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MMaannaaggeemmeenntt  ooff  ssppoonnttaanneeoouuss  ppnneeuummootthhoorraaxx::  
bbaacckk  ttoo  tthhee  ffuuttuurree

A.C. Miller

Most practising thoracic physicians and surgeons train-
ed in the days when it was accepted that, in all but the
most minor cases, patients with spontaneous pneumotho-
rax required removal of intrapleural air as soon as possi-
ble, the standard method being intercostal drainage using
a trocar and cannula. Such tubes were commonly insert-
ed by inexperienced doctors, who were often unable to
give adequate analgesia to the parietal pleura. It was com-
mon for drains to be poorly positioned, accurate place-
ment was difficult to maintain, and, even if these problems
were avoided, patients would be in hospital for several
days with limited mobility and frequently troublesome
chest pain. For many patients, the experience was so un-
pleasant that the possibility of a repeat episode made the
idea of prophylactic thoracic surgery welcome. It is hard
to comprehend how management deteriorated to such a
state of affairs from previous clinical practice.

Only 50 yrs ago, in the days before effective chemo-
therapy, "collapse therapy" was frequently performed as
first-line treatment for pulmonary tuberculosis. In order
to collapse a pulmonary cavity, the amount of air intro-
duced into the chest was often considerably more than
that which it was, subsequently, felt essential to remove in
spontaneous pneumothorax; in some patients, this was
performed bilaterally at the same session. These were
out-patient procedures; in spite of the amount of air in the
pleural cavity most patients resumed normal lives and
occupation until their next "refill clinic", which was ne-
cessary because the intrapleural air reabsorbed sponta-
neously. The technique involved the use of a needle of
considerably smaller bore than modern intercostal tubes,
without local anaesthesia.

How did these earlier chest specialists manage their
patients with spontaneous pneumothorax? One study de-
scribes a unit's experience of 119 consecutive patients
from 1954–1963 [1], and is typical of medical practice
at the time; 74% of patients (33 of the whole cohort had
underlying chronic lung disease) had no intervention at
all, were not admitted to hospital, and were usually enc-
ouraged to remain at work. In half of the patients requi-
ring drainage, this was performed by simple aspiration;
indeed, to achieve this, some groups used the same equip-
ment which in refill clinics was being used to induce
pneumothorax.

Of course, there are two important differences betw-
een therapeutic and spontaneous pneumothorax. In the
latter, the lung may collapse completely, and also there is
an underlying defect in the lung which may not seal.

However, in most cases, neither of these possibilities jus-
tifies the automatic insertion of a large-bore intercostal
drain.

Five principles must be remembered. Firstly, the pres-
ence of intrapleural air is not in itself an indication for
intervention. It should be recognized that, whereas dif-
ficulty in reinflating the lung is a common problem in
malignant pleural effusions, this is not the case in spon-
taneous pneumothorax, where failure is almost always
due to persistent air leak.

Secondly, management of the pneumothorax should
depend primarily upon its clinical effect rather than its
radiographic size. Young patients, in particular, provid-
ing pain is controlled, can tolerate substantial collapse
without drainage, a plan that could be disastrous in a
patient with chronic symptomatic underlying lung dis-
ease, even with a small pneumothorax.

Thirdly, the presence of major lung collapse does not
necessarily imply a continuing air leak; there is a trend for
such an association, but in the majority of such patients
simple aspiration leads to rapid re-expansion of the lung
(see below). This seems surprising; perhaps sealing of
the leak is easier when lung tissue is compressed.

Fourthly, the concept of tension pneumothorax should
be reserved for patients with pneumothorax due to baro-
trauma. Such a situation in a patient on positive pressure
ventilation, which can rapidly threaten life, can only occur
in spontaneous pneumothorax if there is a so-called "ball-
valve effect", with air leaking into the pleural cavity in
each inspiration but unable to equilibrate with that in the
atmosphere. But, how often does this actually happen?
Many practitioners assume that the radiographic appea-
rance of depression of the ipsilateral diaphragm in asso-
ciation with mediastinal shift contralaterally is due to
such a mechanism; in fact, since simple aspiration is
often successful in such cases, this must be a false con-
clusion. When such radiographic changes are noted, a
decision to intervene should still be based primarily on
the patient's clinical state.

Finally, when drainage is required, there is no longer
any justification for tube drainage in the first instance.
The historic practice of simple aspiration, which is extre-
mely easy to learn and carry out, which involves minim-
al discomfort for the patient, and which does not demand
hospitalization, should always be attempted first. Since
1982, at least seven studies in 233 patients from the Uni-
ted States [2–3], Australia [4], United Kingdom [5–7] and
Singapore [8] have shown that where simple aspiration
is attempted, satisfactory re-expansion is achieved in
70% of patients with normal lung function; even in thoseMayday University Hospital, Croydon, Surrey CR7 7YE, UK.
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with underlying chronic lung disease the figure is 35%.
Even with >50% lung collapse, simple aspiration is suc-
cessful in 62%. These results are comparable to inter-
costal tube drainage and a clinical trial [6] found that the
subsequent recurrence rate is similar whichever drainage
method is adopted; this is hardly surprising, since the
objective of both methods is merely to drain the pleur-
al cavity. There are three possible scenarios: 1) the hole
has sealed and aspiration will suffice; 2) the hole remains
widely patent, so that several days of intercostal drainage
are necessary before there is much chance of resolution;
or 3) there is a small air leak, so that after apparently
successful aspiration the lung slowly deflates. The only
situation in which an intercostal drain should be con-
sidered as the first drainage procedure is in those patients
with severe underlying lung disease, in whom surgery is
thought to be hazardous; if successful (as is the case in
a third of such patients), the presence of the tube offers
an opportunity for chemical pleurodesis.

It was widespread ignorance and misunderstanding
of these principles that led the British Thoracic Society
(representing both respiratory physicians and thoracic
surgeons) to publish guidelines [9] for the initial man-
agement of spontaneous pneumothorax, giving advice
about: when observation alone is sufficient; which patients
require admission; when and how to perform simple as-
piration and tube drainage; and when to seek expert ad-
vice (in the UK, most such patients are initially seen by
nonspecialists). Subsequent widespread adoption of this
approach, which represented a significant departure in
clinical practice for many of those who agreed to its
introduction, has substantially reduced the number of ad-
missions and unnecessary interventions, and has proved
popular with those patients who had previous unpleas-
ant experience of unnecessary intercostal tube drains.

This latter period coincides with the increasing adop-
tion of video-assisted thoracoscopic surgery for suitable
patients, and the paper by SCHRAMEL et al. [10] confirms
the experience of other groups that this has a valuable
role in the management of spontaneous pneumothorax.
Indeed, the advantages of this technique in reducing hos-
pital stay and postoperative pain make it an attractive
option, which is perhaps why the authors operated on all
patients with spontaneous pneumothorax. How should
we re-evaluate the indications for surgical intervention?

It is indisputable that surgery should be considered
when there is a persistent air leak. In those with "normal"
lungs, surgery is necessary when leakage continues for a
week, whereas in those with significant underlying lung
disease a longer period of conservative management may
be successful [11]. However, most procedures are perf-
ormed to prevent recurrence, and there are few situati-
ons, for example a patient who is likely to be spending
some time remote from good medical care, where pro-
phylactic surgery can be considered after the first epi-
sode. But in general, after how many episodes should

surgery be advised? Twenty two percent of the histori-
cal control group of the Amsterdam study recurred with-
in 2 yrs, and only another 5% subsequently, in line with
other studies [12]; therefore, it appears that 73% of their
later patients had unnecessary operations, a possibility
that they concede. Even though the risk of further epis-
odes increases with the number that the patient has alrea-
dy had, a substantial proportion of those who have had
more than two will have no more. On the one hand, the
advantages of the newer techniques should make surgery
more attractive to patients. On the other hand, a return to
the more conservative approach of former years, with
many now observed as out-patients and some others hav-
ing simple aspiration without hospital admission, is al-
ready making patients less enthusiastic about operation
after just two episodes.
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