoscopic surgery procedures are performed 
sequentially on both sides. However, there are only a few reported 
cases of bullectomy through video-assisted thoracoscopic 
surgery using a transmediastinal approach for bilateral primary 
spontaneous pneumothorax. A 20-year-old male patient was 
admitted to our clinic with a right pneumothorax and developed a 
left pneumothorax four days later while he was under treatment. 
He underwent bilateral bullectomy and pleurodesis via a single-
incision video-assisted thoracoscopic surgery in the supine 
position. The patient was discharged uneventfully within 
72 h after the procedure. In conclusion, bilateral bullectomy 
and pleurodesis using single-incision transmediastinal access 
video-assisted thoracoscopic surgery may be good choices that 
are technically reliable and provide favorable surgical outcomes.
Keywords: Mediastinum, pleural cavity, pneumothorax, video-assisted 
thoracoscopic surgery.
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Bilateral bullectomy or blebectomy and surgical 
pleurodesis through mini-thoracotomy or video-
assisted thoracoscopic surgery (VATS) have been 
the main goals of definitive treatment to prevent 
recurrence in patients with primary spontaneous 
pneumothorax (PSP). Single-incision VATS through 
anterior transmediastinal access (TMA) for the 
contralateral thoracic cavity is a surgical alternative 
to bilateral PSP (BPSP) and can reduce postoperative 
pain, incision scarring, and duration of hospital stay 
compared to bilateral sequential operation.[1] The 
transmediastinal VATS (TMA-VATS) approach may 
be a feasible, safe, and good choice for BPSP. For 
this procedure, Wu et al.[1] preferred the anterior 

transmediastinal route, while Cho et al.[2] opted for 
the posterior transmediastinal route. It may provide 
advantages for the patient, such as a shorter hospital 
stay, reduced operative and anesthesia time, a smaller 
and single incision, and earlier tube removal and 
mobilization compared to the bilateral sequential 
VATS (BS-VATS). In a single-incision VATS, it is 
thought to be difficult to move the thoracoscopic 
instruments for mediastinal dissection through the 
single incision; however, the uniportal TMA-VATS can 
be more easily achievable to the supine position due 
to the ergonomic advantages and more comfortable 
to manipulate the instruments and staplers in parallel 
geometry.
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In this article, we report our experience on BPSP 
treatment using TMA-VATS.

CASE REPORT
A 20-year-old man was admitted with his first 

episode of a right pneumothorax. Thoracic computed 
tomography (CT) revealed bullae and blebs located at 
the apex of both upper lobes and a right pneumothorax. 
The mean heart rate was 92 min and oxygen saturation 
was 91% at the time of hospital admission. Other 
system examinations were normal. A chest tube was 
inserted into the right pleural cavity (Figure 1a). The 
right lung was nearly fully expanded, but air leak 
persisted for four days in expiration as minimal. 
However, a left pneumothorax developed four days 
later, while the patient was being treated for right 
pneumothorax (Figure 1b). Pulmonary compression 
was about 80% for the right lung initially and, then, 
20% for the left lung. We did not perform chest tube 
drainage due to minimal lung collapse for the left 
lung. Subsequently, a one-stage bilateral surgical 
intervention was scheduled. The patient was given 
a detailed face-to-face explanation of the surgical 
method and its possible risks and benefits before 
surgery.

Under general anesthesia and double-lumen 
endotracheal tube intubation, we placed the patient 
in a semi-supine position and performed a right-side 
thoracoscopy. A single 4-cm incision was made in the 

fifth intercostal space at the midaxillary line of the 
right side, and a wound retractor was inserted to allow 
for surgical instruments and a camera. First, the right 
apical bullae were excised with two 60-mm rotating 
endoscopic linear stapler devices (Covidien Endo 
GIA Universal Roticulator 60 4.8 mm; North Haven, 
CT, USA) (Figure 2a). Then, the anterior mediastinal 
pleura and surrounding tissue were opened 7 to 10 cm 
between the sternum and the superior vena cava using 
a bipolar L-hook probe. The apical bulla or bleb of 
the left lung was meticulously identified and excised 
using two 60-mm rotating endoscopic linear staplers 
(Covidien Endo GIA Universal Roticulator 60 4.8 mm; 
North Haven, CT, USA) (Figure 2b, c). During the 
procedure, if controlled single-lung ventilation was 
needed, selective deflation of the left lung or an apnea 
period was carried out. Subsequently, bilateral parietal 
pleural abrasion was performed using gauze with the 
Foerster lung grasping clamps (SCANLAN®; Scanlan 
International Inc., MN, USA), and air leaks were 
checked by inflating the lung, which was immersed in 
saline solution (Figure 2d). After surgery, a 28F chest 
tube was inserted through the mediastinal incision 
into the apex of the left thorax and another 28F chest 
tube into the right thorax through the same incision 
(Figure 3). The patient tolerated the whole procedure 
well. On postoperative Days 2 and 3, the left and right 
chest tubes were removed, respectively, and the patient 
was discharged uneventfully. There were no intra- or 
postoperative complications, and no recurrence of 

Figure 1. (a) Coronal view of computed tomography showing the total lung collapse of left lung 
and apical bleb in right lung. (b) Chest X-ray showing the thorax drain in right lung and partial lung 
collapse in left lung four days after chest tube insertion to right lung.

(a) (b)
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pneumothorax was observed during the three-month 
follow-up period.

DISCUSSION
The appropriate choice of surgical approach 

for BPSP is clinically important and still 
debatable. Surgical resection of bullae is the most 
effective treatment for recurrent and bilateral 
pneumothoraces.[3,4] The BS-VATS bullectomy and 
pleurodesis are considered favorable options that are 
safe and feasible for the treatment of BPSP, although 
they require longer surgical times and increased risks 
of intraoperative complications.[5,6] Moreover, these 
procedures may cause patients to suffer more pain, 
multiple bilateral incisional wounds, poorer aesthetic 
results, and greater discomfort.[6,7] Conversely, single-
incision TMA-VATS has been revealed to be a less 
invasive, yet reliable method compared to median 
sternotomy, transverse thoracosternotomy, and staged 

Figure 2. Images taken during the procedure. (a) The right lung bulla is resected with an endostapler. 
(b) The incision is being made in the mediastinal pleura between the sternum and the pericardium 
with a hook electrode. (c) Excision of the bleb using an endostapler through transmediastinal access. 
(d) Pleural abrasion with a gauze-packed long hemostatic clamp.

(a)

(c)

(b)

(d)

Figure 3. Postoperative chest X-ray showing the chest 
tube inserted through the mediastinal incision to the 
contralateral thoracic cavity.
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bilateral thoracotomies.[8] Contralateral bullectomy 
and pleurodesis are obviously more difficult, but 
feasible with full safety, a better surgical view, and 
no need for position change despite longer surgery 
and anesthesia times.[5,6] Wu et al.[1] were the first to 
report the new ipsilateral transmediastinal technique 
for bilateral bullectomy and pleurodesis through 
unilateral VATS in four patients. Later, Cho et al.[9] 
developed a different method of apicoposterior TMA 
(between the vertebrae and esophagus) to perform 
TMA-VATS bullectomy for simultaneous bilateral 
pneumothoraces. Cho et al.[2] reported a novel 
technique for treating BPSP, which they referred to as 
ipsilateral apicoposterior TMA-VATS, and compared 
it with bilateral sequential BS-VATS. They noted 
that the TMA-VATS approach could be a safe and 
feasible procedure for BPSP. Specifically, TMA-
VATS may reduce the duration of surgery, avoid the 
need for multiple bilateral wounds and long-duration 
placement of chest tubes, and shorten the length of 
hospital stay compared to the BS-VATS procedure. 
However, this procedure has some contraindications 
such as a history of sternotomy or thoracotomy, 
intolerance to one-lung ventilation, fatty mediastinum, 
a remnant large thymus, lung bullae/blebs are located 
in the hilum and posterior or basal region, cardiac 
and vascular abnormalities.[10] Therefore, a meticulous 
preoperative CT evaluation should be carried out for 
all patients. The TMA-VATS technique was applied 
using a multi-port approach for much of the study. 
Li et al.[11] reported that 18 patients with simultaneous 
BPSP or pulmonary bullae were treated with tubeless 
single-port VATS via the anterior mediastinum. Of 
note, there are some advantages and disadvantages 
of single-incision surgery. The main disadvantages 
include difficulty in moving the thoracoscopic 
instruments for mediastinal dissection through the 
minimal single incision, the possibility of incomplete 
exploration of the contralateral hemithorax, the 
inability to manage complications in the contralateral 
hemithorax, and the fact that it may be more easily 
achievable to the supine position due to ergonomic 
advantages. Therefore, the pneumothorax recurrence 
rate in the contralateral hemithorax may be higher 
compared to that of the side of the incision.[11] 
The recurrence rate of contralateral blebs/bullae is 
reported as 26% in patients undergoing single-incision 
surgery, compared to 15% for patients with PSP.[12] 
On the other hand, the main advantages of single-
incision surgery include reduced chronic pain due to 
only having a single incision, better cosmetic results, 
shorter surgical time, and reduced intraoperative 
blood loss. Our technique, which is similar to that 

of Cho et al.,[9] could be suitable for blebs and 
bullae located in the left apex. Our considerations 
are consistent with those of Cho et al.,[9] in that it is 
better to perform the intervention to the right side of 
the mediastinum, as the beating heart can impede the 
movement of endoscopic instruments while inserting 
them into the left thoracic cavity.

In our case, two closed thoracostomy drains were 
placed in the left thorax transmediastinally through 
the same incision. The lungs were nearly fully 
expanded, allowing the left and right chest tubes to be 
removed on postoperative Days 2 and 3, respectively. 
As a result, single-incision surgery was sufficient for 
our patient and appeared to be more cosmetically 
satisfactory and less painful to our patient. Moreover, 
there were no intra- or postoperative complications.

In conclusion, our case demonstrates that bilateral 
bullectomy and pleurodesis using single-incision 
transmediastinal access video-assisted thoracoscopic 
surgery are good choices that are technically reliable and 
provide favorable surgical outcomes. This is because of 
their potential to expedite chest tube removal, shorten 
hospital stays, facilitate postoperative mobilization, 
and provide better cosmetic results for patients with 
bilateral primary spontaneous pneumothorax. This 
procedure may be indicated in patients with bilateral 
blebs/bullae requiring surgical resections.
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