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Abstract: 

Video Assisted Thoracoscopic Surgery (VATS) have promising role in the management of spontaneous 
pneumothorax not only in young patients (pt) with apical blebs but also in elder pt having emphysema. 

Objective: 

To evaluate the out come of VATS as compare to conservative and open Thoracotomy for the management of 
spontaneous pneumothorax and to evaluate various parameters in terms of results. 

Materials and Methods: 

A literature review was performed using Springer link, Bmj, Journal of MAS and major general search engines like 
Google, MSN, Hiwire press and Yahoo etc. The following search terms were used VATS, spontaneous 
pneumothorax, cost effeteness of VATS uniport versus three port, etc. Criteria for selection of literature were the 
number of cases [excluded if less than 20], methods of analysis [statistical or non statistical], operative procedure 
[only universally accepted procedures were selected] and the institution where the study was done 
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Introduction: 

Video assisted laparoscopic surgery (VATS) is emerging as an alternative technique in the evaluation and treatment 
of spontaneous pneumothorax (PN). VATS has been reported effective in treating PN. Open Thoracotomy remains 
the criterion standard therapy for recurrent or persistent pneumothorax  , however due to development of VATS and 
proper vision in side the thoracic cavity along with minimal hospital stay , less post op analgesia , early mobilization 
etc , it may be consider safe alternative to  open Thoracotomy. Our purpose of study is to evaluate role of Video 
assisted thoracoscopic surgery (VATS) in spontaneous pneumothorax over Thoracotomy and to assess various 
parameters in terms of morbidity, cost, recurrences, learning curve etc. 

Spontaneous pneumothorax: 

Pneumothorax is caused by entry of air in to plural pockets either via air ways and lungs or via iatrogenic or traumatic 
injury, resulting in to collapse of lung. 
Spontaneous pneumothorax (SP) is divided in to primary SP (PSP) and secondary (SSP). 
In primary SP no identifiable cause is found while SSP is associated with preexisting pulmonary disease. 

Pathopysiology and clinical manifestation 

(1) Primary pneumothorax: 

This condition more commonly seen in young male between 30 to 40 age group.. Diagnosis usually made in case of 
sudden onset of chest pain and /or dyspnoea. 

• Dyspnoea is rare complaints in PSN as compare to SSP. 



Smoking appears to single most important risk factor with life time risk of developing PN is 12% compare with 1% in 
non smoking (1/2). Pathopysiology of PSP is unknown however  ruptured bulla in the apical lobe are the most 
frequent cause of PSP non randomized study suggest that bullectomy without pleurodesis or pleurectomy does not 
prevent recurrence as effectively as combining two technique. (3/4) 

(2) Secondary spontaneous pneumothorax (SSP). 

The underlying etiology could be COPD, TB, AIDS, cystic fibrosis, sarcoidosi ,etc. Symptoms of SSP presents with 
sudden onset of dyspnoea or respiratory insufficiency and it can be life threatening due to underlying preexisting lung 
disease. In case of spontaneous haemo- pneumothorax, caused by rupture of vessels in side the adhesion, additional 
circulatory symptoms may worsen respiratory symptoms. Emergency treatment is essential by wide bore needle or 
chest tube drainage. Randomized control trial have shown that simple aspiration is equally effective as tradition chest 
tube with immediate success rate of 80 %.( 5/6). 

Objective of treatment: 

(1) Re expansion of lung:  
  
Achieved by chest tube drainage followed by negative suction pressure of -20 cm of water 

(2) Repair of leakage: 
 Usually requires surgery that includes stapling, suturing glue etc 

(3) Prevention of recurrence: 

Can Achieved by obliterating the plural space by creating adhesions between parietal and visceral pleura. 
Pleurodesis may be achieved by surgically, mechanically or pharmacologically. 

Management of spontaneous pneumothorax: 

Small PSP requires no treatment except close observation for several days. 
However after a first recurrence the like hood of subsequent recurrence increases progressively up to 62% for a 
second and 83% for third episode. (7) 
Surgical treatment of SP is the last therapeutic resort for SP that could not be treated by lesser procedure such as 
observation, needle aspiration, and chest tube or by Thoracoscopy. 

Indication: 

(1)   Recurrent ipsilateral or contrlateral pneumothorax 
(2)   Pneumothorax with persistent air leak (more then 3 weeks) 
(3)   B/l synchronous pneumothorax  
(4)   Pneumothorax occur in person whose profession resulted in exposure to atmospheric pressure changes like 
pilot, scuba divers (8) 
(5)   All cases of first recurrence of SSP  

Postero lateral Thoracotomy:   

With the pt under GA using single lung ventilation, a postero lateral Thoracotomy incision made through fifth 
intercostals space. The ribs are spread enough to allow a partial pleurectomy to be performed from level of fifth ribs. 
Intra thoracic procedure consists of excision of blebs, usually by stapling, electro coagulation or laser. Treatment of 
lung lesion is associated with some pleural procedure either pleurectomy (upper 1/3 rd to half of pleural cavity), 
mechanical abrasion. 
Incision is closed in layers using absorbable sutures. Two drains are kept through separate incision and placed on 
negative suction of 20 cm of water. 
After the operation pt is extubated in operation room and transfer to ICU. Intercostals drainage removed when the 
lungs are fully expanded with no residual leak. Pt discharge from hospital when he is mobile and on oral analgesic   . 
Axillary Thoracotomy is relatively less invasive then postero lateral Thoracotomy and can be associated with less 
morbidity. 



Video assisted thoracoscopic surgery 

Relative contra indication; 

(1) Recurrent PSP after surgical treatment 
(2) History of ipsilataral pleural disease 

Anesthetic consideration: 

General anesthesia with double lumen endotracheal intubation is used for separate ventilation of lungs. Correct 
poisoning of ETT is must and can be checked by bronchoscopy. Intra pleural co2 is not necessary. For primary 
spontaneous pneumothorax the anesthesia is not a big problem but for secondary spontaneous pneumothorax, 
because of underlying lung pathology, anesthesia poses major challenge.  
Cases in which pt is very old or extreme underlying lung pathology, vats can be done under epidural and local 
anesthesia. (9) 

Position of patient: 

Patient placed on Lateral position, same for posterior Thoracotomy, ipsilatral arm is positioned horizontally to keep 
the extra working space for the instrument.  

 

Incision and  port placement 

 
Optical trochar placed paravertibral and the instruments trochar are placed at 3rd and 
9th intercostals space on anterior Axillary line. 

 

 



A 7 mm Thoracoscope is available is less traumatic for the paravertibral space. Needle scope VATS have been 
showing further less trauma as compare to conventional VATS.   . (17) 

Instruments: 

Because of rigid thoracic wall the maneuverability of instruments are limited so more freedom in side the 
thoracoscopic cavity can be achieved by angled curved instruments 

Exploration: 

:  

Blunt atraumatic instruments should be used for manipulations of the lung tissue. Through adhesiolysis should be 
done to achieve good operative field, haemostasis is secured by diathermy for any adhesion bands, 70 to 80 % of pt 
having PP have sub pleural bullae (10). Care should be taken while dissecting apical adhesions because of the 
proximity of subclavian vessels. During inspection gentle lung insufflations of air makes collapse bullae at the surface. 
In 1/3rd of the pt, the only independent predictive factor of recurrence of SP was the failure to identify and resects 
blebs at operation (11) 

Resection: 

Single small bullae are resected using two endoloops combined with addition suture to prevent slipping. 

Endoscopic stapler 

Large bullae with wide parenchymal base are resected with linier Endoscopic stapler, it should be perform ensuring 
that full staple line is in continuity to prevent air leak. Division of inferior pulmonary ligament is not usually necessary, 
unless a very large apical bleb or bullae is seen. (20) 
If no bullae or air leak is seen then the procedure can be completed by wedge resection combined with a partial 
pleurectomy. 

Pleurodesis: 

It is done to prevent the rate of recurrence following repair of air leak .the pathophysiologic principal is create 
adhesion by apposing the lung to chest wall is by secretion  of fibrins from the chest wall in to pleural space . 

Pleurodesis can be achieved by, 

(1) Mechanical mean by rolled up Marlex mesh or a piece of gauze. 



 

(2) Chemical pleurodesis by talc, or silver nitrite, talc pleurodesis remains the most inexpensive and most effective 
agent (13) 

 

(3)  Thermal pleurodesis by using electro cautery, laser or argon beam. 

 Pleurodesis can be achieved by pleurectomy, the parietal pleura is detached from endothoracic fascia and it is 
performed between the first and fifth space. 

End of procedure 

The area of adhesiolysis and port sites are inspected for bleeding and haemostasis. 

Reinsufflate the lungs. 

Insert two chest tubes (24 and 26 fr) through Axillary and inferior ports and keep under -20 cm of water. 

Other methods for managing blebs  

   



(1) Endoloop ligation- it can be done by pre tied commercial loops , accidental slipping during ligation during lung 
expansion can   be prevented  by placing double or triple loops around each bullae(14- cost analysis) 

(2) Endoscopic suturing: To minimize cost of the stapler, Endoscopic suturing can be applied by using 
polypropylene. 

(3) Argon beam coagulator: there is more chance of post op air leak as well as recurrence (15) 

Post operative course: 

 
In most of the pt lung functions returns to normal within six weeks for PVC and FEV1 

Complications: 

(1) Mortality for primary SP the mortality is approaching to zero. pt with secondary SP are usually elder having 
underlying lung pathology so mortality is expectable. 
(2) Bleeding:  It may occur through internal thoracic artery, generally it requires no conversion as it can be deal by 
VATS 
(3) Trochar injury: It can be avoided by dissecting the trochar channel with scissor under digital control and by using 
blunt trochar 

Certain important considerations: 

Recurrence after VATS 

Earlier repots of recurrence was mainly due to failure of method of treatment like endoloops, clipping. The reported 
incidence was as high as 22 %( 16) this is high when we compare with open Thoracotomy. The only important 
predictive factor of recurrence of SP was the failure to identify and resect a bleb at operation(104). Also when bullae 
was radio logically diagnosed pre -operatively recurrence tends to occur post operatively (18) 

The recurrence rate is low after combining stapling and pleurodesis. Talc pleurodesis have shown lower recurrence 
rate (19) one study concluded that  video-assisted thoracoscopic treatment of spontaneous pneumothorax by wedge 
resection and pleurectomy has a recurrence-free rate of 93.8% (7) and is therefore an effective treatment for all forms 
of spontaneous pneumothorax.  
A non randomized study suggests that bullectomy without pleurodesis or pleurectomy does not prevent recurrence as 
effectively as combining two techniques. (3/4)) 
Argon beam coagulator has more chance of post op air leak as well as recurrence (15)) 

The relation ship between recurrence and various factors includes age, preoperative procedure, radiological bulla 
diagnosis, operative time, no of bulla or blebs, location of bulla post operation air leak and duration of post op 
drainage.(33)(38) 

Chronic pain at the port site 

It is observed at port site, especially after pleurectomy. Some author routinely prefers one port for thoracoscope   and 
other instruments are put directly through skin incision. Needle port also reduces port site neuralgic pain(17)(21) 

Neuralgia was significantly reduced after adaptation of uniport technique, however learning curve of uniport is higher 
(16) (22) 
Post op morbidity and cosmesis 

VATS seems to be superior to Thoracotomy in terms of low morbidity, low invasiveness and cosmetic issue (23) 
Single-stage bilateral VATS in the supine position has shown itself to be an excellent approach for the treatment of 
bilateral bullous lesions, combining both efficacy and low morbidity. 



Post op narcotic consumption 

It is less in compare to open Thoracotomy (24) 

Post op pulmonary exchange 

Randomized study conducted over 38 pt have shown that bullectomy via vats was less deleterious to pulmonary 
exchange. Thoracotomy cause worsening of gas exchange due to incisional pain, atelectasis and chest wall 
deformity. (25) 

Cost analysis 

For developing country, the cost of VATS procedure is a major concern especially the price of endostappler and 
disposable instruments (26) 
A retrospective study conducted over 50 pts analyzing cost and hospital stay with PSP, there were no difference in 
operative timing between VATS and Axillary Thoracotomy, but the length of hospital stay was higher in Thoracotomy 
group, as compare to VATS, however early return to work has added benefits over cost . so it can be concluded that 
VATS was a cost effective and better tolerable procedure for the t/t of  PPN  compare to Thoracotomy(40 ) 
Use of paper taps for port site closure also reduces cost of therapy. (39) 

Post operation drainage: 

Post operative drainage time is significantly reduced in VATS in comparison to that of open Thoracotomy, also if it 
increase in vats then it will have deleterious effect on recurrence.(6) 

Learning curve: 

Learning curve for VATS is  same  that for any other laparoscopic procedure , however uniport VATS have shown 
demonstrable learning curve for significant efficacy., (34) 

Discussion: 

There are many ways of treatment of the SP, its Pathopysiology remains unknown however PSP is strongly related to 
smoking (1). Since the early 1990, there has been preference of VATS over Thoracotomy. For first episode of PSP, 
there are no doubts that observation and simple aspiration are established first line therapy (34/36). Technically 
VATS is more challenging and the learning curve is relatively high, particularly for uniport VATS recurrence is 
important consideration in VATS(34) .It seems good to combine bullectomy or blebectomy with stapler combined with 
pleurodesis to reduce the rate of recurrence (12, 14, 20). Other method like endoloops, clips or suturing is cost 
effective but recurrence rate is high (28). Recurrence of VATS is comparable to open thoracotomy and some study 
has shown higher than Thoracotomy (28, 30, 36). Bilateral VATS is a safe procedure in the treatment of simultaneous 
and nosimultaneous bilateral SP. This avoids the need for subsequent operations (31). Open Thoracotomy is 
detrimental to lung tissue in terms of gas exchange ,VATS have shown no detrimental effects and pulmonary function 
returns to normal within few days (25).Cost containment is main issue ,particularly to developing country in terms of 
staple cost ,setup and instrument cost(26,40). Although VATS is associated with fewer scars, however long term 
neuralgia at port site pose special problem. This can be avoided by placing working port directly through skin incision 
or uniport technique (16, 21, 22). Lastly over all morbidity, use of analgesia, post operative drainage and hospital stay 
have considerably reduced using VATS over Thoracotomy (23, 25).    

Conclusion: 

The outcome of vats is good in comparison to conservative treatment and equivocal to Thoracotomy for the 
management of recurrence and primary PN. In terms of low morbidity, low invasiveness, low analgesia, and cosmetic 
issue VATS is superior to open Thoracotomy VATS is standard in recurrence and should be consider for treatment at 
the first episode. 

References: 



[1] Bense L, Eklund G, Wiman LG. Smoking and the increased risk of contracting spontaneous pneumothorax. Chest 
1987;92:1009–1112  
[2] Jansveld CA, Dijkman JH. Primary spontaneous pneumothorax and smoking. BMJ 1975;4:559–560.  
[3] Hatz RA, Kaps MF, Meimarakis G, Loehe F, Müller C, Fürst H. Long-term results after video-assisted 
thoracoscopic surgery for first-time and recurrent spontaneous pneumothorax. Ann Thorac Surg 2000;70:253–257.  
[4] Horio H, Nomori H, Kobayaski R, Narube T, Suemasu K. Impact of additional pleurodesis in video-assisted 
thoracoscopic bullectomy for primary spontaneous pneumothorax. Surg Endosc 2002;16:630–634. 
[5] Andrivert P, Djdaini K, Teboul JL, Brochard L, Dreyfuss D. Spontaneous pneumothorax. Comparison of thoraric 
drainage versus immediate or delayed needle aspiration. Chest 1995;108:335–340.[Medline] [Order article via 
Infotrieve]  
[6] Liu CM, Hang LW, Chen WK, Hsia TC, Hsu WH. Pigtail tube drainage in the treatment of spontaneous 
pneumothorax. Am J Emerg Med 2003;21:241–244.[ 
[7] Gobbel W. Spontaneous pneumothorax. J Thorac Cardiovasc Surg 1963;46:331–345.  
[8] Yim APC, Ng CSH. Thoracoscopic management of spontaneous pneumothorax. Curr Opin Pulm Med 
2001;7:210–214.[Medline]  
[9] de la Torre Bravos M, Rivas de Andrés JJ. Treatment of pneumothorax with VATS and bullectomy under local 
anesthesia. Ann Thorac Surg 1999;68:2383 
[10] Yim APC, Ng CSH. Thoracoscopic management of spontaneous pneumothorax. Curr Opin Pulm Med 
2001;7:210–214.[Medline]  
[11] Naunheim KS, Mack MJ, Hazelrigg SR, et al. Safety and efficacy of video- assisted thoracic surgical techniques 
for the treatment of spontaneous pneumothorax. J Thorac Cardiovasc Surg 1995;109:1198–1204 
[12] Colt HG, Russack V, Chiu Y, et al. A comparison of thoracoscopic talc insufflations, slurry, and mechanical 
abrasion pleurodesis. Chest 1997;111:442–448.[Medline] [Order article via Infotrieve] 14)Yim APC. Negative 
outcomes following video-assisted thoracic surgery. Asian Cardiovasc Thorac Ann 1996;4:133–138.  
[13] Yim APC, Liu HP. Complications and failures of video-assisted thoracic surgery: experience from two centres in 
Asia. Ann Thorac Surg 1996;61:538–541.[ 
[14] 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.[Abstract/Free Full Text] 
[15] Yim APC, Liu HP. Video-assisted thoracoscopic management of primary spontaneous pneumothorax. Surg 
Laparosc Endosc 1997;7:236–240.[CrossRef][Medline]  
[16] Takeno Y. Thoracoscopic treatment of spontaneous pneumothorax. Ann Thorac Surg 1993;56:688–690.  
[17] Needlescopic versus conventional video-assisted thoracic surgery for primary spontaneous pneumothorax: a 
comparative study Jin-Shing Chen, MDa,b, Hsao-Hsun Hsu, MDa,b, Shuenn-Wen Kuo, MDa,b, Pi-Ru Tsai, RNa,b, 
Robert J. Chen, MD, MPHa,b, Jang-Ming Lee, MD, PhDa,b, Yung-Chie Lee, MD, PhDa,b 
a Division of Thoracic Surgery, Department of Surgery, National Taiwan University Hospital, Taipei, Taiwan 
b National Taiwan University College of Medicine, Taipei, Taiwan  
[18] FUJINAGA,SATODA N,FUKUSE T Kyobugeka, 2003 mar,56(3):194-8, POSTOPERARTIVE RECURRENCE 
AND MEDICAL ECONOMICS FOR SP 
[19] Video-assisted thoracoscopic surgery (VATS) pleurodesis for pneumothorax  
Calvin S.H. Nga, Gaetano Roccob and Anthony P.C. Yima, a Division of Cardiothoracic Surgery, The Chinese 
University of Hong Kong, Prince of Wales Hospital, Shatin, NT, Hong Kong SAR, China b Department of 
Cardiothoracic Surgery, Northern General Hospital, Sheffield, United Kingdom  
[20] Chen JS, Hsu HH, Kuo SW, et al. Needlescopic versus conventional video-assisted thoracic surgery for primary 
spontaneous pneumothorax: a comparative study. Ann Thorac Surg 2003;75:1080–1085.[ 
[21] Rajwinder sigh,jutley,mohamadvasim khalili,uniport v/s three port VATS forSP: comparison of post operative pain 
and parasthesia, Eur j cardiothoracic surg 2005;2005,28,43-46 
[22] Sawada shigeki,watanabe yoichi,moriyama, VATS forPSP , evaluation of indications and long term outcome 
compared with conservative t/t and open thoracotomy Francesco leo, jean dellamonaca etc, can chest ultra sound 
assess plerodesis after VATS for SP, eur j cardiothoracic sur 2005;28,47-49 
[23] Modification of Thoracoscopic Surgery for Spontaneous Pneumothorax  
Kyu-Do Cho, MD, Chan-Beom Park, MD1, Min-Seob Cho, MD, Ung Jin, MD1, Deog-Gon Cho, MD, Chi-Kyeong Kim, 
MD1  
Department of Thoracic and Cardiovascular Surgery, St. Vincent’s Hospital,  
[24] Yasuo sekingea b yoshihiko, hi, deo yamadab , vats does not deteriorate post op pulmonary gas exchange in 
sp dep of surgery , institute of pulmonary cancer research, chiba university, japan 
[25] p.van schill, cost analysis of VATS versus Thoracotomy; critical review, eur respire j 2003,22735-738  
[26] Video-assisted thoracoscopic surgery (VATS) bullectomy for emphysematous/bullous lung disease Calvin S.H. 
Ng and Anthony P.C. Yim  
Division of Cardiothoracic Surgery, The Chinese University of Hong Kong, Prince of Wales Hospital, Shatin, NT, 
Hong Kong SAR, China  
[27] Reoperations are common following VATS for spontaneous pneumothorax: study of risk factors  
[28] Ingimar Ingolfsson, Erik Gyllstedt, Ramon Lillo-Gil, Andreas Pikwer, Per Jönsson and Tomas Gudbjartsson 



Department of Cardiothoracic Surgery, Lund University Hospital, S 222 85, Lund, Sweden Thorac Cardiovasc Surg 
1994;107:1410-1415 1994 Mosby, Inc. 29)Three years' experience in video-assisted thoracic surgery (VATS) for 
spontaneous pneumothorax Rolf G. C. Inderbitzi , MD, Alfred Leiser , MD, Markus Furrer , MD, Ulrich Althaus , MD, 
Recurrence 
[29] Video-Assisted Thoracoscopic Surgery for Primary Spontaneous Pneumothorax  
Evaluation of Indications and Long-term Outcome Compared With Conservative Treatment and Open Thoracotomy 
Shigeki Sawada, MD, PhD; Yoichi Watanabe, MD, PhD and Shigeharu Moriyama, MD, PhDChest. 2002;122:2234-
2237.© 2002 American College of Chest Physicians Recurrence, morbidity,analgasia 
[30] Bilateral Video-Assisted Thoracoscopic Surgery for Bilateral Spontaneous Pneumothorax Adel K. Ayed, MD, 
FCCP From the Department of Surgery, Faculty of Medicine, Kuwait University, Kuwait. Correspondence to: Adel K. 
Ayed, MD, FCCP, Department of Surgery, Faculty of Medicine, Kuwait University, PO Box 24923, 13110, Safat, 
Kuwait; e-mail: Adel@hsc.kuniv.edu.kw  
[31] Is video-assisted thoracic surgery justified at first spontaneous pneumothorax?  
Guido Torresini, Maurizio Vaccarili, Duilio Divisi, Roberto Crisci Thoracic Department, University of L'Aquila, Hospital 
of Teramo, Teramo, Italy  
[32] Video assisted Thoracic Surgery (VATS) for the Management of Spontaneous and Recurrent Pneumothorax 
 Erich Hecker, MD*, Gudrun Eberhardt, MD, Thomas Muley, PhD, Felix J. Herth, MD and Hendrik Dienemann, Prof.  
Klinikum Bremen-Ost, Breme CONCLUSION: Surgical management by VATS both for primary spontaneous 
pneumothorax and recurrent episodes proves to be a suitable therapeutic modality with low perioperative morbidity. 
[33] WallerDA. Video assisted thoracoscopic surgery for SP-a 7 year learning experience .Ann R Coll Surg engl 
1999,81:387-392 
[34] Adel k ayed a chezhian chandrashekaran b, murugan sukumar,VATS for SP clicopathological correlation , dept 
of surgery, Kuwait university , 2003 
[35] Shigeki sawada, yoichi watabable, , shigehaharu, evaluation of indications and long term out come compared 
with conservative t/t and open surgery,dept of surgery, okayama red cross general hospital , japan 
[36] Jerome mouroux , dan elkaim, Bernard padavoni alini, VATStreatment ofSP ,technique and results or 100 cases 
[37] J-M. Tschopp1, R. Rami-Porta2, M. Noppen3 and P. Astoul4  
1 Valais Pneumology Centre, Crans-Montana, Switzerland, 2 Thoracic Surgery Service, Mutual Hospital of Terrassa, 
University of Barcelona, Terrassa, Spain, 3 Interventional Endoscopy Clinic, Anesthesiology Dept and Respiratory 
Division, University Hospital AZ VUB, Brussels, Belgium, 4 Dept of Pulmonary Diseases and UPRES 3287, Division 
of Thoracic Oncology, Saint Marguerite Hospital, Marseille, France.  
[38] P Heymennluckraj,kandadai s,mabel Phillips, is adhesive paper tape clousar of VATS port site safe? Eur j of 
cardiothoracic sur;2007;32;167-168 
[39] Yim APC. Cost-cotainig strategies in VATS. An asian perspective . surg endosc 1996;10:1198-1200 

For more information please log on to http://www.laparoscopyhospital.com 

 


