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‘I really can’t breathe’- Pearls of 
Respiratory Assessment in ED
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A quick case….

• A 45 year old male,
• Drinking heavily, with wife at friends party
• Wife noticed him to be missing
• Found ALOC on front lawn 
• Ambulance found hypoxic, vomiting,  initially 

GCS 3 – woken to GCS 13
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• GCS 13 at best, 
• P 96, BP 115/76 Sats 95% Rm air
• ‘Decreased air entry Lt side, lying on side’
• Slightly Combative
• Thought to be intoxicated, wake and review 

and probably home.
• Get CXR to rule aspiration….

IN ED
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• Deviation of the trachea 
• Hyper-expanded chest
• Increased percussion note 
• Decreased Airway movement
• Central venous pressure is usually raised

• More commonly tachycardia, tachypnoea, and 
hypoxic 

Tension Pneumothorax Clinical Signs
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• To Xray or Not - Clinical diagnosis
• Complications of Needle decompression 
– Lung damage, ineffective, air embolism, kinked,

• It should not be used lightly.
• It should never be used just because we don't 

hear breath sounds on one side. BUT
• In clear cut cases: shock with distended neck 

veins, reduced breath sounds, deviated 
trachea, it could be life saving.

Needle Decompression
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Abstract

Tension pneumothorax is variously defined but is generally thought of as a pneumo-
thorax in which the pressure of intrapleural gas exceeds atmospheric pressure, producing
adverse effects, including mediastinal shift associated with cardiovascular collapse, often
attributed to reduced venous return and kinking of the great vessels. The mechanism of
tension pneumothorax is said to be a valvular defect in the visceral pleura such that air
enters the pleural space in inspiration but cannot exit in expiration, leading to a
progressive increase in pressure. However, as the driving pressure forcing air into the
pleura in inspiration is atmospheric pressure, the pleural pressure can never exceed
1 atm during inspiration in a spontaneously breathing subject. Furthermore, all pneu-
mothoraces must have pressures greater than atmospheric during expiration, or con-
ventional treatment with intercostal tube drainage would not work. Pilot experiments
have failed to show any re-entry of pleural gas into the lung in patients with persistent
air leaks but no evidence of tension, suggesting these behave as valvular pneumotho-
races. Case reports of tension pneumothorax in spontaneously breathing patients are
rare, and most patients have other explanations for clinical deterioration. Although a
large and rapidly expanding pneumothorax may require urgent intervention, it is
unlikely that the effects are mediated by high intrapleural pressures. The term tension
pneumothorax in spontaneously breathing patients should be reconsidered.

Introduction

The division of pneumothorax into closed, open and val-
vular goes back many decades. Crofton and Douglas in
1969 wrote ‘a pneumothorax is described as open when
the air moves freely in and out of the pleural space during
respiration, closed when no movement of air takes place,
valvular when air entered during inspiration is prevented
from escaping during expiration. The valvular pneumo-
thorax tends to enlarge progressively and often rapidly,
displacing the mediastinum, kinking the great veins,
causing increased cardiac and respiratory embarrass-
ment. At this stage it is usually termed a tension pneumo-
thorax because of the rising pressure it builds up in the
pleural cavity’.1

This view has not altered over the years with the
British Thoracic Society (BTS) 2010 guideline stating that
tension pneumothorax ‘arises as a result of the develop-
ment of a one way valve system at the site of the breach

in the pleural membrane, permitting air to enter the
pleural cavity during inspiration but preventing egress of
air during expiration, with consequent increase in the
intra-pleural pressure such that it exceeds atmospheric
pressure for much of the respiratory cycle. As a result,
impaired venous return and reduced cardiac output
result in the typical features of hypoxaemia and haemo-
dynamic compromise.’2 These and other explanations
imply that in open pneumothorax, that is a pneumotho-
rax where the defect in the visceral pleural has not closed
but in which tension pneumothorax has not eventuated,
air must be able to re-enter the lung and be breathed out.
This does not seem to have been experimentally investi-
gated, and it is difficult to visualise air re-entering a lung
collapsed to 10% or less of its original volume and being
expired in significant quantities.

Although no one would dispute the development of
pneumothorax with higher than atmospheric pressures
in patients undergoing positive pressure ventilation, both
the concept and indeed definition of tension pneumo-
thorax in the spontaneously breathing patient pose some
difficulties. The definition given by the BTS guidelines in
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Tension pneumothorax occurs when the intra-
pleural pressure exceeds the atmospheric pressure 
throughout inspiration as well as expiration   (BTS 
2003)

Very few cases reports (24) – nearly all discredited!
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the air moves freely in and out of the pleural space during
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valvular when air entered during inspiration is prevented
from escaping during expiration. The valvular pneumo-
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ment. At this stage it is usually termed a tension pneumo-
thorax because of the rising pressure it builds up in the
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This view has not altered over the years with the
British Thoracic Society (BTS) 2010 guideline stating that
tension pneumothorax ‘arises as a result of the develop-
ment of a one way valve system at the site of the breach
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pleural cavity during inspiration but preventing egress of
air during expiration, with consequent increase in the
intra-pleural pressure such that it exceeds atmospheric
pressure for much of the respiratory cycle. As a result,
impaired venous return and reduced cardiac output
result in the typical features of hypoxaemia and haemo-
dynamic compromise.’2 These and other explanations
imply that in open pneumothorax, that is a pneumotho-
rax where the defect in the visceral pleural has not closed
but in which tension pneumothorax has not eventuated,
air must be able to re-enter the lung and be breathed out.
This does not seem to have been experimentally investi-
gated, and it is difficult to visualise air re-entering a lung
collapsed to 10% or less of its original volume and being
expired in significant quantities.
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• Little good evidence on this varies modality
• Guidelines somewhat useful for spont pnx
– Large pneumothorax
– Clinically unstable
• RR > 24 bpm
• PR <60 or >120 bpm
• O2 sat <90% rm air
• Not able to speak full sentences

• Traumatic Haemothorax – Large ICC (28-32F)
• Small Pnx, stable patient – observe
• Pnx and ventilation = Chest Tube

Pneumothorax: To tube or not to tube?
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What to do, What to do

• Chest drains are painful
– 50% patients experience 9/10 pain despite 

analgesia
• Considerable risk of injury
– Organ damage, bleeding, infection, ongoing pain

• 10-30% continue to have air leak at 5 days
• Needs admission (Av LOS 4 days)
– Time of work, care of family, other duties

• Chest drains not common until 70yrs ago and 
some authors reports of conservative Mx
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What to do, What to do
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Abstract

Background: Spontaneous pneumothorax can be managed initially by observation,
aspiration or chest drain insertion.

Aims: To determine the clinical features of spontaneous pneumothorax in patients
presenting to the emergency department (ED), interventions, outcomes and potential
risk factors for poor outcomes after treatment.

Methods: Retrospective chart review from ED of three major referral and two general
hospitals in Australia of presentations with primary spontaneous pneumothorax (PSP)
or secondary spontaneous pneumothorax (SSP). Main outcomes were prolonged air
leak (>5 days) and pneumothorax recurrence within 1 year.

Results: We identified 225 people with PSP and 98 with SSP. There were no clinical
tension pneumothoraces with hypotension. Hypoxaemia (haemoglobin oxygen satura-
tion measured by pulse oximetry ≤92%) occurred only in SSP and in older patients (age
>50 years) with PSP. Drainage was performed in 150 (67%) PSP and 82 (84%) SSP.
Prolonged air leak occurred in 16% (95% confidence interval 10–23%) of PSP and 31%
(21–42%) of SSP. Independent risk factors for prolonged drainage were non-asthma SSP
and pneumothorax size >50%. Complications were recorded in 11% (7.5–16%) of those
having drains inserted. Recurrences occurred in 5/91 (5%, 1.8–12%) of those treated
without drainage versus 40/232 (17%, 13–23%) of those treated by drainage, of which
half occurred in the first month after drainage.

Conclusion: Pneumothorax drainage is associated with substantial morbidity includ-
ing prolonged air leak. As PSP appears to be well tolerated in younger people even with
large pneumothoraces, conservative treatment in this subgroup may be a viable option
to improve patient outcomes, but this needs to be confirmed in a clinical trial.

Introduction

Approaches to the initial management of spontaneous
pneumothorax – observation, aspiration or insertion of a

chest drain – vary among clinicians.1,2 Key factors in the
decision to intervene are: physiological compromise, the
size of the pneumothorax, patient symptoms, and
whether the pneumothorax is associated with underlying
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Abstract

Background: Spontaneous pneumothorax can be managed initially by observation,
aspiration or chest drain insertion.

Aims: To determine the clinical features of spontaneous pneumothorax in patients
presenting to the emergency department (ED), interventions, outcomes and potential
risk factors for poor outcomes after treatment.

Methods: Retrospective chart review from ED of three major referral and two general
hospitals in Australia of presentations with primary spontaneous pneumothorax (PSP)
or secondary spontaneous pneumothorax (SSP). Main outcomes were prolonged air
leak (>5 days) and pneumothorax recurrence within 1 year.

Results: We identified 225 people with PSP and 98 with SSP. There were no clinical
tension pneumothoraces with hypotension. Hypoxaemia (haemoglobin oxygen satura-
tion measured by pulse oximetry ≤92%) occurred only in SSP and in older patients (age
>50 years) with PSP. Drainage was performed in 150 (67%) PSP and 82 (84%) SSP.
Prolonged air leak occurred in 16% (95% confidence interval 10–23%) of PSP and 31%
(21–42%) of SSP. Independent risk factors for prolonged drainage were non-asthma SSP
and pneumothorax size >50%. Complications were recorded in 11% (7.5–16%) of those
having drains inserted. Recurrences occurred in 5/91 (5%, 1.8–12%) of those treated
without drainage versus 40/232 (17%, 13–23%) of those treated by drainage, of which
half occurred in the first month after drainage.

Conclusion: Pneumothorax drainage is associated with substantial morbidity includ-
ing prolonged air leak. As PSP appears to be well tolerated in younger people even with
large pneumothoraces, conservative treatment in this subgroup may be a viable option
to improve patient outcomes, but this needs to be confirmed in a clinical trial.

Introduction

Approaches to the initial management of spontaneous
pneumothorax – observation, aspiration or insertion of a
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• Retrospective chart review
• 5 Aust hosptials
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data were examined with Spearman’s correlation. Con-
fidence intervals (CI) for proportions were determined
using the binomial method. An exploratory multivariate
logistical regression analysis was performed on the poten-
tial predictors of prolonged air leak that were identified in
the descriptive analysis. Statistical analyses were per-
formed with Stata version 12.1 (StataCorp, College
Station, TX, USA).

Results

There were 1 035 796 ED presentations during the study
period, and our diagnosis coding searches identified 323
individuals presenting directly to one of the participating
hospitals with a diagnosis of spontaneous pneumothorax
(225 PSP and 98 SSP) on one or more occasions. Of these,
264 (186 PSP, 78 SSP) had no prior ipsilateral pneumo-
thorax, giving a rate of one first pneumothorax per 3923
ED presentations. The clinical features of the first ED
presentations of each of these people are summarised in
Table 1. Some patients did not have pretreatment CXR
stored on our system for review because a pre-arrival
CXR performed by a referring doctor was used to guide
treatment and not scanned and retained. The recorded
underlying lung diseases in cases of SSP are summarised
in Table 2. Patients with PSP were predominantly male
and younger than those with SSP. Patients with SSP had
significantly higher heart rates and respiratory rates than

PSP, were more often dyspnoeic and hypoxaemic on
arrival, and were more often right-sided.

Physiological effects in relation to
pneumothorax size

Although 33/267 (12%) cases with CXR available for
review had complete lung collapse with varying degrees
of mediastinal deviation, no case presented with hypo-
tension (SBP <90 mmHg), and there was no correlation
between SBP and pneumothorax size (Spearman’s rho =

Table 1 Baseline clinical characteristics

PSP (n = 225) SSP (n = 98) P

Age (years) 26 (20–41) 53 (26–70) <0.0001
Male 183 (81%) 65 (66%) 0.004
Previous pneumothorax 55/224 (25%) 27/96 (28%) 0.576
Previous pneumothorax same side 37/223 (17%) 18/96 (19%) 0.376
Hours from symptom onset to presentation 12 (2.3–48) 16 (3–52) 0.4340
SpO2 <92% on arrival 4/215 (2%) 19/96 (20%) <0.001
Respiratory rate on arrival 20 ± 4.2 23 ± 7.2 <0.0001
Heart rate on arrival 82 ± 17 96 ± 21 <0.0001
Systolic blood pressure on arrival 132 ± 19 136 ± 25 0.6076
Verbal pain score 4 (1–6) 3 (0–6) 0.3847
Side of pneumothorax – right 105 (47%)† 61 (62%) 0.014
Haemopneumothorax on initial CXR 4 (1.8%) 1 (1.0%) 0.521
Calculation of pneumothorax size where CXR available for investigator review

<32% 68/186 (37%) 30/81 (37%) 0.665
32 to ≤50% 49/186 (26%) 23/81 (28%)
>50 to <100% 43/186 (23%) 21/81 (26%)
100% (complete) 26/186 (14%) 7/81 (9%)

Continuous variables are presented as median (interquartile range) for non-normal distributions or as mean ± standard deviation for normally distributed
variables. Where data were missing for clinical characteristics in some charts, this is indicated by the denominator. †One PSP was bilateral. CXR, chest
X-ray; PSP, primary spontaneous pneumothorax; SpO2, haemoglobin oxygen saturation measured by pulse oximetry; SSP, secondary spontaneous
pneumothorax.

Table 2 Underlying lung diseases in 98 cases of SSP

n

Asthma 49
COPD 35
Lung cancer 10
Metastatic cancer to lung 4
Bronchiectasis 4
Tuberculosis 3
Pulmonary fibrosis 2
Pneumonia 2
Sarcoidosis 2
Lymphangioleiomyomatosis (LAM) 2
Tuberous sclerosis 1
Leukaemia with graft versus host disease (GvHD) affecting lungs 1

COPD, chronic obstructive pulmonary disease; SSP, secondary sponta-
neous pneumothorax.

Brown et al.
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0.0343, P = 0.5883). In PSP, heart rate and respiratory
rate increased, and SpO2 decreased with increasing pneu-
mothorax size (Spearman’s rho 0.1736, 0.2362 and
−0.1908 respectively; P = 0.0188, P = 0.0018 and P =
0.0105 respectively). In SSP, these parameters did not
correlate with pneumothorax size, although they were
more likely to be abnormal than in cases of PSP (Table 1).
The relationship between SpO2, pneumothorax size and
pneumothorax type is presented in Figure 1. Clinically
significant reductions in SpO2 (<92%) did not correlate
with pneumothorax size and were only seen in cases of
PSP in patients older than 50 years and in cases of SSP.

Interventions

One or more drainage procedures were performed in
150/225 (67%) PSP and 82/98 (84%) SSP cases. The
likelihood of a procedure being performed was higher for
larger pneumothoraxes (Table 3), but it is notable that
28% of small PSP had a drainage procedure. The choice
of initial procedure did not appear to differ between PSP
versus SSP and the majority of doctors choosing under
water seal drainage (UWSD) using either a Seldinger
device or thoracostomy tube. UWSD methods were
employed as the initial treatment in 71/92 (77%)
pneumothoraxes of size <50% versus 88/97 (91%)
pneumothoraxes of size ≥50% (P = 0.016). Of the 36
cases where aspiration using either needle or Seldinger
device was attempted first, 13 (39%) went on to have
further procedures.

Hospital outcomes

Twelve cases were transferred to private hospitals,
leaving 220 with hospital outcome data available for this
analysis. Overall, 47/220 (21%, 95% CI 16–27%) had
drainage for >5 days, and this did not differ significantly
between those with a history of prior pneumothorax
(12/58, 21%) and those without a prior pneumothorax
(35/160, 22%). SSP patients were more likely than PSP
patients to have drainage for >5 days and to have longer
hospital stays (Table 4).

Duration of drainage also tended to be longer for larger
pneumothoraxes; however, there was marked variability,
and this relationship was only apparent for PSP (Fig. 2). A
closer examination of SSP cases revealed that the majority
of prolonged drainages were in older patients. Patient
age did not have an impact on drainage time for PSP.
In non-asthma SSP patients, predominantly chronic
obstructive pulmonary disease (COPD) and lung cancer,
pneumothorax size did not appear to be a determinant of
duration of drainage. Asthma SSP cases had drainage
times that were similar to PSP, and initial pneumothorax
size was a determinant of duration of drainage in this
subset of SSP (Fig. 3). On univariate analysis, initial inter-
vention choice of an UWSD technique (compared with
aspiration) appeared to be associated with a higher inci-
dence of prolonged drainage >5 days; however, UWSD
drainage was more often applied to large pneumothoraxes
and SSP. In an exploratory logistic regression using pneu-
mothorax type, pneumothorax size and initial UWSD as
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Figure 1 Relationships between haemoglobin oxygen saturation meas-
ured by pulse oximetry (SpO2), pneumothorax size and pneumothorax
type. Increasing pneumothorax size was associated with lower SpO2 in
patients with primary spontaneous pneumothorax (PSP), but there was
no relationship between size and SpO2 for secondary spontaneous pneu-
mothorax (SSP). Clinically significant reductions (<92%) were only
observed in SSP or in PSP in people aged>50 years. ( ), PSP age ≤50
years; ( ), PSP age ≥50 years; ( ), SSP; ( ), SSP, regression, 95% con-
fidence interval (CI) (rho −0.1319, P = 0.2466); ( ), PSP regression, 95%
CI (rho −0.1908, P = 0.0105).

Table 3 Initial interventions

PSP (n = 225) SSP (n = 98)

Any drainage procedure by
pneumothorax size group (in 267
cases for whom a pre-intervention
CXR was available)

150 (67%) 82 (84%)

Small <32% (n = 68, 30) 19/68 (28%) 20/30 (67%)
Moderate 32 to ≤50% (n = 49, 23) 34/49 (69%) 21/23 (91%)
Large >50 to <100% (n = 43, 21) 43/43 (100%) 21/21 (100%)
Large 100% (n = 26, 7) 25/26 (96%) 7/7 (100%)

Initial intervention in those having an
intervention

PSP (n = 150) SSP (n = 82)

Simple cannula aspiration as first
procedure

7 (4.7%) 7 (9.8%)

Seldinger catheter aspiration as first
procedure

17 (11%) 5 (6.1%)

Seldinger catheter with UWSD as first
procedure

53 (35%) 34 (41%)

Thoracostomy tube with UWSD as first
procedure

71 (47%) 35 (43%)

Surgery as first procedure 2 (1.3%) 0

CXR, chest X-ray; PSP, primary spontaneous pneumothorax; SSP, second-
ary spontaneous pneumothorax; UWSD, under water seal drainage.

Spontaneous pneumothorax
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−0.1908 respectively; P = 0.0188, P = 0.0018 and P =
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correlate with pneumothorax size, although they were
more likely to be abnormal than in cases of PSP (Table 1).
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pneumothorax type is presented in Figure 1. Clinically
significant reductions in SpO2 (<92%) did not correlate
with pneumothorax size and were only seen in cases of
PSP in patients older than 50 years and in cases of SSP.

Interventions

One or more drainage procedures were performed in
150/225 (67%) PSP and 82/98 (84%) SSP cases. The
likelihood of a procedure being performed was higher for
larger pneumothoraxes (Table 3), but it is notable that
28% of small PSP had a drainage procedure. The choice
of initial procedure did not appear to differ between PSP
versus SSP and the majority of doctors choosing under
water seal drainage (UWSD) using either a Seldinger
device or thoracostomy tube. UWSD methods were
employed as the initial treatment in 71/92 (77%)
pneumothoraxes of size <50% versus 88/97 (91%)
pneumothoraxes of size ≥50% (P = 0.016). Of the 36
cases where aspiration using either needle or Seldinger
device was attempted first, 13 (39%) went on to have
further procedures.

Hospital outcomes

Twelve cases were transferred to private hospitals,
leaving 220 with hospital outcome data available for this
analysis. Overall, 47/220 (21%, 95% CI 16–27%) had
drainage for >5 days, and this did not differ significantly
between those with a history of prior pneumothorax
(12/58, 21%) and those without a prior pneumothorax
(35/160, 22%). SSP patients were more likely than PSP
patients to have drainage for >5 days and to have longer
hospital stays (Table 4).

Duration of drainage also tended to be longer for larger
pneumothoraxes; however, there was marked variability,
and this relationship was only apparent for PSP (Fig. 2). A
closer examination of SSP cases revealed that the majority
of prolonged drainages were in older patients. Patient
age did not have an impact on drainage time for PSP.
In non-asthma SSP patients, predominantly chronic
obstructive pulmonary disease (COPD) and lung cancer,
pneumothorax size did not appear to be a determinant of
duration of drainage. Asthma SSP cases had drainage
times that were similar to PSP, and initial pneumothorax
size was a determinant of duration of drainage in this
subset of SSP (Fig. 3). On univariate analysis, initial inter-
vention choice of an UWSD technique (compared with
aspiration) appeared to be associated with a higher inci-
dence of prolonged drainage >5 days; however, UWSD
drainage was more often applied to large pneumothoraxes
and SSP. In an exploratory logistic regression using pneu-
mothorax type, pneumothorax size and initial UWSD as
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Figure 1 Relationships between haemoglobin oxygen saturation meas-
ured by pulse oximetry (SpO2), pneumothorax size and pneumothorax
type. Increasing pneumothorax size was associated with lower SpO2 in
patients with primary spontaneous pneumothorax (PSP), but there was
no relationship between size and SpO2 for secondary spontaneous pneu-
mothorax (SSP). Clinically significant reductions (<92%) were only
observed in SSP or in PSP in people aged>50 years. ( ), PSP age ≤50
years; ( ), PSP age ≥50 years; ( ), SSP; ( ), SSP, regression, 95% con-
fidence interval (CI) (rho −0.1319, P = 0.2466); ( ), PSP regression, 95%
CI (rho −0.1908, P = 0.0105).

Table 3 Initial interventions

PSP (n = 225) SSP (n = 98)

Any drainage procedure by
pneumothorax size group (in 267
cases for whom a pre-intervention
CXR was available)

150 (67%) 82 (84%)

Small <32% (n = 68, 30) 19/68 (28%) 20/30 (67%)
Moderate 32 to ≤50% (n = 49, 23) 34/49 (69%) 21/23 (91%)
Large >50 to <100% (n = 43, 21) 43/43 (100%) 21/21 (100%)
Large 100% (n = 26, 7) 25/26 (96%) 7/7 (100%)

Initial intervention in those having an
intervention

PSP (n = 150) SSP (n = 82)

Simple cannula aspiration as first
procedure

7 (4.7%) 7 (9.8%)

Seldinger catheter aspiration as first
procedure

17 (11%) 5 (6.1%)

Seldinger catheter with UWSD as first
procedure

53 (35%) 34 (41%)

Thoracostomy tube with UWSD as first
procedure

71 (47%) 35 (43%)

Surgery as first procedure 2 (1.3%) 0

CXR, chest X-ray; PSP, primary spontaneous pneumothorax; SSP, second-
ary spontaneous pneumothorax; UWSD, under water seal drainage.

Spontaneous pneumothorax

© 2014 The Authors
Internal Medicine Journal © 2014 Royal Australasian College of Physicians 453
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pneumothoraxes of size <50% versus 88/97 (91%)
pneumothoraxes of size ≥50% (P = 0.016). Of the 36
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between those with a history of prior pneumothorax
(12/58, 21%) and those without a prior pneumothorax
(35/160, 22%). SSP patients were more likely than PSP
patients to have drainage for >5 days and to have longer
hospital stays (Table 4).

Duration of drainage also tended to be longer for larger
pneumothoraxes; however, there was marked variability,
and this relationship was only apparent for PSP (Fig. 2). A
closer examination of SSP cases revealed that the majority
of prolonged drainages were in older patients. Patient
age did not have an impact on drainage time for PSP.
In non-asthma SSP patients, predominantly chronic
obstructive pulmonary disease (COPD) and lung cancer,
pneumothorax size did not appear to be a determinant of
duration of drainage. Asthma SSP cases had drainage
times that were similar to PSP, and initial pneumothorax
size was a determinant of duration of drainage in this
subset of SSP (Fig. 3). On univariate analysis, initial inter-
vention choice of an UWSD technique (compared with
aspiration) appeared to be associated with a higher inci-
dence of prolonged drainage >5 days; however, UWSD
drainage was more often applied to large pneumothoraxes
and SSP. In an exploratory logistic regression using pneu-
mothorax type, pneumothorax size and initial UWSD as
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Figure 1 Relationships between haemoglobin oxygen saturation meas-
ured by pulse oximetry (SpO2), pneumothorax size and pneumothorax
type. Increasing pneumothorax size was associated with lower SpO2 in
patients with primary spontaneous pneumothorax (PSP), but there was
no relationship between size and SpO2 for secondary spontaneous pneu-
mothorax (SSP). Clinically significant reductions (<92%) were only
observed in SSP or in PSP in people aged>50 years. ( ), PSP age ≤50
years; ( ), PSP age ≥50 years; ( ), SSP; ( ), SSP, regression, 95% con-
fidence interval (CI) (rho −0.1319, P = 0.2466); ( ), PSP regression, 95%
CI (rho −0.1908, P = 0.0105).

Table 3 Initial interventions

PSP (n = 225) SSP (n = 98)

Any drainage procedure by
pneumothorax size group (in 267
cases for whom a pre-intervention
CXR was available)

150 (67%) 82 (84%)

Small <32% (n = 68, 30) 19/68 (28%) 20/30 (67%)
Moderate 32 to ≤50% (n = 49, 23) 34/49 (69%) 21/23 (91%)
Large >50 to <100% (n = 43, 21) 43/43 (100%) 21/21 (100%)
Large 100% (n = 26, 7) 25/26 (96%) 7/7 (100%)

Initial intervention in those having an
intervention

PSP (n = 150) SSP (n = 82)

Simple cannula aspiration as first
procedure

7 (4.7%) 7 (9.8%)

Seldinger catheter aspiration as first
procedure

17 (11%) 5 (6.1%)

Seldinger catheter with UWSD as first
procedure

53 (35%) 34 (41%)

Thoracostomy tube with UWSD as first
procedure

71 (47%) 35 (43%)

Surgery as first procedure 2 (1.3%) 0

CXR, chest X-ray; PSP, primary spontaneous pneumothorax; SSP, second-
ary spontaneous pneumothorax; UWSD, under water seal drainage.
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To Chest Tube or Not!
• 154 ICC vs 164 conservative Mx in large to mod 

PNX
• Primary outcome 
– Lung Re-expansion at 8wks

• Secondary Outcome
– Per-protocol analysis of the primary outcome, Time to 

radiographic resolution, Time to symptom resolution 
of symptoms (no pain or analgesia use), PTX 
recurrence >24 hours after chest tube removal, 
Adverse events, Length of hospital stay in the first 8 
weeks, Number of invasive procedures, Number of 
radiologic investigations, Number of days off from 
work, Chest-tube drainage for >72 hours, Patient 
satisfaction
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• Average age 26yo,
• Over 80% were male
• Av Pnx size 66%
• 2 groups were essential the same 
– Vitals, wt, ht, 
– Smoking – slightly less in conservative group 

Chest Tube - Results
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• Re-Expansion at 8 weeks
• Intervention group: 129 of 131 (98.5%)
• Conservative group: 118 of 125 (94.4%)
– Risk Difference -4.1%; 95% CI -8.6 to 0.5; p = 0.02 for 

non-inferiority
• Re-Expansion within 8 Weeks with Missing Data 

as Worst-Case Scenario:
– Intervention: 93.5%, Conservative: 82.5%
– Risk difference – 11.0%; 95%CI- 19.4 to -3.5
– Lower boundary of the 95% CI was not within the pre-

specified noninferiority margin of -9%

Chest Tube - Results
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Chest Tube - Results
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• Open label (bit hard to blind)
– May lead to bias (CXR resolution)

• Lots of pts assessed but only a few Rx
– 2637 for 316 trial participants

• Significant number lost to follow up esp in 
conservative MX group
– 25 pts – 15.4% of Conservative Mx
– 28.5% lost to f/p
– 26 yo males come and get a cxr at 8 wks
– Or they are dead! (haha)

Weaknesses

20

• First every study into this issue!
• Looks great but lost to follow up a concern
• Is the data robust enough?
• For well patients with ability to follow up then 

it is reasonable not to put a chest tube in 
patients

• “95% of patients no chest tube in our dept”

Conclusions
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Pneumothorax - ICC

• ICC insertion is painful
• Often not required
• Preference to pig tail tube for moderate
• Let me know if you see a spontaneous tension 

pnx!
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