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Abstract
Spontaneous pneumothorax is usually caused by the rupture of subpleural blebs/bullae in the
underlying lung and is one of the most common elective applications of video-assisted
thoracoscopic surgery (VATS). VATS has been used as an alternative to thoracotomy in the
treatment of spontaneous pneumothorax. Recurrent pneumothorax and persistent air leakage are
quite often indications for spontaneous pneumothorax, and bilateral spontaneous pneumothorax
is also considered to be an indication for surgical intervention. The goals of surgical intervention
are to eliminate intrapleural air collection and prevent recurrence. Diverse procedures have been
reported in the surgical treatment for spontaneous pneumothorax. We review the literature
regarding the VATS approach for spontaneous pneumothorax.

Background
With advances in videothoracoscopic equipment, most
operations for spontaneous pneumothorax are usually
performed with a minimally invasive technique that
involves video-assisted thoracoscopic surgery (VATS) [1].
Additionally, VATS has the advantage that inspection of
the pleura and lung is more complete than when carried
out through limited thoracotomy. This VATS procedure is
generally done in the full lateral decubitus position under
general anesthesia [2-4]. Many researchers have reported
a variety of techniques for the treatment of spontaneous
pneumothorax via VATS. In this report we review the literature on the VATS approach for spontaneous pneumothorax.

Treatment of spontaneous pneumothorax
Patients with spontaneous pneumothorax, which is usually caused by a rupture of a subpleural bleb or bulla in
the underlying lung, most commonly present with ipsilat-

eral sudden chest pain and dyspnea. Spontaneous pneumothoraces are classified as primary or secondary [5-7].
Primary spontaneous pneumothorax occurs in otherwise
healthy patients, most commonly in tall, young, lean
males and particularly in those who smoke [7]. Secondary
spontaneous pneumothorax occurs as a complication of
an underlying lung disease, which most often is chronic
obstructive pulmonary disease [5,7]. In either case, the
goals of pneumothorax treatment are to eliminate intrapleural air collection and to prevent recurrence. In the first
episodes of spontaneous pneumothorax, observation,
simple aspiration, or chest tube drainage in proportion to
clinical stability or the degree of pneumothorax are recommended as first-line therapies [6-12]. The recurrence
rate after these therapies has been reported to range from
16% to 52%, with a mean of 30% [5,10,12,13]. Treatment
to prevent recurrent pneumothorax is essential under clinical conditions such as spontaneous pneumothorax with
potential respiratory insufficiency, recurrent spontaneous
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pneumothorax, or persistent pneumothorax. Under these
conditions, a surgical option is considered for pneumothorax.

Surgical indications and procedure for
spontaneous pneumothorax
The generally accepted indications for surgical intervention in pneumothorax are as follows [6,7,9,13-15]: 1)
recurrent ipsilateral pneumothorax, 2) first contralateral
pneumothorax, 3) bilateral simultaneous pneumothorax,
4) spontaneous hemopneumothorax, and 5) professions
at risk (e.g., pilots, divers). Recently, based on the minimal invasiveness of VATS, several studies have recommended surgical treatment for the first episode of
pneumothorax [16-19]. Surgical management aims at the
resection of blebs or the suturing of pulmonary perforation and the creation of pleurodesis. The operation is usually performed under general anesthesia and one-lung
ventilation. At one time, the surgical approach had been
through either standard posterolateral thoracotomy or,
more frequently, smaller incisions [15]. In the 1990s, due
to the advent of video-imaging technology and instruments, a thoracoscopic procedure, called VATS, became
widespread [7]. Since then, most reports on the surgical
treatment of spontaneous pneumothorax have dealt with
VATS instead of open thoracotomy. In the VATS procedure, patients are usually in the lateral decubitus position,
and three ports are generally necessary: one for the thoracoscope and two for the lung graspers and stapling devices
[20-22]. Combined stapled resection of blebs and bullae
and the creation of pleurodesis (e.g. abrasion, apical pleurectomy, and chemical, laser, or electrocautery pleurodesis) is most commonly performed [7,21-31]. Recently, it
was reported that recurrence was prevented by bullectomy
and reinforcement of the visceral pleura (covering the stapled line with absorbable mesh) [32]. Although procedures other than stapled resection, including clipping
pedicled bullae, ligation or looping of bullous lesions and
electrocautery or laser abrasion of small blebs and bullae,
have also been described [33,34], they have been reported
to be inferior to the stapled resection of blebs and bullae
with regard to recurrence. Global recurrence rates after
bullectomy accompanied by pleurodesis range from 0 to
10%, and are mostly less than 5% [5,22,25-28,32,35-38].
The number of blebs is associated with the recurrence rate,
according to the report by Naunheim et al. [39]. The postoperative recurrence rate was 27.3% when no blebs were
indentified, and 0% and 2.7% with one or multiple blebs,
respectively [39]. Apical lung wedge resection offers lower
recurrence rates even if no blebs (no thoracoscopic abnormalities) are seen [40,41]. On the other hand, if surgical
management involves a pleural procedure alone or surgical resection of blebs alone, either is associated with
higher recurrence rates (6.3% to 16.0%) [32,36]. In addition, the combination of thoracoscopic bullectomy and
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chemical pleurodesis, such as with tetracycline, instead of
abrasion/pleurectomy is also less successful, except for
talc poudrage [15,42]. Vanderschueren's classification
[43] is often used to determine the extent of morphologic
lung alteration for spontaneous pneumothorax. This classification consists of four different stages: stage I: no endoscopic abnormalities (normal findings), stage II:
pleuropulmonary adhesions, stage III: blebs/bullae less
than 2 cm in diameter, and stage IV: bullae more than 2
cm in diameter. Different results have been published
based on these stages [29]. Stage I pneumothorax is most
apt to recur, although the pathophysiology and mechanisms of spontaneous pneumothorax are not well known.
In stage I cases, apical lung resection and apical pleurectomy are not sufficient and additional treatment such as
talc poudrage might be indicated [29,41].

Thoracotomy versus VATS
Randomized clinical trials that have compared the clinical
results of a VATS procedure to thoracotomy for spontaneous pneumothorax have shown that the VATS procedure
was superior to thoracotomy with regard to postoperative
pain, hospital stay, and pulmonary function [44-46].
VATS showed no advantage over thoracotomy with regard
to the postoperative recurrence rate [15,47]. Based on previous retrospective reports, patients who underwent VATS
seemed to be more likely to develop recurrence [5,15,35].

New technology – needle VATS
According to the recent development of technology in the
videoscopic field, several reports have shown that needlescopic VATS is feasible in the treatment of spontaneous
pneumothorax [48,49]. The use of needlescopic instruments (2 mm in diameter) has been valuable for further
reducing postoperative neuralgia and for wound-healing
without a scar.

Simultaneous bilateral spontaneous
pneumothorax
Simultaneous bilateral spontaneous pneumothorax is an
infrequent phenomenon that reportedly accounts for
approximately 1% of all cases of spontaneous pneumothorax [50,51]. Although the clinical presentation of simultaneous bilateral spontaneous pneumothorax is diverse, it
can deteriorate into death [52-55]. First, chest drainage is
indispensable in the treatment of bilateral spontaneous
pneumothorax. Next, we must consider the need for further treatment, including surgery or pleurodesis
[51,53,56,57]. It has been reported that the recurrence
rate of pneumothoraces after surgical intervention is far
lower than that after medical pleurodesis [5,7]. Therefore,
single-stage surgical treatment for bilateral pneumothorax
is often selected. Lee and coauthors reported that a lower
body mass index and the presence of bilateral blebs/bullae on high-resolution CT were significant independent
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risk factors for simultaneous bilateral primary spontaneous pneumothorax [58]. Huang et al. reported similar
findings and supported the notion that patients with
spontaneous bilateral pneumothorax required cautious
treatment [59]. On the other hand, based on the fact that
approximately 70% of patients with simultaneous bilateral pneumothorax have underlying lung disease [50,56],
rather than bullous disease or emphysema, we should
also investigate the possible presence of a serious lung disorder such as malignancy, interstitial disease, or tuberculosis [55,56].

Surgical approach to both lungs
Median sternotomy or bilateral axillary thoracotomy has
been traditionally performed for the bilateral treatment of
pneumothorax [3,60]. With the advent of VATS, there
have been several reports of a bilateral VATS procedure at
a single sitting, with excellent results [2,61,62]. The bilateral VATS procedure is usually performed in the full lateral
decubitus position [61]. After the first side is complete,
the patient is rotated to the opposite lateral decubitus
position, and an identical procedure is performed on the
contralateral side. As described in several reports on bilateral spontaneous pneumothorax or volume reduction surgery [1,3,4,20,62], the bilateral VATS procedure has also
been performed in the supine position. This procedure is
useful in several aspects, compared to that in the bilateral
decubitus position. With the supine position, specifically,
we are not concerned with the amount of labor involved
in changing the lateral decubitus position of the patient,
kinking of the chest tube during rotation of the patient to
the opposite lateral decubitus position, problems in
reconfirming placement of the endotracheal tube (double-lumen tube or bronchial blocker), or handling as a
cause of iatrogenic pneumothorax of the opposite side
during the operation on the first side in a situation without chest tube drainage. When we perform the VATS procedure in the lateral decubitus position, the working ports
are usually positioned anteriorly from the tip of the scapula. In the supine procedure, the anterior portion from the
tip of the scapula can be included in the operative field.
Therefore, as in the lateral decubitus position, bilateral
VATS in the supine position can be performed without
difficulty by tilting the operative table, especially with
regard to an approach to apical and upper mediastinal
sites of the lung. If resection is planned in the lower lobes
or posteriorly, it may be difficult to achieve satisfactory
manipulation of VATS in the supine position [62] because
of the elevated arms. A simple bullectomy does not
account for all instances of the bilateral VATS procedure in
the supine position, and bilateral volume reduction surgery for diffuse pulmonary emphysema in this position
can be performed [62]. This VATS procedure in the supine
position may be useful for single-stage treatment of bilateral thoracic disease, especially localized in the upper
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and/or middle lobes of the lung [62]. It saves the trouble
of changing the position of the patient and can be efficiently performed by simply tilting the operation table.
This supine approach would not be associated with
increased morbidity or a prolonged hospital stay compared to staged bilateral VATS [63].
Recently, a few researchers [64-66] have introduced, as a
further advanced novel procedure, a thoracoscopic ipsilateral transmediastinal approach to contralateral as well as
ipsilateral bullous lesions in patients with bilateral pneumothorax in the supine position, although the results
were obtained under limited situations. Further new techniques with the VATS procedure will likely be developed
in the future.

Competing interests
The author declares that they have no competing interests.

Authors' contributions
The author performed a literature search, and wrote and
approved the final manuscript.

References
1.

2.
3.

4.

5.
6.
7.
8.

9.

10.

11.
12.
13.

Maruyama R, Anai H: Video-assisted thoracoscopic surgery for
bilateral spontaneous pneumothorax in supine position: the
use of a pillow beneath the back for intercostals space widening. Thorac Cardiovasc Surg 2000, 48:370-371.
Lang-Lazdunski L, de Kerangal X, Pons F, Jancovici R: Primary spontaneous pneumothorax: one-stage treatment by bilateral
videothoracoscopy. Ann Thorac Surg 2000, 70:412-417.
Watanabe S, Nakamura Y, Kariatsumari K, Sakasegawa KI, Mukaihara
K, Sakata R: A single-stage video-assisted thoracoscopic surgery procedure for simultaneous bilateral spontaneous
pneumothorax in a supine position. Thorac Cardiovasc Surg 2003,
51:97-105.
Huang PM, Chang YL, Hsu HH, Chen JS, Lee JM, Lee YC: Supine
position with alternating inflation pneumatic cuffs in videoassisted thoracoscopic surgery for bilateral pneumothorax. J
Thorac Cardiovasc Surg 2005, 129:437-439.
Schramel FM, Postmus PE, Vanderschueren RG: Current aspects of
spontaneous pneumothorax. Eur Respir J 1997, 10:1372-1379.
Henry M, Arnold T, Harvey J: BTS guidelines for the management of spontaneous pneumothorax. Thorax 2003, 58(Suppl
II):ii39-ii52.
Tschopp JM, Rami-Porta R, Noppen M, Astoul P: Management of
spontaneous pneumothorax: state of the art. Eur Respir J 2006,
28:637-650.
Andrivet P, Djedaini K, Teboul JL, Brochard L, Dreyfuss D: Spontaneous pneumothorax: comparison of thoracic drainage vs
immediate or delayed needle aspiration.
Chest 1995,
108:335-339.
Baumann MH, Strange C, Heffner JE, Light R, Kirby TJ, Klein J, Luketich JD, Panacek EA, Sahn SA: Management of spontaneous pneumothorax: an American college of chest physicians Delphi
consensus statement. Chest 2001, 119:590-602.
Noppen M, Alexander P, Driesen P, Slabbynck H, Verstraeten A:
Manual aspiration versus chest tube drainage in first episodes of primary spontaneous pneumothorax. Am J Respir Crit
Care Med 2002, 165:1240-1244.
Baumann MH, Noppen M: Pneumothorax. Respirology 2004,
9:157-164.
Baumann MH: Management of spontaneous pneumothorax.
Clin Chest Med 2006, 27:369-381.
Asamura H: Thoracoscopic procedures for intrathoracic diseases: the present status. Respirology 1999, 4:9-17.

Page 3 of 5
(page number not for citation purposes)

World Journal of Emergency Surgery 2008, 3:23

14.
15.
16.
17.
18.

19.

20.
21.
22.
23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

33.
34.

35.

Baumann MH, Strange C: The clinician's perspective on pneumothorax management. Chest 1997, 112:822-828.
Massard G, Thomas P, Wihlm JM: Minimally invasive management for first and recurrent pneumothorax. Ann Thorac Surg
1998, 66:592-599.
Torresini G, Vaccarili M, Divisi D, Crisci R: Is video-assisted thoracic surgery justified at first spontaneous pneumothorax?
Eur J Cardiothorac 2001, 20:42-45.
Chou SH, Cheng YJ, Kao EL: Is video-assisted thoracic surgery
indicated in the first episode primary spontaneous pneumothorax? Interact Cardiovasc Thorac Surg 2003, 2:552-554.
Margolis M, Gharagozloo F, Tempesta B, Trachiotis GD, Katz NM,
Alexander P: Video-assisted thoracic surgical treatment of initial spontaneous pneumothorax in young patients. Ann Thorac
Surg 2003, 76:1661-1664.
Sawada S, Watanabe Y, Moriyama S: Video-assisted thoracoscopic surgery for primary spontaneous pneumothorax:
evaluation of indications and long-term outcome compared
with conservative treatment and open thoracotomy. Chest
2005, 127:2226-2230.
Cannon WB, Vierra MA, Cannon A: Thoracoscopy for spontaneous pneumothorax. Ann Thorac Surg 1993, 56:686-687.
Passlick B, Born C, Haussinger K, Thetter O: Efficiency of videoassisted thoracic surgery for primary and secondary spontaneous pneumothorax. Ann Thorac Surg 1998, 65:324-327.
Chan P, Clarke P, Daniel FJ, Knight SR, Seevanayagam S: Efficacy
study of video-assisted thoracoscopic surgery pleurodesis for
spontaneous pneumothorax. Ann Thorac Surg 2001, 71:452-454.
De Bruyne C, Vanderschueren RG, Van Swieten HA, Claeys D, Muysoms F, Flamme A: A simplified thoracoscopic technique in performing pleurectomy for spontaneous and recurrent
pneumothorax. J Am Coll Surg 1994, 179:741-743.
Cardillo G, Facciolo F, Giunti R, Gasparri R, Lopergolo M, Orsetti R,
Martelli M: Videothoracoscopic treatment of primary spontaneous pneumothorax: a 6-year experience. Ann Thorac Surg
2000, 69:357-362.
Hatz RA, Kaps MF, Meimarakis G, Loehe F, Muller C, Furst H: Longterm results after video-assisted thoracoscopic surgery for
first-time and recurrent spontaneous pneumothorax. Ann
Thorac Surg 2000, 70:253-257.
Lang-Lazdunski L, Chapuis O, Bonnet PM, Pons F, Jancovici R: Videothoracoscopic bleb excision and pleural abrasion for the
treatment of primary spontaneous pneumothorax: longterm results. Ann Thorac Surg 2003, 75:960-965.
Bobbio A, Ampollini L, Internullo E, Caporale D, Cattelani L, Bettati
S, Carbognani P, Rusca M: Thoracoscopic parietal pleural argon
beam coagulation versus pleural abrasion in the treatment
of primary spontaneous pneumothorax. Eur J Cardiothorac Surg
2006, 29:6-8.
Santillan-Doherty P, Argote-greene LM, Guzman-Sanchez M: Thoracoscopic management of primary spontaneous pneumothorax. Am Surg 2006, 72:145-149.
Ayed AK, Chandrasekaran C, Sukumar M: Video-assisted thoracoscopic surgery for primary spontaneous pneumothorax: clinicopathological correlation. Eur J Cardiothorac Surg 2006,
29:221-225.
Cardillo G, Carleo F, Giunti R, Carbone L, Mariotta S, Salvadori L,
Petrella L, Martelli M: Videothoracoscopic talc poudrage in primary spontaneous pneumothorax: a single-institution experience in 861 cases. J Thorac Cardio Thorac Surg 2006, 131:322-328.
Ignolfsson I, Gyllstedt E, Lillo-Gil R, Pikwer A, Jonsson P, Gudbjartsson T: Reoperations are common following VATS for spontaneous pneumothorax: study of risk factors. Interact Cardiovasc
Thorac Surg 2006, 5:602-607.
Sakamoto K, Takei H, Nishii T, Maehara T, Omori T, Tajiri M, Imada
T, Takanashi Y: Staple line coverage with absorbable mesh
after thoracoscopic bullectomy for spontaneous pneumothorax. Surg Endosc 2004, 18:478-481.
Takeno Y: Thoracoscopic treatment of spontaneous pneumothorax. Ann Thorac Surg 1993, 56:688-690.
Inderbitzi RGC, Leiser A, Furrer M, Althaus U: Three years' experience in video-assisted thoracic surgery (VATS) for spontaneous pneumothorax.
J Thorac Cardiovasc Surg 1994,
107:1410-1415.
Mouroux J, Elkaim D, Padovani B, Myx A, Perrin C, Rotomondo C,
Chavaillon JM, Blaive B, Richelme H: Video-assisted thoraco-

http://www.wjes.org/content/3/1/23

36.

37.
38.

39.

40.

41.
42.

43.
44.
45.

46.

47.

48.

49.

50.
51.

52.
53.
54.
55.

56.

scopic treatment of spontaneous pneumothorax: technique
and results of one hundred cases. J Thorac Cardiovasc Surg 1996,
112:385-391.
Horio H, Nomori H, Kobayashi R, Naruke T, Suemasu K: Impact of
additional pleurodesis in video-assisted thoracoscopic bullectomy for primary spontaneous pneumothorax. Surg Endosc
2002, 16:630-634.
Luh SP, Tsai TP, Chou MC, Yang PC, Lee CJ: Video-assisted thoracic surgery for spontaneous pneumothorax: outcome of
189 cases. Int Surg 2004, 89:185-189.
Gossot D, Galetta D, Stern JB, Debrosse D, Caliandro R, Girard P,
Grunenwald D: esults of thoracoscopic pleural abrasion for
primary spontaneous pneumothorax.
Surg Endosc 2004,
18:R466-471.
Naunheim KS, Mack MJ, Hazelrigg SR, Ferguson MK, Ferson PF, Boley
TM, Landreneau RJ: Safety and efficacy of video-assisted thoracic surgical techniques for the treatment of spontaneous
pneumothorax. J Thorac Cardiovasc Surg 1995, 109:1198-1204.
Czerny M, Salat A, Fleck T, Hofmann W, Zimpfer D, Eckersberger F,
Klepetko W, Wolner E, Mueller MR: Lung wedge resection
improves outcome in stage I primary spontaneous pneumothorax. Ann Thorac Surg 2004, 77:1802-1805.
Zisis C, Stratakos G: Do we know the ideal surgical treatment
for primary spontaneous pneumothorax? Eur J Cardiothorac
Surg 2006, 29:1067-1068.
Waterworth PD, Kallis P, Townsend ER, Fountain W: Thoracoscopic bullectomy and tetracycline pleurodesis for the treatment of spontaneous pneumothorax. Respir Med 1995,
89:563-566.
Vanderschueren RG: The role of thoracoscopy in the evaluation and management of pneumothorax.
Lung 1990,
168(Suppl):1122-1125.
Waller DA, Forty J, Morritt GN: Video-assisted thoracoscopic
surgery versus thoracotomy for spontaneous pneumothorax. Ann Thorac Surg 1994, 58:372-377.
Sekine Y, Miyata Y, Yamada K, Yamada H, Yasukawa T, Saitoh Y,
Yoshida S, Fujisawa T: Video-assisted thoracoscopic surgery
does not deteriorate postoperative pulmonary gas exchange
in spontaneous pneumothorax patients. Eur J Cardiothorac Surg
1999, 16:48-53.
Balduyck B, Hendriks J, Lauwers P, Schil PV: Quality of life evolution after surgery for primary or secondary spontaneous
pneumothorax: a prospective study comparing different surgical techniques. Interact Cardiovasc Thorac Surg 2008, 7:45-49.
Kim KH, Kim HK, Han JY, Kim JT, Won YS, Choi SS: Transaxillary
minithoracotomy versus video-assisted thoracic surgery for
spontaneous pneumothorax.
Ann Thorac Surg 1996,
61:1510-1512.
Hazama K, Akashi A, Shigemura N, Nakagiri T: Less invasive needle
thoracoscopic laser ablation of small bullae for primary
spontaneous pneumothorax. Eur J Cardiothorac Surg 2003,
24:139-144.
Chen JS, Hsu HH, Kuo SW, Tsai PR, Chen RJ, Lee JM, Lee YC: Needlescopic versus conventional video-assisted thoracic surgery
for primary spontaneous pneumothorax: a comparative
study. Ann Thorac Surg 2003, 75:1080-1085.
Graf-Deuel E, Knoblauch A: Simultaneous bilateral spontaneous
pneumothorax. Chest 1994, 105:1142-1146.
Sayar A, Turna A, Metin M, Kugukyagci N, Solak O, Gurses A: Simultaneous bilateral spontaneous pneumothorax. Report of 12
cases and review of the literature. Acta Chir Belg 2004,
104:572-576.
Beg MH, Reyazuddin : Bilateral simultaneous pneumothorax. A
study of 25 cases. Indian J Chest Dis Allied Sci 1990, 32:25-27.
Hay E, Sternfeld M, Rashid A, Kunichevsky S, Eliraz A: Simultaneous
bilateral spontaneous pneumothorax: case report. Am J Emerg
Med 1992, 10:50-52.
Sunam G, Gok M, Ceran S, Solak H: Bilateral pneumothorax: a
retrospective analysis of 40 patients. Surg Today 2004,
34:817-821.
Sakurai H, Hada M, Miyashita Y, Tsukamoto K, Oyama T, Ashizawa I:
Simultaneous bilateral spontaneous pneumothorax secondary to metastatic angiosarcoma of the scalp: report of a case.
Surg Today 2006, 36:919-922.
Brandstetter GD: Simultaneous bilateral spontaneous pneumothorax. Its bite is worse than its bark. Chest 1994, 106:4-5.

Page 4 of 5
(page number not for citation purposes)

World Journal of Emergency Surgery 2008, 3:23

57.
58.
59.
60.
61.
62.

63.
64.
65.

66.

http://www.wjes.org/content/3/1/23

Lewis RL, Moore JM, Kline AL: Simultaneous bilateral spontaneous pneumothorax: a case report. Curr Surg 2002, 59:99-100.
Lee SC, Cheng YL, Huang CW, Tzao C, Hsu HH, Chang H: Simultaneous bilateral primary spontaneous pneumothorax.
Respirology 2008, 13:145-148.
Huang TW, Cheng YL, Tzao C, Hung C, Hsu HH, Chen JC, Lee SC:
Factors related to primary bilateral spontaneous pneumothorax. Thorac Cardiovasc Surg 2007, 55:310-312.
Vishnevsky AA, Nickoladze GD: One-stage operation for bilateral bullous lung disease. J Thorac Cardiovasc Surg 1990, 99:30-34.
Ayed AK: Bilateral video-assisted thoracoscopic surgery for
bilateral spontaneous pneumothorax.
Chest 2002,
122:2234-2237.
Bingisser R, Zollinger A, Hauser M, Bloch KE, Russi EW, Weder W:
Bilateral volume reduction surgery for diffuse pulmonary
emphysema by video-assisted thoracoscopy. J Thorac Cardiovasc Surg 1996, 112:875-882.
Yim APC: Simultaneous vs staged bilateral video-assisted thoracoscopic surgery. Surg Endosc 1996, 10:1029-1030.
Nazari S, Buniva P, Aluffi A, Salvi S: Bilateral open treatment of
spontaneous pneumothorax: a new access. Eur J Cardiothorac
Surg 2000, 18:608-610.
Wu YC, Chu Y, Liu YH, Yeh CH, Chen TP, Liu HP: Thoracoscopic
ipsilateral approach to contralateral bullous lesion in
patients with bilateral spontaneous pneumothorax. Ann Thorac Surg 2003, 76:1665-1667.
Cho DG, Cho KD, Kang CU, Jo MS: Thoracoscopic apico-posterior transmediastinal approach for bilateral spontaneous
pneumothorax. Interact Cardiovasc Thorac Surg 2008, 7:352-354.

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 5 of 5
(page number not for citation purposes)

