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ABSTRACT: We report the results of our experience using video-assisted thora-
coscopic surgery (VATS) to treat primary spontaneous pneumothorax (PSP) from
January 1992 until December 1994 in a multicentered co-operative study.

A total of 132 patients (110 males and 22 females, aged 13–38 yrs, mean age 26
yrs) were treated by VATS to deal with the PSP that they presented with. A stan-
dard VATS technique was used. Apical bullae were always removed, and mechani-
cal pleural abrasion was performed, leaving a pleural drainage tube.

In two cases (1.5%), a switch to thoracotomy was necessary. In eight cases (6%),
air leakage persisted for 5 days after surgery, which resolved with pleural drainage.
There were eight postoperative relapses (6%), which were treated with pleural
drainage (n=4), VATS (n=3) or axillar thoracotomy (n=1). The average postoper-
ative stay was 5.6 days (range 2–15 days).

We conclude that video-assisted thoracoscopic surgery is a viable alternative for
the treatment of primary spontaneous pneumothorax. There is, however, a high
relapse rate, and in a number of cases air leakage persists in the postoperative
period.
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Primary spontaneous pneumothorax (PSP) is a ben-
ign process, but persistent air leaks or recurrence make
surgical intervention necessary in 30–40% of cases.
PSP has come to be treated in the classic form, through
axillar thoracotomy; the results published have been
good, with a minimum rate of relapse and morbidity
[1–4]. Recent developments in video-assisted thoraco-
scopic surgery (VATS) allowed a change in surgical
technique, reducing surgical intervention. In order to
evaluate VATS technique in PSP we initiated a multi-
centered study   covering a period of 3 yrs.

Materials and methods

Between January 1992 and December 1994, a co-oper-
ative multicentered study was carried out by the Thoracic
Surgery departments of three teaching hospitals. A total
of 132 patients affected with PSP were treated by VATS.
The indications for surgery for PSP were as follows:
1) persistent air leakage of more than 7 days after pleu-
ral drainage at the first episode of PSP (n=24); and 2)
ipsilateral relapse in a case of PSP previously treated
by pleural drainage (n=108). Cases of spontaneous pneu-
mothorax, in which the patient had no primary pulmon-
ary disease, were considered to have PSP.

Patients treated through axillar thoracotomy during
this same period of time were excluded from the study,
as were patients with secondary pneumothorax, those
more than 40 yrs of age (although not suspected of hav-

ing basic pulmonary disease), and those of traumatic
origin.

The technique used was the same in all cases. It was
carried out using general anaesthesia with a double-
lumen endobronchial tube. Three incisions were made
in order to introduce the optical equipment, the thoracic
endoscopy instruments, and the endosutures. A removal
of (generally apical) bullae or dystrophic complexes res-
ponsible for the episodes of pneumothorax was always
performed. In cases of air leakage, air leak tests were
performed with insufflation under saline installation in
order to localize them. The intervention was completed
with mechanical pleural abrasion. In all cases, a pleu-
ral drainage tube was left in after ensuring that there
was no more leakage.

Thoracoscopic findings were classified, according to
the criteria described by VANDERSCHUEREN [5] into four
categories: category I, patients without anomalies under
thoracoscopy; category II, patients with pleural adhe-
sions; category III, patients with multiple blebs in the
visceral pleura; and category IV, patients with distinct
bullous lesions, blebs or adherences. For comparison bet-
ween groups, the Chi-squared statistical test was used.
A p-value less than 0.05 was considered significant.

Postoperative control was performed in the recovery
room, and in 4–6 h the patients were returned to their
wards. Conventional analgesics and nonsteroidal anti-
inflammatory drugs were always administered. All the
patients were reviewed in the out-patient clinic 1 month



after discharge, and then every 6 months to assess their
general health and return to their normal routine.

Results

The ages of the patients ranged 13–38 yrs, with a me-
dian age of 26 yrs. One hundred and ten cases were
males (83%). During the period of study, a total of 234
procedures were carried out using VATS of which the
treatment of PSP represented 47%.

There were no significant intraoperative complica-
tions in any of the cases, although in two (1.5%) it
became necessary to switch from VATS to axillar tho-
racotomy due to the presence of substantial vascular
adhesions, which impeded a correct pulmonary dissec-
tion. Specimens were always obtained from the apex of
the lung supposedly responsible for the episodes of pneu-
mothorax. In 36 of the cases considered, lesions clas-
sified under category II were found; in 71 category III;
and in 25 category IV. In all of the cases, some type of
lesion that could potentially have been responsible for
the episodes of pneumothorax was found, perhaps due
to the magnification of the images in VATS. For that
reason, there were no cases I considered under category.
In order to excise these pathological pulmonary seg-
ments, an average of 2.5 charges of mechanical endo-
scopic sutures were utilized, with a minimum of one and
a maximum of eight.

There were no major complications of VATS (table
1). In eight cases (6%), there was persistent air leakage
for more than 7 days, which resolved with further pleu-
ral drainage. The postoperative admission ranged 2–15
days, with an average of 5.6 days. There were eight
postoperative relapses (6%) during the first month after
an intervention which were treated with drainage (n=4),
VATS (n=3), or axillar thoracotomy (n=1), depending
on the size of the pneumothorax and the degree of pul-
monary collapse. All episodes of persistent air leakage
or relapse occurred in patients who underwent a resec-
tion of blebs (five persistent air leakages and six re-
lapses in category III; p<0.05 vs other categories). No
relationship was found between age and relapse (the
average age of the group with persistent air leakage was
25 yrs). In the four cases with relapses that were treat-
ed with VATS or thoracotomy, an air leak was always
found. In three cases, it resulted from an incompletely
resected bleb, and in one case from a suture made dur-
ing the first operation. In all four cases, there were par-
tial pleuropulmonary adherences that did not impede
pulmonary collapse. In all of these cases, the final out-
come was satisfactory.

No systemic appraisal was established for analgesia,
but in general terms it was felt satisfactory, since it was
not necessary to use powerful analgesic drugs. There

was no persistent thoracic pain or intercostal neuralgia
at the points of incision. All of the patients resumed
their normal routines without limitations within the first
month after discharge. In the succeeding 10 months to
3 yrs no relapses occurred.

Discussion

The therapeutic strategy in PSP is commonly based
on the utilization of pleural drainage for the first episode.
With this treatment, relapses and persistence of pneu-
mothorax occur in 30–40% of the cases. The treatment
of such recurrent or persistent PSP has been classi-
cally surgical, through axillar thoracotomy. This type of
surgical approach allows treatment of the primary cause
of pneumothorax (mainly subpleural bullae or blebs, and
localized fibrotic complexes, generally apical) and a
proper mechanical abrasion [1–4]. Axillar thoracotomy
has excellent results with respect to relapse and mor-
bidity, and our groups used it until the introduction of
VATS [2]. The rate of relapse with axillar thoracotomy
in the treatment of PSP is 1%, a figure outlined in a
classic study by DESLAURIERS et al. [6], and there are still
groups that consider axillar thoracotomy as the treat-
ment of choice for PSP [7]. As an alternative approach,
posterolateral thoracotomy has also been reported, but
it is more often used in the treatment of secondary spon-
taneous pneumothorax (SSP) [8].

Surgical treatment of PSP through thoracoscopy has
been described by various authors [9], utilizing diverse
methods, such as the introduction of chemical substances
to induce pleurodesis, principally talc and tetracycline
[10–16]. Talc, as a method of pleurodesis, has been used
much more extensively in the treatment of malignant
pleural effusions. Its use in pneumothorax has been as-
sociated with good results, although the use of this tech-
nique is more often reported in patients with SSP than
those with PSP. Overall, good results have been obtained
in around 90% of cases [10–12]. When the use of talc
through thoracoscopy is directly compared to resection
of bullae, the latter proves superior. In pleurodesis us-
ing tetracycline, a 6–9% relapse rate has been described.
A comparative study of PSP both through pleurodesis
with tetracycline and abrasion through thoracotomy show-
ed a greater relapse rate of 8% in the former [13]. Other
means of pleurodesis used were biological glues [17]
and laser [18]. We have continued to use the same surgi-
cal approach as used in classical surgery, but we have
adapted it to VATS.

The main advantage of this treatment with respect to
conventional surgery is the production of minor surgi-
cal trauma. The majority of studies regarding the treat-
ment of pneumothorax through VATS usually make
reference to spontaneous pneumothorax in general, with-
out distinction between primary and secondary pneu-
mothorax. Up to now, the data that have been published
give figures that do not vary much, usually oscillating
between 3 and 3.8% with respect to complications, and
0 to 7% with respect to relapses, with an average hos-
pital stay of about 5 days [19–23]. As far as the treat-
ment of PSP is concerned, similar results to our study
have been published, with complication rates of 8% and
relapses of 3% [24]. Studies comparing axillar thora-
cotomy and VATS in the treatment of PSP concluded
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Table 1.  –  Rates of persistent air leakage and relapse
in 132 patients after VATS

Persistent air leakage  8  (6)
Postoperative relapse 8  (6)

Treated with drainage 4  (3)
Treated with VATS  3  (2)
Treated with axillar thoracotomy 1  (1)

Values are presented as absolute number, and percentage in
parenthesis.  VATS: video-assisted thoracoscopic surgery.



that the latter is superior with respect to its better con-
trol of postoperative pain, better respiratory functioning,
and a shorter average hospital stay [25, 26].

As a result of our experience with both techniques,
we feel that, although the average hospital stay does not
appear to have been significantly reduced, VATS rep-
resents an advance with respect to patient aesthetics and
less aggressive invasion; it has therefore become a valid
technical option in the surgical treatment of PSP. The
marked impact of VATS in the treatment both of PSP
and SSP should be noted [27]. In our overall experi-
ence with VATS, the treatment of PSP accounted for
47% of the procedures carried out by us. In the multi-
centered study of the Video Assisted Thoracic Group in
the United States [28] it represented 9%.

There are some drawbacks, such as the appreciable
percentage of persistent postoperative air leakage that
has been described previously for VATS, and the occa-
sional necessity to convert to thoracotomy. The occur-
rence of postoperative relapses is clearly a drawback
[16]. In our study 6% relapse occurred, which is clearly
greater than following standard surgery. It is interesting
to note that all of the relapses occurred soon after surgery

We conclude that video-assisted thoracoscopic sur-
gery is, currently, a valuable alternative for the treat-
ment of primary spontaneous pneumothorax in those
patients where multiple pleuropulmonary adhesions are
not suspected. Its main advantage over axillar thora-
cotomy is that it represents less invasive surgery, result-
ing in smaller scars. The rate of postoperative relapse
and some cases of persistent air leakage are drawbacks
that should be evaluated when more experience has been
accumulated. Other possible advantages of classical
surgery, such as better analgesia and reduction of post-
operative functional repercussions, should also be eval-
uated in the future.
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