
Pathophysiology:

• Normally, intrapleural pressure is negative. It fluctuates from -10 to -12 mmHg during 
inspiration to ~ -4 mmHg during expiration; whereas intrabronchial & intra-alveolar 
pressures are negative during inspiration (-1 to -3 mmHg), but positive during expiration 
(+1 to +3 mmHg).

• Alveolar walls & visceral pleural form a barrier that separates intrapleural and intra-
alveolar spaces and maintains a pressure gradient between the two.

• If a defect occurs in this barrier; air enters the pleural space until either the pressures 
equalize or the communication seals.

SPONTANEOUS 
PNEUMOTHORAX

Definitions:

• Pneumothorax: 
• ʻthe presence of free air in the intrapleural spaceʼ

• Spontaneous pneumothorax: 
• ʻoccurs in the absence of any external precipitating factor, either traumatic 

or iatrogenicʼ
• Primary spontaneous PTX: 

• ʻoccurs in individuals without clinically apparent lung diseaseʼ
• Secondary spontaneous PTX:

• ʻarises in the context of underlying pulmonary disease processesʼ.
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ing increased intrabronchial and intra-alveolar pressures gener-
ated by bronchospasm and coughing, also play a role.

Clinical Features

Symptoms of primary spontaneous pneumothorax typically 
begin suddenly while at rest. Ipsilateral chest pain and dyspnea 
are the most common symptoms. At the outset, the pain is 
typically “pleuritic” in nature (i.e., often described as sharp 
and made worse with deep inspiration), but it often evolves 
over time into a dull, steady ache. Although patients frequently 
describe shortness of breath, extreme dyspnea is uncommon 
in the absence of underlying lung disease or tension pneumo-
thorax. Cough is present in a few individuals. Occasionally, 
patients are asymptomatic or have only nonspecific complaints. 
Patients may wait several days before they seek medical  
attention, and a significant number delay presentation for  
1 week or more. Without treatment, symptoms often resolve 
spontaneously within 24 to 72 hours, although the pneumo-
thorax is still present.

Physical findings tend to correlate with the degree of symp-
toms. A mild sinus tachycardia is the most common physical 
finding. With a large pneumothorax, decreased or absent 
breath sounds with hyperresonance to percussion may be 
present. Other classic signs include unilateral enlargement of 
the hemithorax, decreased excursion with respirations, absent 
tactile fremitus, and inferior displacement of the liver or 
spleen. Absence of any or all of these findings does not exclude 
pneumothorax, however, and a chest radiograph should be 
obtained when pneumothorax is suspected.

With tension pneumothorax, signs of asphyxia and decreased 
cardiac output develop. Tachycardia (often >120 beats/min) 
and hypoxia are common. Hypotension is a late and ominous 
finding. Distention of the jugular veins is common but may  
be difficult to detect. Displacement of the trachea to the con-
tralateral side is classically described but is an uncommon 
finding, usually occurring only in the immediately preterminal 
phase of the pneumothorax, if at all. Its absence should not  
be considered evidence that a tension phenomenon is not 
present.

In patients with significant underlying lung disease, pneu-
mothorax presents differently. Because of poor pulmonary 
reserve, dyspnea is nearly universal, even when the pneumo-
thorax is small, and symptoms tend not to resolve on their own. 
Physical findings, such as hyperexpansion and distant breath 
sounds, often overlap considerably with the underlying lung 
disease, making the clinical diagnosis difficult. For this reason, 
the diagnosis of pneumothorax should be considered when-
ever a patient with COPD presents with an exacerbation of 
dyspnea.

Although suggested by the patient’s history and physical 
examination, the diagnosis of pneumothorax is generally made 
with the chest radiograph. The classic radiographic appearance 
is that of a thin, visceral pleural line lying parallel to the chest 
wall, separated by a radiolucent band devoid of lung markings. 
The average width of this band can be used to estimate the 
size of the pneumothorax with a fair degree of accuracy (Fig. 
75-2), but in general, it is more reasonable simply to character-
ize the pneumothorax as small, moderate, large, or total. The 
estimated size of the pneumothorax and the patient’s clinical 
status can be useful in guiding management decisions.

Tension pneumothorax is a clinical diagnosis, and delaying 
treatment to obtain radiographic confirmation is inadvisable. 
When the diagnosis of tension pneumothorax is not apparent 
clinically and a chest radiograph is obtained, the classic appear-
ance is one of complete lung collapse with gross distention of 
the thoracic cavity on the affected side and shift of mediastinal 

Figure 75-1. Tension pneumothorax with total collapse of the right lung 
and shift of mediastinal structures to the left. Air is forced into the pleural 
space during expiration and cannot escape during inspiration.

Inspiration Expiration

causing compression of the contralateral lung with asphyxia 
and worsening hypoxia. Intrapleural pressure exceeding 15 to 
20 mm Hg impairs venous return to the heart. If allowed to 
progress, cardiovascular collapse and death ensue.

In primary spontaneous pneumothorax, disruption of the 
alveolar-pleural barrier occurs when a subpleural bulla (or 
bleb), typically located at the lung apex, ruptures into the 
pleural space. Subpleural bullae are found in almost all patients 
who undergo surgical treatment for primary spontaneous 
pneumothorax and are identified on computed tomography 
(CT) of the chest in 90% of cases.5 The etiology of these bullae 
may be related to degradation of elastic fibers within the lung 
and an imbalance in the protease-antiprotease and oxidant-
antioxidant systems.6

In the case of secondary spontaneous pneumothorax, the 
underlying lung disease weakens the alveolar-pleural barrier. 
In patients with P. jiroveci pneumonia, the cytotoxic effects of 
repeated episodes of inflammation lead to bullous and cystic 
changes. In patients with COPD, chronic exposure to cigarette 
smoke results in the development of large, thin-walled bullae 
that are at an increased risk for rupture. Other factors, includ-

Airway Disease
Chronic obstructive pulmonary disease
Asthma
Cystic fibrosis

Infections
Necrotizing bacterial pneumonia/lung abscess
Pneumocystis jiroveci pneumonia
Tuberculosis

Interstitial Lung Disease
Sarcoidosis
Idiopathic pulmonary fibrosis
Lymphangiomyomatosis
Tuberous sclerosis
Pneumoconioses

Neoplasms
Primary lung cancers
Pulmonary/pleural metastases

Miscellaneous
Connective tissue diseases
Pulmonary infarction
Endometriosis/catamenial pneumothorax

BOX 75-1 CAUSES OF SECONDARY 
SPONTANEOUS PNEUMOTHORAX

Causes of Primary Pneumothorax: 

• Healthy young men 

• Taller than average height 

• Cigarette smoking 

• Change in ambient 
atmospheric pressure 

• Mitral valve prolapse  



• With the loss of negative intrapleural pressure in one hemithorax; the ipsilateral lung 
collapses.

• A large pneumothorax results in;
• Restrictive ventilation impairment.

• Reduced vital capacity, functional residual capacity & total lung capacity.
• Hypoxia (from shunting blood through non-ventilated lung)

• Compensated for by hypoxic vasoconstriction reflexes.
• In tension pneumothorax; 

• Alveolar-pleural defect acts as a one-way valve.
• Progressive accumulation of intrapleural air and increasingly positive intrapleural 

pressure.
• Leads to compression of contralateral lung with asphyxia & worsening hypoxia.
• Impairment of venous return to the heart occurs when intrapleural pressures 

exceed 15-20 mmHg.
• Final end point is cardiovascular collapse and death.

• In primary pneumothorax;
• alveolar-pleural barrier is disrupted by rupture of sub-pleural bulla (or bleb).
• Blebs found in 90% of cases (in surgery or via CT imaging).

• In secondary pneumothorax;
• underlying lung disease weakens the alveolar-pleural barrier.
• eg. large, thin-walled bullae in COPD (increased risk of rupture) or nearby 

inflammation in patients with HIV-PCP.

Clinical Features:

Symptoms are related to the size of the pneumothorax, rate of development and 
underlying clinical status of the patient.

• Ipsilateral chest pain & dyspnoea are the most common symptoms.
• Pain is typically sharp & pleuritic; but can evolve into a dull, steady ache.
• Cough can be present.
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Clinical Features

Symptoms of primary spontaneous pneumothorax typically 
begin suddenly while at rest. Ipsilateral chest pain and dyspnea 
are the most common symptoms. At the outset, the pain is 
typically “pleuritic” in nature (i.e., often described as sharp 
and made worse with deep inspiration), but it often evolves 
over time into a dull, steady ache. Although patients frequently 
describe shortness of breath, extreme dyspnea is uncommon 
in the absence of underlying lung disease or tension pneumo-
thorax. Cough is present in a few individuals. Occasionally, 
patients are asymptomatic or have only nonspecific complaints. 
Patients may wait several days before they seek medical  
attention, and a significant number delay presentation for  
1 week or more. Without treatment, symptoms often resolve 
spontaneously within 24 to 72 hours, although the pneumo-
thorax is still present.

Physical findings tend to correlate with the degree of symp-
toms. A mild sinus tachycardia is the most common physical 
finding. With a large pneumothorax, decreased or absent 
breath sounds with hyperresonance to percussion may be 
present. Other classic signs include unilateral enlargement of 
the hemithorax, decreased excursion with respirations, absent 
tactile fremitus, and inferior displacement of the liver or 
spleen. Absence of any or all of these findings does not exclude 
pneumothorax, however, and a chest radiograph should be 
obtained when pneumothorax is suspected.

With tension pneumothorax, signs of asphyxia and decreased 
cardiac output develop. Tachycardia (often >120 beats/min) 
and hypoxia are common. Hypotension is a late and ominous 
finding. Distention of the jugular veins is common but may  
be difficult to detect. Displacement of the trachea to the con-
tralateral side is classically described but is an uncommon 
finding, usually occurring only in the immediately preterminal 
phase of the pneumothorax, if at all. Its absence should not  
be considered evidence that a tension phenomenon is not 
present.

In patients with significant underlying lung disease, pneu-
mothorax presents differently. Because of poor pulmonary 
reserve, dyspnea is nearly universal, even when the pneumo-
thorax is small, and symptoms tend not to resolve on their own. 
Physical findings, such as hyperexpansion and distant breath 
sounds, often overlap considerably with the underlying lung 
disease, making the clinical diagnosis difficult. For this reason, 
the diagnosis of pneumothorax should be considered when-
ever a patient with COPD presents with an exacerbation of 
dyspnea.

Although suggested by the patient’s history and physical 
examination, the diagnosis of pneumothorax is generally made 
with the chest radiograph. The classic radiographic appearance 
is that of a thin, visceral pleural line lying parallel to the chest 
wall, separated by a radiolucent band devoid of lung markings. 
The average width of this band can be used to estimate the 
size of the pneumothorax with a fair degree of accuracy (Fig. 
75-2), but in general, it is more reasonable simply to character-
ize the pneumothorax as small, moderate, large, or total. The 
estimated size of the pneumothorax and the patient’s clinical 
status can be useful in guiding management decisions.

Tension pneumothorax is a clinical diagnosis, and delaying 
treatment to obtain radiographic confirmation is inadvisable. 
When the diagnosis of tension pneumothorax is not apparent 
clinically and a chest radiograph is obtained, the classic appear-
ance is one of complete lung collapse with gross distention of 
the thoracic cavity on the affected side and shift of mediastinal 

Figure 75-1. Tension pneumothorax with total collapse of the right lung 
and shift of mediastinal structures to the left. Air is forced into the pleural 
space during expiration and cannot escape during inspiration.
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causing compression of the contralateral lung with asphyxia 
and worsening hypoxia. Intrapleural pressure exceeding 15 to 
20 mm Hg impairs venous return to the heart. If allowed to 
progress, cardiovascular collapse and death ensue.

In primary spontaneous pneumothorax, disruption of the 
alveolar-pleural barrier occurs when a subpleural bulla (or 
bleb), typically located at the lung apex, ruptures into the 
pleural space. Subpleural bullae are found in almost all patients 
who undergo surgical treatment for primary spontaneous 
pneumothorax and are identified on computed tomography 
(CT) of the chest in 90% of cases.5 The etiology of these bullae 
may be related to degradation of elastic fibers within the lung 
and an imbalance in the protease-antiprotease and oxidant-
antioxidant systems.6

In the case of secondary spontaneous pneumothorax, the 
underlying lung disease weakens the alveolar-pleural barrier. 
In patients with P. jiroveci pneumonia, the cytotoxic effects of 
repeated episodes of inflammation lead to bullous and cystic 
changes. In patients with COPD, chronic exposure to cigarette 
smoke results in the development of large, thin-walled bullae 
that are at an increased risk for rupture. Other factors, includ-

Airway Disease
Chronic obstructive pulmonary disease
Asthma
Cystic fibrosis

Infections
Necrotizing bacterial pneumonia/lung abscess
Pneumocystis jiroveci pneumonia
Tuberculosis

Interstitial Lung Disease
Sarcoidosis
Idiopathic pulmonary fibrosis
Lymphangiomyomatosis
Tuberous sclerosis
Pneumoconioses

Neoplasms
Primary lung cancers
Pulmonary/pleural metastases

Miscellaneous
Connective tissue diseases
Pulmonary infarction
Endometriosis/catamenial pneumothorax

BOX 75-1 CAUSES OF SECONDARY 
SPONTANEOUS PNEUMOTHORAX



Physical findings include;
• Sinus tachycardia (most common finding).
• Tachypnoea.
• Decreased or absent breath sounds
• Hyperresonance to percussion
• Dyspnoea (esp. in those w/ poor pulmonary reserve).

Diagnostic Strategies:

Whilst history & examination may be suggestive, the diagnosis of pneumothorax is 
generally made with CXR. ** Remember: Tension pneumothorax is a clinical diagnosis !! **

CXR:
• Thin visceral pleural line lying parallel to the chest wall, separated by  a radiolucent 

band which is devoid of lung markings (Sensitivity = 83%).

• The width of this band can be used to determine pneumothorax size.
• (Generally characterised as small, moderate, large or total).

• Difficult to recognise in supine CXR - look for deep sulcus sign !
• Pseudo-pneumothorax results from skin-folds, large bullae, scapula borders or 

external tubing.

Clinical Hallmarks of Tension PTx:

• Tracheal deviation
• Ipsilateral hyperresonance
• Tachycardia (often >120 bpm)
• Hypoxia
• Hypotension (a late & ominous finding)
• Jugular venous distention
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Figure 75-2. Determining the size of a pneumothorax. 
Calculation of average interpleural distance to predict 
pneumothorax size. PA, posteroanterior.
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Figure 75-3. Radiograph of tension pneumothorax with mediastinal shift 
to left.

structures across the midline (Fig. 75-3). In patients with 
underlying pulmonary disease, however, pleural adhesions and 
lack of lung elasticity may mask the fact that a pneumothorax 
is under significant positive pressure.

When pneumothorax is suspected but not seen on a stan-
dard chest radiograph, an expiratory film may be obtained. 
Theoretically, the volumes of the lungs and the chest cavity 
are reduced during expiration so that the relative size of the 
pneumothorax is enhanced. Although occasionally helpful in 
identifying a small apical pneumothorax, routine use of expira-
tory films does not improve diagnostic yield.7 In critically ill 
patients for whom only a supine chest radiograph can be 
obtained, the finding of a “deep sulcus” (i.e., a deep lateral 
costophrenic angle) can suggest the presence of pneumothorax 
on that side (see Fig. 75-3).

Special care should be taken when viewing the chest radio-
graphs of patients with underlying lung disease. In patients 

with COPD, the relative paucity of lung markings makes 
pneumothorax more difficult to detect. At the same time, giant 
bullae may simulate the radiographic appearance of pneumo-
thorax. A clue to differentiating a pneumothorax from a giant 
bulla is that the former tends to run parallel to the chest wall, 
whereas the latter tends to have a more concave appearance. 
When the diagnosis is unclear, computed tomography (CT) 
can differentiate between the two entities.8

While CT is considered the gold standard for the diagnosis 
of pneumothorax, it requires that patients be stable enough 
for transport. Bedside ultrasound is also a rapid and accurate 
diagnostic aid.9,10 Assessment for pneumothorax begins over 
the upper anterior chest wall in the midclavicular line and 
proceeds inferolaterally toward the anterior axillary line. Once 
the pleural line is identified, the presence of lung sliding 
during respiration effectively rules out a pneumothorax in the 
area being scanned. The differential diagnosis of pneumotho-
rax includes numerous conditions associated with chest pain 
and dyspnea. Among the most important of these is pulmonary 
embolism, which may present in similar fashion with unilateral 
pleuritic chest pain. Most pleural-based processes (pneumo-
nia, embolism, tumor) have characteristic radiographic find-
ings. Rarely, pneumothorax may mimic an acute myocardial 
infarction with electrocardiogram changes simulating an acute 
injury pattern.11

Spontaneous pneumomediastinum is a closely related  
clinical entity, diagnosed by the presence of subcutaneous  
emphysema and the finding of mediastinal air on chest radi-
ography. In contrast to spontaneous pneumothorax, spontane-
ous pneumomediastinum typically occurs during exertion, 
particularly after a strenuous Valsalva maneuver. Most cases of  
spontaneous pneumomediastinum occur in the absence  
of known underlying disease and have a benign course.  
Secondary causes of pneumomediastinum (e.g., Boerhaave’s 
syndrome) are more serious, and treatment is aimed at the 
underlying disorder.

Spontaneous hemopneumothorax is a rare but potentially 
serious condition that occurs when collapse of the lung is 
associated with rupture of a vessel in a parietopleural adhesion. 
The clinical presentation is similar to that of spontaneous 
pneumothorax but may be accompanied by symptoms and 
signs of hemorrhagic shock. Treatment entails large-caliber 
tube thoracostomy to evacuate the pleural space, reexpand the 
lung, and tamponade bleeding.

Pneumothorax has a readily available, highly reliable con-
firmatory diagnostic test (i.e., chest radiography). Absence  
of a pneumothorax on chest radiography should prompt a 
search for an alternate diagnosis.
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to left.

structures across the midline (Fig. 75-3). In patients with 
underlying pulmonary disease, however, pleural adhesions and 
lack of lung elasticity may mask the fact that a pneumothorax 
is under significant positive pressure.

When pneumothorax is suspected but not seen on a stan-
dard chest radiograph, an expiratory film may be obtained. 
Theoretically, the volumes of the lungs and the chest cavity 
are reduced during expiration so that the relative size of the 
pneumothorax is enhanced. Although occasionally helpful in 
identifying a small apical pneumothorax, routine use of expira-
tory films does not improve diagnostic yield.7 In critically ill 
patients for whom only a supine chest radiograph can be 
obtained, the finding of a “deep sulcus” (i.e., a deep lateral 
costophrenic angle) can suggest the presence of pneumothorax 
on that side (see Fig. 75-3).

Special care should be taken when viewing the chest radio-
graphs of patients with underlying lung disease. In patients 

with COPD, the relative paucity of lung markings makes 
pneumothorax more difficult to detect. At the same time, giant 
bullae may simulate the radiographic appearance of pneumo-
thorax. A clue to differentiating a pneumothorax from a giant 
bulla is that the former tends to run parallel to the chest wall, 
whereas the latter tends to have a more concave appearance. 
When the diagnosis is unclear, computed tomography (CT) 
can differentiate between the two entities.8

While CT is considered the gold standard for the diagnosis 
of pneumothorax, it requires that patients be stable enough 
for transport. Bedside ultrasound is also a rapid and accurate 
diagnostic aid.9,10 Assessment for pneumothorax begins over 
the upper anterior chest wall in the midclavicular line and 
proceeds inferolaterally toward the anterior axillary line. Once 
the pleural line is identified, the presence of lung sliding 
during respiration effectively rules out a pneumothorax in the 
area being scanned. The differential diagnosis of pneumotho-
rax includes numerous conditions associated with chest pain 
and dyspnea. Among the most important of these is pulmonary 
embolism, which may present in similar fashion with unilateral 
pleuritic chest pain. Most pleural-based processes (pneumo-
nia, embolism, tumor) have characteristic radiographic find-
ings. Rarely, pneumothorax may mimic an acute myocardial 
infarction with electrocardiogram changes simulating an acute 
injury pattern.11

Spontaneous pneumomediastinum is a closely related  
clinical entity, diagnosed by the presence of subcutaneous  
emphysema and the finding of mediastinal air on chest radi-
ography. In contrast to spontaneous pneumothorax, spontane-
ous pneumomediastinum typically occurs during exertion, 
particularly after a strenuous Valsalva maneuver. Most cases of  
spontaneous pneumomediastinum occur in the absence  
of known underlying disease and have a benign course.  
Secondary causes of pneumomediastinum (e.g., Boerhaave’s 
syndrome) are more serious, and treatment is aimed at the 
underlying disorder.

Spontaneous hemopneumothorax is a rare but potentially 
serious condition that occurs when collapse of the lung is 
associated with rupture of a vessel in a parietopleural adhesion. 
The clinical presentation is similar to that of spontaneous 
pneumothorax but may be accompanied by symptoms and 
signs of hemorrhagic shock. Treatment entails large-caliber 
tube thoracostomy to evacuate the pleural space, reexpand the 
lung, and tamponade bleeding.

Pneumothorax has a readily available, highly reliable con-
firmatory diagnostic test (i.e., chest radiography). Absence  
of a pneumothorax on chest radiography should prompt a 
search for an alternate diagnosis.

Radiologic signs of tension include;

• Complete lung collapse
• Gross distention of ipsilateral 

thoracic cavity 
• Mediastinal shift across the 

midline.

CHEST CT:

• Often considered the gold-standard 
for diagnosis of pneumothorax.

• Patients must be stable enough to 
both lie down & be transported.

USS:

• A rapid and accurate diagnostic aid.

• Sensitivity approaches 100% in the 
right hands.

• Abnormal findings include:
• Loss of lung-sliding or comet-tail 

artifacts (real-time)
• Demonstration of a ʻlung-pointʼ
• Loss of “sandy beach” sign on M-

mode.



Differential Diagnosis:

• Pulmonary embolism
• Pleural effusion / Haemothorax 
• Pneumonia
• Pneumomediastinum
• Pericarditis
• Boerhaave syndrome
• Aortic dissection

Management:

** THE PATIENTS CLINICAL STATUS DETERMINES TREATMENT OPTIONS **

If clinical judgement suggests tension 
pneumothorax the pleural space should 
be decompressed.

Needle decompression:
• IV cannula / angiocath
• 2nd intercostal space
• Mid-clavicular line
• Temporising procedure

Immediate tube thoracostomy:
• 4th-5th intercostal space.
• Triangle of safety

• Anterior latissimus dorsi
• Posterior pectoralis major
• Mid to anterior axillary line.

• Definitive treatment.

Two goals of therapy for managing spontaneous pneumothorax:
1. to evacuate air from pleural space
2. to prevent recurrence.

“ The diagnosis of tension pneumothorax is confirmed by ʻhiss of airʼ 
escaping under positive pressure. “

Therapeutic options for treatment include;

• simple observation
• aspiration via catheter
• insertion of intercostal catheter
• video-assisted thoracoscopic surgery 

(VATS)
• thoracotomy.

Individualising decision based on;

• Size of PTx
• Severity of signs
• Underlying pulmonary disease
• Other comorbidities
• Previous Hx of PTxʼs
• Degree & persistence of air leak
• Available follow-up.



Intrinsic reabsorption of pneumothoraces occurs at a rate of 1-2% per day; accelerated up 
to 4% per day with the administration of 100% oxygen.

Size does matter:

< Observation is the treatment of choice for small PSP
without significant breathlessness. (B)

< Selected asymptomatic patients with a large PSP may be
managed by observation alone. (A)

< Patients with a small PSP without breathlessness should
be considered for discharge with early outpatient review.
These patients should also receive clear written advice to
return in the event of worsening breathlessness. (D)

Both tension pneumothorax and bilateral pneumothorax are
potentially life-threatening events that require chest drain
insertion. Because such patients are generally excluded from
trials of spontaneous pneumothorax, there is no evidence upon
which to base recommendations, advice being based on the
grounds of safe practice. Similarly, patients with associated large
pleural effusions (hydropneumothorax) have also been excluded
from trials, but are likely to require chest drain insertion and
further investigation (see separate guideline). A summary of the
management recommendations is shown in the flowchart
(figure 2) with explanatory detail in the text below.

Minimal symptoms
Conservative management of small pneumothoraces has been
shown to be safe,47 53 54 and patients who are not breathless can
be managed as outpatients providing they can easily seek
medical attention if any deterioration in their symptoms occurs.

Up to 80% of pneumothoraces estimated as smaller than 15%
have no persistent air leak, and recurrence in those managed
with observation alone is less than in those treated by chest
drains.55 Early review is advisable to ensure satisfactory resolu-
tion and to reinforce the advice on lifestyle. There is no evidence
that active intervention improves the associated pain, which
simply warrants appropriate analgesia.

Symptomatic pneumothorax
Observation alone is inappropriate for breathless patients who
require active intervention (needle aspiration or chest drain
insertion). Marked breathlessness in a patient with a small PSP
may herald tension pneumothorax.55 If a patient is hospitalised
for observation, supplemental high flow oxygen should be given
where feasible. As well as correcting any arterial hypoxaemia,56

it has been shown to result in a fourfold increase in the rate of
pneumothorax resolution.57 In the presence of a continued air
leak, the mechanism may be a reduction in the partial pressure
of nitrogen in the pleural space relative to oxygen, which is more
readily absorbed. Also, a similar effect in the pleural capillaries
creates a more favourable resorption gradient.58

Needle aspiration or chest drain?
< Needle (14e16 G) aspiration (NA) is as effective as

large-bore (>20 F) chest drains and may be associated
with reduced hospitalisation and length of stay. (A)
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Figure 2 Flowchart of management of spontaneous pneumothorax.
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BTS guidelines

The British Thoracic Society classifies 
pneumothorax size as small if the 
distance from the thoracic apex to lung 
cupola is <2 cm, or large if 2 cm

in the presence of surgical emphysema and bullous lung
disease44 and for identifying aberrant chest drain placement45 or
additional lung pathology. However, practical constraints
preclude its general use as the initial diagnostic modality.

Size of pneumothorax
< In defining a management strategy, the size of a pneu-

mothorax is less important than the degree of clinical
compromise. (D)

< The differentiation of a ‘large’ from a ‘small’ pneumo-
thorax continues to be the presence of a visible rim of
>2 cm between the lung margin and the chest wall (at
the level of the hilum) and is easily measured with the
PACS system. (D)

< Accurate pneumothorax size calculations are best
achieved by CT scanning. (C)

The size of pneumothoraces does not correlate well with the
clinical manifestations.29 30 The clinical symptoms associated
with secondary pneumothoraces are more severe in general than
those associated with primary pneumothoraces, and may seem
out of proportion to the size of the pneumothorax.27 28 The
clinical evaluation is therefore probably more important than
the size of the pneumothorax in determining the management
strategy.

Commonly, the plain PA chest x-ray has been used to
quantify the size of the pneumothorax. However, it tends to
underestimate the size because it is a two-dimensional image
while the pleural cavity is a three-dimensional structure. The
2003 BTS guidelines22 advocated a more accurate means of size
calculation than its predecessor in 1993,15 using the cube
function of two simple measurements, and the fact that a 2 cm
radiographic pneumothorax approximates to a 50% pneumo-
thorax by volume. There are difficulties with this approach,
including the fact that some pneumothoraces are localised
(rather than uniform), so that measurement ratios cannot be
applied. The shape of the lung cannot be assumed to remain
constant during collapse.46 The measurement of the ratio of
the lung to the hemithorax diameter is accurate and relatively
easy with the new PACS systems by means of a cursor, once
familiar with the PACS auxiliary functions.

The choice of a 2 cm depth is a compromise between the
theoretical risk of needle trauma with a more shallow pneu-
mothorax and the significant volume and length of time to
spontaneous resolution of a greater depth of pneumothorax.47 48

Assuming a symmetrical pattern of lung collapse, then this
measure is normally taken from the chest wall to the outer edge
of the lung at the level of the hilum (figure 1). Guidelines from
the USA49 estimated the volume of a pneumothorax by
measuring the distance from the lung apex to the cupola, but
this method would tend to overestimate the volume in a local-
ised apical pneumothorax. Belgian guidelines have used yet
another technique for measuring pneumothorax size, and
comparisons between the different techniques have shown poor
agreement.50

CT scanning is regarded as the best means of establishing the
size of a pneumothorax51 and has been calibrated in a lung
model experiment.52

TREATMENT OPTIONS FOR PNEUMOTHORAX
< Patients with pre-existing lung disease tolerate a pneu-

mothorax less well, and the distinction between PSP
and SSP should be made at the time of diagnosis to
guide appropriate management. (D)

< Breathlessness indicates the need for active intervention
as well as supportive treatment (including oxygen). (D)

< The size of the pneumothorax determines the rate of
resolution and is a relative indication for active
intervention. (D)

Primary pneumothorax occurs in patients with no evidence of
other underlying lung disease. Although histological abnormali-
ties are usually present, associated in particular with cigarette
smoking, they have not been manifested by symptoms or loss of
function. In contrast, secondary pneumothorax usually occurs in
patients with overt underlying lung disease, most commonly
chronic obstructive pulmonary disease (COPD). It is important
to make this fundamental distinction as pneumothorax in COPD
is much less well tolerated by the patient and tends to respond
less favourably to management interventions and because the
underlying lung disease requires appropriate treatment in addi-
tion. Several series have shown a reduced success rate for aspi-
ration in patients aged >50 years as well as for chronic lung
disease. It seems likely that these older patients had unrecognised
underlying lung disease. This age criterion was included in the
flowchart for SSP in the 2003 guidelines and is incorporated into
the new flowchart (figure 2), serving as a prompt to consider the
likelihood of SSP. Further criteria that are important in the deci-
sion-making process are the presence of significant breathlessness
and the size of the pneumothorax. The rate of resolution/reab-
sorption of spontaneous pneumothoraces has been gauged as
being between 1.25% and 2.2% of the volume of the hemithorax
every 24 h,47 48 52 the higher and more recent estimate52 being
derived from CT volumetry. Thus, a complete pneumothorax
might be expected to take up to 6 weeks to resolve spontaneously
and, conceivably, in the presence of a persistent air leak, even
longer.

Management of PSP
< Patients with PSP or SSP and significant breathlessness

associated with any size of pneumothorax should
undergo active intervention. (A)

< Chest drains are usually required for patients with
tension or bilateral pneumothorax who should be
admitted to hospital. (D)

Figure 1 Depth of pneumothorax.
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The routine application of suction neither increases the rate at which the lung re-expands 
nor improves patient outcome and is no longer recommended after standard tube 
thoracostomy.

Common complications of chest tube insertion include incorrect placement, pleural 
infection and prolonged pain.

Re-expansion pulmonary oedema and hypotension are rare occurrences after rapid 
evacuation of large pneumothoraces, especially if present for >72 hours. Treatment of this 
is supportive, with aggressive volume resuscitation. 

Patients with unresolved pneumothorax should not fly  or dive unless definitive prevention 
has taken place. 

Outcome:

Recurrence is very common. Approximately 1 in 3 for primary spontaneous pneumothorax.
• May be life threatening in those with underlying lung disease.
• Intervention is advocated to prevent further recurrence

• After 1st presentation of secondary pneumothorax  OR
• After 2nd presentation (of ipsilateral lung) in primary pneumothorax.

• This may involve pleurodesis or wedge resection of areas with large bullae.


