
Optimal postoperative chest tube and pain management in patients 
surgically treated for primary spontaneous pneumothorax

Drain 3 dagen 
+ TEA

Drain 3 dagen 
+ ss-PVB

Drain z.s.m uit 
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Randomiseren

Contactgegevens:
Quirine van Steenwijk, arts-onderzoeker
Afdeling Chirurgie
 Quirine.van.Steenwijk@mmc.nl
 (040) 888 72 43 / (+31) 6 3813 05 79

 Inclusiecriteria

l	Operatie-indicatie voor primaire spontane pneumothorax

l	> 16 jaar en beheersing Nederlandse taal

l	Preoperatief CT scan (maximaal 5 jaar oud)

 Exclusiecriteria

l	Ipsilateraal eerder thoraxchirurgie en/of radiotherapie

l	Evidente secundaire spontane pneumothorax

l	Contra-indicatie epiduraal / studie medicatie

l	Chronisch gebruik opioïden (> 3 maanden)
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 Draincriteria

l	Patiënt kan rechtop zitten

l	Luchtlek 0 mL/min gedurende 4 uur OF < 15 mL/min gedurende 6 uur

l	X-thorax 4 uur postoperatief toont aanliggende long thv hilus

l	Geen bloederige drainage

Vermeld in EPD wanneer aan deze criteria is voldaan en datum van 
verwijderen drain

 Instelling van de Thopaz

l	Thopaz standaard op -2 cm H20

Instelling van de Thopaz wijzigen obv X-thorax

l	b: aanliggend ->  geen actie

l	b: < 2 cm ->  Thopaz naar -8cm H20

l	b: > 2 cm ->  Thopaz naar -15cm H20

 Ontslagcriteria

l	Geen drain en epiduraal 

l	NRS pijnscore < 4 met orale pijnstillers

l	ADL zelfstandig

Vermeld in EPD reden uitstel ontslag indien ontslagcriteria bereikt

 Vragenlijsten en follow up

Herinner patiënten dagelijks aan invullen vragenlijsten (dag 0 t/m 4)

Follow up 4 wkn, 3 mnd en 12 mnd: patiënt ontvangt vragenlijsten van 
coördinerend onderzoeker

Drain 3 dagen: verwijderen drain 
op postoperatieve dag 3 indien: 

Drain z.s.m uit: verwijderen drain 
op zijn vroegst 4 uur postoperatief indien:

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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< Accurate pneumothorax size calculations are best
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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
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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
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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-
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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
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ties are usually present, associated in particular with cigarette
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patients with overt underlying lung disease, most commonly
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< In defining a management strategy, the size of a pneu-
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compromise. (D)

< The differentiation of a ‘large’ from a ‘small’ pneumo-
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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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