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THORACOSCOPY IN THE DIAGNOSIS AND TREATMENT OF 
SPONTANEOUS PNEUMOTHORAX 

 

C. Boutin. Service de Pneumologie. Hospital de la Conception. 147 Bd. Baille. F. 13385 Marseille Cedex 5.  

 

I.INDICATIONS FOR THORACOSCOPY 

 
Since no one course of action has been established as the <<state of the art>> for spontaneous pneumothorax, 

discussion often evokes passionate arguments among pulmonologists. This results partly from the varied estimations 

of risk for spontaneous recurrences, which vary from 2 to 50%, and the fact that a certain amount of personal 

judgement is often involved in selecting therapy. The statement that 28% of pneumothoraces relapse after a first 

episode (Table IV) can be interpreted in two ways: the conservative <<physician>> could claim a permanent cure in 

72% of the cases; the more interventionist <<surgeon>> would say that a 28% risk of relapse, sometimes under 

hazardous conditions, is not acceptable since safe methods of inducing pleurodesis are available. 

The truth is that the actual percentage of relapse is not exactly known: in an epidemiological study, Melton et al. 

(1979) estimated the ocurrence of a first episode to be 8.6/100,000 and that of a second episode to be 8.3/100,000, 

with no significant difference between the two figures; the number of relapses, therefore, appears to be high. 

Relapses are unpredictable; they are, of course, linked to the presence of bullae and blebs on the surface of the 

lung. The size of these lesions has been classified by L. Reid (1967) as follows: 

• Type 1: small bullae and blebs which are only visible under the light microscope. 

• Type 2: more voluminous bullae which are sessile and communicate with the adjacent lung. 

• Type 3: very large bullae. 

Under electronic microscopy one can see pores on the visceral pleura measuring 10 to 20 microns in diameter 

in the places where mesothelial cells were previously seen (elastofibrosis), and which are responsible for the air leak 

(Ohata and Suzuli, 1980). These pores cannot be seen by the naked eye, explaining perhaps why Sattler (1937) 

stated that there were cases of pneumothorax where the visceral pleura appeared to be intact. Nonetheless, in most 

cases there are macroscopic lesions on the surface of the lung. When they are small, however, they cannot be 

recognized on roentgenograms or CT scan. The study of such lesions is, therefore, one of the applications of 

thoracoscopy. 

The surgeon is called upon to resect some emphysematous bullae and to cauterize blebs; if the lesions are 

localized, the thoracoscopist can also do this using a Nd: YAG laser or electrocautery, thus avoiding a thoracotomy. 

The goal of preventing recurrent pneumothorax may generally be archieved without thoracotomy, by medical 

pleurodesis performed via thoracoscopy. As Thomas and Gebauer (1958) remarked, emphysematous bullae and 

blebs are often congenital and due in part to hypovascularization of the peripheral pulmonary parenchyma; 

pleurodesis encourages new vessels to form and might stop these lesions from developing. 

Finally, lesions evolve with age (Ohata and Suzuli, 1980; Reid, 1967), and it is better to diagnose and treat 

them in their early stages than to wait until they are more developed. 

In our department, the placement of a chest tube is always accompanied by a quick thoracoscopic examination, 

rapidly performed with 4 mm. Panoview direct and oblique telescopes introduced by the same orifice as the chest 

tube. Three obvious benefits are provided:  
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1) The lesions are precisely assessed under direct vision.  

2) The best location for the chest tube may be found. 

3) For teaching purposes: the thoracic organs can be seen best in a spontaneous pneumothorax, where the 

pleura is thin and transparent. This is a practical opportunity for the young pulmonologist to learn his or her 

way around the thoracic cavity and to gain confidence in handling the various instruments. 

 

To summarize, indications for thoracoscopy in pneumothorax are the same as for chest tube insertion for 

drainage. That is to say: 

- 1. To reduce the pneumothorax, especially when large, recurrent, chronic; when associated with fluid, 

blood, pus or with high pressure. 

- 2. Whenever pleurodesis is indicated: in respiratory insufficiency, with silicosis, in recurrent catamenial 

pneumothorax, in histiocytosis X, with pulmonary fibrosis, etc. In these cases, medical pleurodesis is less 

invasive and provides less pain, discomfort or sequellae than thoracotomy. 

 

II. THORACOSCOPIC FINDINGS IN SPONTANEOUS 
PNEUMOTHORAX 

 
Sattler was the first, in 1937, to identify emphysematous bullae under thoracoscopic view in spontaneous 

pneumothorax. In his series, ruptured bullae were identified in 63% of the patients, whereas no evident bullae or air 

leaks were seen in the others. Bullous perforations were 

subsequently reported by others (Benda and Aubin, 

1955). Thoracoscopic studies in Utrecht, the 

Netherlands, by Swierenga et al. (1974, 1977) and 

Wagenaar (1970) were confirmed by Van Der Schueren 

(198 1). Among 126 patients, he distinguished the 

following four stages of spontaneous pneumothorax: 

- Stage I: idiopathic pneumothorax, the lung being 

endoscopically normal: 40% of cases. 

- Stage II: pneumothorax with pleuro-pulmonary 

adhesions: 12%. 

- Stage III: pneumothorax with small bullae and 

blebs, less than 2 cm. in diameter: 31%. 

- Stage IV: pneumothorax with numerous large 

bullae more than 2 cm. in diameter: 17%. (Table I). 

 

Stage I pneumothorax: The lung appears normal 

when the usual telescopes are used. The fissures, 

which are opened for inspection, and the mediastinal 

side of the lung seem also normal. 
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However, modem magnifying telescopes (Panoview) and video recordings make it possible to see details which 

could not be appreciated using older telescopes: minute blebs and small emphysematous bullae, about 1-2 mm. in 

diameter, are seen to be the cause of the pneumothorax. Thus it can be said that there is no such thing as a 

thoracoscopically normal lung in patients with a so-called <<idiopathic>> spontaneous pneu 

mothorax. These lesions are too fine to be seen on CT scan. They are certainly too small for surgical resection. 

However, our ability to detect lesions endoscopically mandates that action be taken to correct the defects and prevent 

further recurrences. The conservative approach of chest tube insertion, water-seal drainage, and rest seems to us 

inadequate, considering the known high frequency of recurrence.  

We usually induce pleurodesis in these patients 

by thoracoscopic dusting of no more than 2-3 ml. of talc 

over the involved area (Table II). Other authors describe 

the use of biological adhesives or tetracycline for this 

purpose. 

 

Stage II pneumothorax: adhesions are 

commonplace in the pleural cavity but are seen less 

often in spontaneous pneumothorax. than in cases of 

pleural effusion: this lack of adhesions partially explains 

the great number of recurrences. 

Moreover partial adhesions can be induced by a 

previous tubing of a first of pneumothorax: the 

adhesions are situated along the tube, severing the 

pleural cavity in two separate chambers but not 

preventing the recurrence of air leakage. 

Adhesions can make explorations of the pleural 

cavity difficult; if necessary, some of them can be 

severed. In some cases, a ruptured emphysematous 

bulla is situated at the foot of the adhesion, which holds 

it open: severing this adhesion permits the pleural defect 

to close. At the same time the defect may be sealed with 

a biological adhesive, or it can be coagulated using a 

laser which shrinks the visceral pleura, thus closing the 

defect. A spontaneously partially ruptured adhesion can 

be the cause of an hemorrhage complicating a 

pneumothorax: coagulating the bleeding vessel will stem 

the hemorrhage. 

With these few exceptions, there is no point in 

attacking these adhesions. 
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Stage III pneumothorax: Obvious emphysematous lesions can be seen on the surface of the lung. Blebs have a 

very thin avascular wall, are transparent, and vary in size from less than I mm. on up, but rarely exceed I cm. in 

diameter. 

  

There are no direct communications with the alveoli and bronchioles. 

They can be coagulated only if not more than 1,5-2 cm. in diameter, or if they are thin and pedunculated at their 

base (Kaiser, 1989c). These smaller lesions, therefore, are accessible to thoracoscopic treatment: coagulation, 

followed by medical pleurodesis. The end results are similar to those of surgical pleurodesis, but the patient is spared 

of having to undergo a thoracotomy. 

 

Stage IV pneumothorax: It is characterized by dystrophic bullous changes, with numerous bullae and blebs over 

2 cm. in diameter. Optimal treatment for these lesions is surgical resection. Therefore, we often merely place a 

drainage tube and transfer the patient to the surgical wards. On the other hand, we may perfom talc poudrage in 

cases where surgery is contraindicated, for instance in respiratory failure due to severe chronic bronchitis or any other 

far-advanced pulmonary disease. Sometimes a ruptured pediculated bulla can be coagulated without any difficulty. 

 

During Thoracoscopy, the visibility of bullae and blebs can be enhanced if the patient can perform a Valsava 

maneuver, or by creating positive airway pressure with 

the anesthesia mask. The previously flattened, invisible 

bubbles then project from the surface of the lung. 

Conversely, positive pressure from the pleural side may 

also bring out the bubbles: air is gradually instilled 

through the thoracoscope, forcing the lung to collapse; 

the collapse is greatest in the healthy areas, while air 

imprisoned in the bullae and blebs makes them stand 

out on the surface. A way to find any air leakage is to 

make the patient breathe an aerosol of Fluoresceine for 

about 20 mm. prior to thoracoscopy: the leak will appear 

yellowish during thoracoscopic examination.  

 

The size of bullous lesions correlates with age: A 

review of 87 patients showed a good correlation 

between the patient's age and the size of the lesion(s) 

(Table III). Most patients in stage IV were over 40 years 

old and suffered from chronic bronchitis, some of them 

having respiratory insufficiency. Thus, several patients 

received talc poudrage instead of undergoing surgery. 
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III. RESULTS OF INDUCED PLEURODESIS IN  SPONTANEOUS 
PNEUMOTHORAX 

 
We reviewed in Table IV the results of the different 

treatments proposed for spontaneous pneumothorax in 72 

published series: simple bedrest was associated with a 

28% rate of recurrence. Chest tube drainage with 21% 

recurrences and thoracotomy with only 1.5% recurrences, 

but this low rate is not achieved without morbidity and 

complications. 

 

Results of the various methods of medical 

pleurodesis are as follows: 

1.- Tetracycline: 9 published series included 154 

patients, of whom 20,8% relapsed. Larger studies with 

long-term follow-up need to be performed before any 

definitive conclusions maybe drawn. A randomized study 

conducted by Light compared two groups of patients, one 

receiving tetracycline, and the other simple drainage: his 

results clearly showed the efficacy of Tetracycline. 

Since tetracycline is soluble, an important question 

is whether the pleural symphysis endures for years after 

the drug has withdrawn from the thorax. Tetracycline, like 

talc, can be quite painful in patients without pleural thickening. 

2.- Fibrin Glue has been used in 8 series: 15% relapses were recorded. A study in our department (Seitz et al., 

1989) showed that Tissucol-R did not cause pleural fibrosis in dogs: the mesothelium was indeed intact, and the 

pleura peeled away easily at autopsy. Nevertheless, the idea of a biological glue devoid of side effects remains 

intriguing; hopefully, further refinements in the methodology of this approach will lead to greater efficacy. 

3.- Talc: in 382 patients from 11 published series the number of relapses was only 6%, with even lower 

percentages in the three largest studies (Bonnefoy et al., 1978; Vandershueren, 198 1 a, Boutin et al., 1985). In the 

most recent study, Viskum et al. (1989b) re-examined 99 patients 22 to 35 years after talc poudrage for idiopathic 

spontaneous pneumothorax: only 2.5% had a relapse. 

 

The number of relapses is thus similar to that observed after thoracotomy. The effectiveness of talc is actually 

not in question; Frankel et al., 1961; Seitz et al., 1989). However, talc, like tetracycline, is not easy to tolerate in 

patients who generally have no chronic pleural thickening. Effective analgesics must be given prior to dusting the talc 

in order to minimize the inmediate discomfort caused by contact with the powder and by the re-expansion of the lung 

to the chest wall during tube drainage. Fortunately, this discomfort generally lasts only a few minutes, which is 

different from tetracicline injected into the cavity. 

Post-thoracoscopic drainage: In our department, chest tube drainage lasted an average of 5.6 days, with the 

majority of patients being extubated after only 3 to 4 days. 
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Concerns about talc: Using talc in young patients with a benign disease such as spontaneous pneumothorax 

has given rise to questions about long-term safety: 

- Is talc poudrage carcinogenic? This concern is related to the fact that certain talcs, including the one from New 

Jersey, contain tremolite or asbestos, which are known carcinogens. There is no evidence linking asbestos-free pure 

talc, such as that used by Guerin, Van Der Schueren, and us, with any malignant processes. A retrospective study 

published by the Research Committee of the British Thoracic Association (1979) showed that none of the subjects 

treated with talc over a period of 18 years showed any signs of mesothelioma. It has been suggested that a longer 

time span of 20 to 30 years should be studied. The Copenhagen study cited above (Lange, 1988; Viskum et al., 

1989b) found no cases of mesothelioma after a 22-35 years follow-up in 80 patients. In actual fact, the first treatments 

using talc for pneumothorax were begun by Bethune in 1933 -56 years ago- and not a single case of mesotheliorna 

has been published in these or any subsequent patients. On the other hand, when asbestos in dusted into the 

pericardium as formerly proposed to revascularize the myocardium after an infarct, malignant tumors may develop: 

Churg et al. (1978) reported a case of mesothelioma developing within fifteen years after pericardial poudrage with 

asbestos. The International Agency for Research against Cancer in Lyon, in an exhaustive monograph, recently 

concluded that talc was not carcinogenic (I.A.R.C., 1987). Leophonte et al. (1983) reached the same conclusion in 

their study of a cohort of talc miners. It should be added that the international scientific community is so keen to 

discover any non-asbestos related causes of mesothelioma that any possible link between talc and this would have 

been published immediately. 

 

 

Is talc fribrogenic? Here, there appears to be confusion with the fibrotic action of the <<talc>> lubricant dusted years 

ago on surgeon's gloves; this <<surgical powder>> is actually starch mixed with calcium carbonate and no longer 

contains talc at all. The starch is implicated in progressive peritoneal granulomata which has nothing to do with the 

true talc under discussion here. Gaensler (1956) rejected talc because he felt it could induce fibrosis, but he gave no 

details and cited no reference. In fact, in all the series published on thoracoscopic use of talc, there is not one case 

reported of progressive pleural fibrosis. However we cannotrule out a dose-effect relationship that might render talc 

fibrogenic when used at high doses (for instance if large concentrations of talc are suspended in saline and injected 

into the pleura). The small amounts used by us (23 ml.) do not lead to any discernable fibrosis. 

In our series, talc did not induce any permanent radiological changes in 90% of the patients in whom, indeed, it 

was eventually impossible to discern which side had received the poudrage. 5% developed a permanent border on the 

pleura, some 1-3 rum. thick, primarily at the apex. The remaining 5% had some blunting of the costo-phrenic angle. 

The roentgenographic sequellae from thoracotomy are generally much more dramatic. 

The functional sequellae of talc are minor: Van Der Schueren (1981a) reported almost no spirometric 

abnormalities. In 54 patients, Lange (1988) found a drop in total lung capacity of 7%, compared to 21 patients treated 

with simple tube drainage; considering that the 21 patients not given talc were most likely the irtilder cases, this minor 

difference observed probably exaggerates the real effect of talc. In a recent study, we measured alveolar clearance 

with 99 Technetiurn D.T.P.A. before and after talc poudrage: clearance was abnormally high before thoracoscopy 

because of the pneumothorax but returned quickly to normal after thoracoscopy, within fourteen days. This lack of a 

measurable increase in the permeability of the alveolar membrane induced by talc poudrage correlates with the 

negative electron microscope search for talc on broncho-alveolar lavage fluid, which we carried out in 3 patients one 

week after talc poudrage (Boutin et al., 1988b). 
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IN SUMMARY 

 
Thoracotomy effectively prevents recurrence of spontaneous pneumothorax but is highly invasive, requires 

general anesthesia, causes several days or weeks of pain from the incision, leaves a large permanent scar, and 

cannot be perforned by non-surgically trained pulmonologists. Therefore surgery should be reserved for those patients 

with blebs and bullae which are too large for less invasive procedures. 

Tale poudrage seems to be the more effective medical procedure in inducing pleurodesis; it has some pain 

associated with it, but has the highest rate of long-term success, with negligible radiographic and functional sequelae. 

Combining talc poudrage with thoracoscopy provides rapid indentification of the cause of the leak and usually a 

permanent cure. 

Tetracycline causes at least as much pain as talc and is probably less effective; randomized studies would be 

useful to discriminate advantages and shortcomings of both methods. As for fibrin glue, it shows promise and is not 

painful, but requires further study and improvement. 
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