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Abstract
Spontaneous pneumothorax is a common presentation, and there has been a recent surge of research into
the condition. With the recent publication of the new British Thoracic Society guidelines and the
upcoming European Respiratory Society guidelines, we provide a concise up-to-date summary of clinical
learning points. In particular we focus on the role of conservative or ambulatory management, as well as
treatment options for persistent air leak and guidance for when to refer to thoracic surgeons for the
prevention of the recurrence of pneumothorax.

Educational aims
• To give up-to-date guidance on the acute management of spontaneous pneumothorax, including the role

of conservative or ambulatory management
• To discuss the different treatment options for persistent air leak.
• To guide physicians on when to refer patients to thoracic surgeons for the prevention of the recurrence

of pneumothorax.

Introduction
Spontaneous pneumothorax is a common clinical presentation, with 14.1 admissions per year per 100 000
population aged ⩾15 years [1]. The management of pneumothorax has been debated for decades, with
some advocating conservative management [2] and others championing a more interventional approach [3].
With the advent of readily available Seldinger devices providing bespoke catheters for pleural procedures,
research and therefore guidelines have since favoured intervention, with either needle aspiration or
intercostal drain (ICD) insertion [4]. However, recent research has brought the debate surrounding
conservative management back to the fore. In addition, there remain questions over the optimum
management of persistent air leak (PAL) and pneumothorax recurrence prevention. This article reviews
current guidelines and the emerging evidence, which is changing practice.

Definition of pneumothoraces
A pneumothorax occurs when air accumulates between the visceral and parietal pleura, and can be defined
as spontaneous, iatrogenic or traumatic [4]. This review focuses on spontaneous pneumothoraces. These
are further classified as primary or secondary, depending on whether the patient has normal underlying
lung parenchyma. Primary spontaneous pneumothoraces (PSPs) occur in the absence of underlying lung
disease, and make up ∼40% of spontaneous pneumothoraces [1]. They are more common in men and in
younger patients [1], and are associated with smoking [5]. Although generally believed to occur in patients
with normal lungs, there is convincing evidence that there are underlying subpleural abnormalities within
the lungs of people who develop PSPs [6].
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Secondary spontaneous pneumothoraces (SSPs) occur in the presence of underlying lung disease, most
commonly COPD [7]. The definition of SSP also typically includes older smokers (patients aged >50 years
with a significant smoking history), as a subgroup analysis of a case series showed that patients with either
one of these characteristics had a poor response to needle aspiration [8]. The distinction between PSP and
SSP is based on data demonstrating a difference in outcomes to treatment, duration of air leak and
suitability for surgical resection. However, spontaneous pneumothorax exists as a spectrum, and better
phenotyping of patients remains an important research goal.

There are five main treatment approaches for the management of spontaneous pneumothorax:

1) Conservative approach, with a period of monitoring.
2) Ambulatory device such as a flutter valve.
3) Needle aspiration using a small-bore cannula or aspiration kit.
4) ICD attached to a drainage system.
5) Surgery for either acute or preventative treatment.

The most appropriate course of action will depend on numerous factors, including the patient’s background
and current clinical condition, the size of pneumothorax and its amenability to intervention, and patient
preference.

Initial management of primary spontaneous pneumothorax

Learning points 1
• PSP may not need immediate intervention.
• Asymptomatic or minimally symptomatic patients may be managed conservatively, taking into account

patient preference and local services.
• If intervention is required, needle aspiration or placement of ICD should be considered.
• In selected patients, ambulatory devices may be used if local services are in place to facilitate this.

There have been significant advances in evidence for the management of PSP over the past decade, which
is reflected in the recently published British Thoracic Society (BTS) guideline for pleural disease [9]. The
previous BTS guidelines, published in 2010 [4], based their guidance on the size of the pneumothorax at
the level of the hilum on a plain posteroanterior radiograph. The guidance specified that patients with PSP
<2 cm could generally be managed conservatively, but greater than this would prompt consideration of
intervention. Additionally, these guidelines discussed high-risk characteristics (figure 1) that would have
led to the insertion of an ICD. However, this guidance has now changed, as discussed later.

Since these guidelines were published, more recent evidence has shown that conservative management is
safe and effective in minimally symptomatic PSP, and studies have explored the use of novel technologies
such as pleural vents. In a recent randomised controlled trial (RCT), BROWN et al. [10] demonstrated that
94% of patients with large but minimally symptomatic PSPs treated conservatively had complete
re-expansion within 8 weeks, which was statistically noninferior to the 98% in patients managed with an
ICD. In addition, they found that there were significantly lower rates of recurrence in patients managed
conservatively, with 12-month recurrence of 8.8% in the conservative arm compared to 16.8% if patients
had ICD placement [10]. Additionally, 85% of patients managed conservatively did not require further
pleural intervention. While these data are encouraging, there are reasons why this approach hasn’t been
universally adopted [11]. These include questions about the choice of a radiological primary outcome, the
comparator arm (ICD insertion) not truly representing standard care and the generalisability of its findings [12].
For example, the study had a relatively high screen failure rate (∼90%) and the patients had lower
symptom scores compared to other PSP studies. The currently recruiting Conservative versus Standard
Care for Primary Spontaneous Pneumothorax (CONSEPT) study will compare conservative to standard
care for patients with large symptomatic PSPs in United Kingdom (UK) hospitals (www.isrctn.com
identifier ISRCTN75384510).

If intervention is required for a patient, the initial interventions available have either been needle aspiration
or placement of an ICD. Evidence suggests that patients with a PSP undergoing needle aspiration have a
shorter length of stay and fewer complications, although the rates of immediate success are lower [13].
While needle aspiration is better tolerated than ICD [14], 40% will require further pleural intervention due
to needle aspiration failure [15], and 50% may still need admitting to hospital [16]. If needle aspiration is
successful, patients should be followed-up in 2–4 weeks, although the exact length and any more
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immediate follow-up will be guided by local protocols. However, emerging evidence around the role of
ambulatory devices means that a different intervention could be considered. These devices can be a
one-way valve that attaches to the end of an ICD in place of the tubing to the underwater seal or a
self-contained device (e.g. Rocket Pleural Vent; Rocket Medical, Watford, UK) [17–19]. The recent
multicentre Randomised Ambulatory Management of Primary Pneumothorax (RAMPP) trial examined the
use of self-contained devices for the management of PSP [19]. In the ambulatory arm, both initial
hospitalisation and the overall length of hospitalisation (including re-admission times) were significantly
lower. However, there were significantly more adverse effects, defined as requiring re-hospitalisation, in
this arm. Additionally, they found that the length of time until treatment was complete (removal of the
device or ICD) was significantly longer in ambulatory management, which may have been due to lack of
clinician confidence in removing the device due to less frequent reviews as an outpatient compared to
inpatient, as well as a lack of familiarity with the device [19]. Similar results were found in a Canadian
study, and notably, neither study found a difference in total time off work [20].

Figure 2 shows the outcomes for the different management options for PSP [10, 13, 16, 19, 21, 22].

The results of these studies have led to a shift in priorities for physicians when treating a PSP from
size-based criteria to greater focus on patient preference and symptoms. The recently published BTS
guidance reflects this [9], as will the upcoming European Respiratory Society (ERS) guidance. The first
question in any spontaneous pneumothorax is whether there are signs of physiological compromise, such
as hypotension or severe hypoxia. In such cases an ICD should be inserted (after needle decompression in
extreme circumstances). Further treatment decisions should focus on degree of symptoms and each
patients’ preferences.

In patients for whom immediate intervention is not required, the management options largely depend on
the patient’s priorities and local services available. For patients with limited symptoms who are keen to
avoid intervention, or those with a pneumothorax that is not sufficiently large enough to intervene,
conservative management may be the most appropriate strategy. For others, relief of symptoms or more
rapid resolution of the pneumothorax may be their priority, and therefore they may prefer management
with needle aspiration or an ambulatory device, depending on size of pneumothorax, provision of local
services to provide appropriate follow-up and the availability of clinicians familiar with ambulatory devices
and trained in their insertion [9]. It is also important to consider specific factors that may be influencing a

High-risk characteristics

• Haemodynamic compromise

• Significant hypoxia

• Bilateral pneumothorax

• Underlying lung disease

• Age ≥50 years with significant smoking history

• Haemopneumothorax

FIGURE 1 High-risk characteristics for spontaneous
pneumothorax.
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patient. For example, a patient may need to take a flight in the near future. The current advice is that you
should not fly until 7 days after resolution on a chest radiograph [23], and so clearly a conservative
approach may not be appropriate. Figure 3 gives a schema for how to incorporate patient wishes when
considering the management of PSP.

In conclusion, the management of patients presenting with PSP is a rapidly developing area, and hospitals
will need to assess whether they are able to provide the less invasive approaches that are becoming
available.

Initial management of secondary spontaneous pneumothorax

Learning points 2
• Patients with SSP generally require intervention, as they are at higher risk of deterioration.
• ICD insertion remains the first-line treatment if it is safe to intervene.
• Needle aspiration or conservative management can be considered on a case-by-case basis.

In contrast to the management of PSP, the mainstay of managing SSP is with the insertion of an ICD, as
long as the pneumothorax is large enough to intervene [4], largely because patients with underlying lung
disease are more likely to be symptomatic and hypoxic, presumed secondary to reduced physiological
reserve to withstand pneumothoraces, and are at higher risk of prolonged air leak, thought to be due to the
presence of larger visceral pleural defects [24].

Conservative 

management

Needle

aspiration

Ambulatory 

management

Intercostal

drain insertion

Which patients are suitable for this management?

Number of patients requiring a further procedure

1.5 patients in 10 4-5 patients in 10 2.4 patients in 10 2.4 patients in 10

Risk of recurrence within 1 year

2.4 patients in 10 2.1 patients in 102.5 patients in 101.1 patients in 10

Proportion of patients whose pneumothorax has resolved by 7 days

0.3 patients in 10 9 patients in 10 8.5 patients in 10

No data

Mean length of stay

1 day 2.6 days 0 days 4.8 days

• Low symptom

   burden

• Keen to avoid

   a procedure

• Rapid resolution

   not a priority

• Rapid resolution

   of symptoms a 

   priority

• Don’t want to go

   home with a 

   device

• Rapid resolution

   of symptoms a 

   priority

• Keen to avoid

   hospital

   admission

• Failed needle 

   aspiration, 

   conservative or 

   ambulatory      

   management

• Unstable patient

   requiring urgent

   intervention

FIGURE 2 Management options for primary spontaneous pneumothorax.
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Needle aspiration is not routinely used in SSP, due to lack of high-quality evidence, together with concerns
about efficacy of needle aspiration based on two small (n<15) case series reports [8, 25]. This has been
challenged by the findings of a recent randomised study which recruited 48 SSP patients as part of a larger
cohort of patients, which also included 79 patients with PSP [21]. In the SSP subgroup, median
(interquartile range) length of hospital stay in the needle aspiration arm was 2.5 (1.2–7.8) days versus 5.5
(3.6–9.2) days in the chest drain arm (p=0.049). Needle aspiration was also associated with higher rates of
immediate success in the SSP subgroup: 59% for needle aspiration compared to 23% in chest drain group
(p=0.011). Importantly, complication rates across all patients were much higher in the chest drain arm than
needle aspiration (15 serious complications versus none). Needle aspiration versus chest drain is now being
studied in a full UK RCT (PRINCE study; www.isrctn.com identifier: ISRCTN12644940).

Several studies have explored the role of conservative and ambulatory management in SSP. A retrospective
analysis of a case series of 82 patients presenting with SSP to a single centre in Australia over a 7-year
period found that patients managed conservatively had a shorter length of stay [26] and that none required
further pleural intervention. However, due to the retrospective design and lack of randomisation, there was
inevitable selection bias, as patients managed conservatively had smaller pneumothoraces than those who
received an intervention. There was incomplete documentation about time to re-expansion.

An RCT published in 2021 investigating the role of ambulatory devices as the initial management of SSP
found that this was not an optimum approach [27]. Patients were randomised to standardised care with an
ICD and an underwater seal, or ambulatory management with either a self-contained device (i.e. Rocket
Pleural Vent) or a flutter valve attached to an ICD, if an ICD was already in place. Overall, there was no
difference in length of hospital stay, but a higher rate of treatment failure was observed in the ambulatory
care group managed with the ambulatory device, postulated to be secondary to a larger air leak than could
be managed with the narrower gauge Rocket Pleural Vent. The higher treatment failure rate was not
observed in patients with a standard ICD and flutter valve, suggesting that this may be a safer ambulatory
approach, but the study was not powered to show this.

In summary, patients presenting with SSP should have an ICD inserted provided it is safe to proceed.
There may be some select cases where needle aspiration or conservative management is suitable
(for example if the pneumothorax is too small to intervene and the patient is asymptomatic), but these
patients would require a period of close observation as an inpatient. An ambulatory approach should
typically be avoided in the initial management of patients with SSP.

Management of persistent air leak

Learning points 3
• Management conundrum, with numerous interventions available, but limited concrete evidence to support

one over another.
• Interventions should be decided on a case-by-case basis depending on local experience.
• Surgical referral should be considered early in a patient’s admission (i.e. after 48 h).

Despite the recent surge in pneumothorax research, there remain ongoing questions regarding the best
management for patients with PAL. These are patients with pneumothorax with ongoing air leak after
initial management, occurring both post-surgically and in spontaneous pneumothorax. Patients with

Incorporating patient priorities into management

Consider needle

aspiration

Consider ambulatory

device

Consider conservative

care

Less burdensome

follow-up

Admission

avoidance

Rapid symptom

relief

Avoidance of

procedures

FIGURE 3 Management of primary spontaneous pneumothorax incorporating patient preferences.
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spontaneous pneumothorax are often considered to have PAL 48 h after intervention [28]. While most PAL
will settle spontaneously, with a mean duration of PSP and SSP of 5.19 and 9.9 days, respectively [24],
this leads to long hospital stays, with its associated complications. The traditional underwater seal provides
crude measurement by the rate of bubbles being produced, but more accurate measurement of the size of
the air leak can be achieved by newer digital devices. Evidence from surgical patients suggests that these
can reduce the length of hospital stay in patients presenting with post-surgical air leak, but there is
currently limited evidence supporting their use in spontaneous pneumothorax [29, 30].

Guidelines for both PSP and SSP suggest early discussion with thoracic surgeons for intervention via
video-assisted thoracic surgery (VATS) [4] as early as 48 h into their admission, especially if they have
respiratory compromise. However, many patients presenting with SSP are not fit enough for surgery. These
patients present a conundrum, as the various management options available have a limited evidence base.
Much of the evidence has been extrapolated from studies of PAL following thoracic surgery rather than in
spontaneous pneumothorax [31]. We discuss each management strategy briefly, but their use should be
dependent on local experience and availability.

One of the most widely used interventions is placing the ICD on suction at −10 to −20 cmH2O, which can
be achieved with both standard underwater seals and digital devices. Its aim is to increase the speed of air
removal from the pleural space and to appose the pleura, sealing the defect. However, there is very little
evidence for whether this reduces the time to re-expansion or the requirement for surgery [32] and some
have suggested that suction may perpetuate the air leak [33]. However, it is usually well tolerated and may
be used for patients with PAL while considering other treatment options. A trial has recently opened in the
UK investigating whether suction is safe and reduces treatment duration in PSP (RASPER; www.isrctn.
com identifier ISRCTN18017504).

The intervention with perhaps the strongest evidence base in spontaneous pneumothorax is the use of an
autologous blood patch (ABP), achieved by instilling a patient’s own blood through the ICD [34]. It is
postulated to work by both causing a pleurodesis reaction and forming a clot over the visceral defect.
A study in 2012 showed that the weight-related dosing of a blood patch achieves up to 82% success after
13 days, compared to 9% with saline injection [35]. A more recent study showed that early use of an ABP
reduces time to sealing from 10.5 days to 5.4 days [36]. Some clinicians are concerned that ABP may
increase the risk of pleural infection. The first of the studies mentioned did not report any pleural infection,
and the second study found 16.7% of patients with standard care developed empyema, possibly related to
the duration of chest tube insertion, compared to 8.7% with early ABP. Therefore, this intervention should
be considered in patients with PAL as long as local experience with the procedure is available. However,
care should be taken, as these studies were done using large-bore chest drains; there remains concern that
smaller bore chest drains may block, and further research is required to ensure the safety of this approach.

As with initial management of spontaneous pneumothorax, another possible approach to PAL is the use of
ambulatory devices. The 2021 study mentioned earlier investigating the use of ambulatory devices in SSP
found that the pleural vents had a higher complication rate than standard care. However, in patients treated
with a large-bore chest drain and a Heimlich valve failure, complication rate was similar to standard care [27].
Therefore, this option may be possible in selected patients, and could be an option in PAL, although
further investigation is required to establish safety and efficacy.

The final management option we will discuss is the insertion of endobronchial valves (EBVs). These are
placed using flexible bronchoscopy, and can be in lobar, segmental or subsegmental bronchi, ensuring that
air moves only out of the lung, and not back into it. Primarily these valves have been used in patients with
emphysema as lung volume reduction therapy [37], but their use has also been investigated in PAL. In
PAL, the location of the air leak first needs to be determined using endoscopic balloon occlusion, and the
placement of an EBV aims to stop the air leak to allow the area of defective lung to heal.

In a prospective case series in the 2000s, 40 patients with PAL had an EBV inserted; 20 of these patients
had initially presented with spontaneous pneumothorax. The authors found that 47.5% of patients had
resolution of the pneumothorax, with a median time of 21 days from EBV insertion to ICD removal, but had
no control arm for comparison [38]. In a retrospective case series of patients with PAL following
spontaneous pneumothorax, 37 patients were identified who had either refused or been deemed unsuitable for
surgery and were subsequently offered EBV insertion [39]. Of these, 46% were unable to have the EBV as
the location of the air leak could not be identified, and only 40% (eight in total) of the remaining patients
were successful in stopping the air leak. Conversely, a study in the United States reported that 80% of
patients had successful resolution of their PAL following EBV insertion, although the average length of time
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between ICD insertion and EBV insertion was 10 days, by which time the majority of PAL will have
resolved spontaneously [40]. Alternative endobronchial interventions have been trialled, such as an
endobronchial silicon spigot occlusion device, which showed 84% resolution at 14 days compared to 60%
for ICD alone [41]. Given the lack of large randomised trials, there is ongoing concern that referring for
EBV delays definitive surgical intervention, and identifying which patients are suitable is difficult to
determine. It is only currently available in specialist centres, whereas other treatment strategies for PAL can
be carried out locally.

In summary, the management of PAL remains a difficult problem. Patients should be discussed with
thoracic surgeons early in their admission, especially if they present with any significant compromise.
Those patients for whom surgery is not possible require case-by-case discussion, with the potential for
interventions such as ABP and EBV insertion. The use of suction remains controversial, and can be used
with care, although more evidence regarding this should emerge over the coming years.

Prevention of recurrence

Learning points 4
• Lifetime recurrence rate is ∼30% in PSP.
• Chronic lung disease and female sex are significant predictors of recurrence.
• VATS can be offered to patients in whom recurrence prevention is a priority, after informed discussion.
• Smoking cessation should be encouraged in all patients with spontaneous pneumothorax.

A patient who has had one spontaneous pneumothorax is at risk of developing further pneumothoraces,
and questions remain on the optimum management to reduce recurrence, as well as patient selection. It is
estimated that ∼30% of patients with PSP will develop a further pneumothorax [42]. The highest rate is
within the first year (18.8% in males and 19.5% in females) and younger patients have a higher risk of
recurrence [1]. In general, females with PSP demonstrate higher recurrence rates, which may be explained
by the presence of gender-specific diseases such as lymphangioleiomyomatosis and catamenial
pneumothoraces [42]. However, the group with the highest incidence of recurrence is male patients aged
15–34 years with chronic lung disease, and chronic lung disease in general significantly increases risk of
recurrence [1]. Other factors that may predispose patients to recurrence are low body mass index and
radiological evidence of a combination of blebs and bullae.

Smoking is a significant risk factor for developing a pneumothorax [5], although the evidence base for its
contribution to recurrence is less clear. However, there is evidence that the cessation of smoking reduces
the rate of recurrence of PSP from 70% to 40% [43]. In addition, smoking cannabis has been associated
with developing pneumothorax [44]. Patients should be encouraged to stop smoking tobacco and other
illicit substances to reduce their recurrence rate.

Within the acute phase of treatment, there is evidence that using chemical pleurodesis with sterile talc can
reduce recurrence rates [45]. A meta-analysis completed by the BTS concluded that 179 per 1000 patients
will have a recurrence after pleurodesis compared to 320 per 1000 with chest drainage only, and this has
been reflected in the recent BTS guidance [9]. However, pleurodesis is less effective than surgery, so
should be reserved for those who are not suitable for or decline surgery [22].

Once a patient’s pneumothorax has resolved, physicians must decide whether they should be referred for
surgery to reduce the risk of recurrence. The ERS task force statement [46] and the BTS guidelines [9]
suggest that patients should be referred if they present with their first contralateral pneumothorax, second
ipsilateral pneumothorax or synchronous bilateral pneumothoraces or work in at-risk professions, such as
pilots and scuba divers [47]. The surgical options available for patients with pneumothorax are generally
achieved via VATS, and usually involve removal of blebs via a wedge resection with or without other
procedures such as pleurectomy or chemical pleurodesis [48]. The merits of the different approaches are
beyond the scope of this review.

Some clinicians advocate a more interventional approach to reduce recurrence risk with early surgical
intervention at first presentation with spontaneous pneumothorax. An RCT of 181 patients presenting with
PSP demonstrated recurrence in 13% treated with an early VATS procedure compared to 34% of patients
with chest tube treatment [49]. This difference was significant when patients had bullae of >1 cm on
high-resolution computed tomography, with highest benefit occurring for patients with bullae >2 cm.
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However, this study was limited by lack of patient-reported outcome measures such as pain score.
Additionally, with a number needed to treat of 4.8, first-line surgery subjects many patients to unnecessary
surgery to prevent a minority of recurrences [50].

Patient preference should play a significant role in decision making after they have been fully informed of
the risks and benefits. This includes discussing their profession or high-risk activities. As mentioned
previously, patients cannot fly until 7 days after complete radiological resolution, and so a pilot may want
surgery to reduce their risk of recurrence and therefore risk of taking more time off work. Similarly,
patients should not scuba dive at all following a spontaneous pneumothorax [47], but they can do so after
bilateral pleurectomy with normal computed tomography and lung function after surgery [51], and
therefore patients wishing to undergo these high-risk activities should be referred for surgery.

In summary, all patients presenting with a spontaneous pneumothorax should be followed-up by a
respiratory physician to discuss ongoing disease recurrence. The simplest intervention is to counsel

a) b)

FIGURE 4 a) Chest radiograph for self-evaluation question 1. b) Chest radiograph for self-evaluation question 2.

a) b)

FIGURE 5 a) Chest radiograph for self-evaluation question 3. b) Chest radiograph for self-evaluation question 4.

https://doi.org/10.1183/20734735.0135-2023 8

BREATHE REVIEW | M. SHORTHOSE ET AL.



smoking cessation, but referral for surgery will be necessary for many patients, especially if they are
presenting with a recurrence of their pneumothorax.

Conclusion
Spontaneous pneumothoraces present a significant burden on hospitals, and how they are managed has
changed over the past decade. Selected patients with PSP may now be safely managed with conservative
or ambulatory care, reducing their length of hospital stay. Patients presenting with SSP still generally
require insertion of an ICD at first presentation, except in select cases, due to their higher risk of
deterioration. PAL remains difficult to manage, especially in patients who are unable to undergo surgery.
Several techniques are being used, although none have shown definitively that they reduce the need to
progress to surgery, length of hospital stay or mortality. Therefore, local experience and availability will
drive which methods are used. Following presentation with spontaneous pneumothorax, patients require
follow up to discuss recurrence prevention, with young patients and patients with chronic lung disease
most likely to have recurrence. For both PAL and recurrence, surgery plays a large role in treatment.

Self-evaluation questions
1. A 54-year-old woman with a background of COPD presents with sudden-onset left-sided chest pain and

breathlessness. She was treated the previous week for an exacerbation of her COPD with antibiotics and
steroids. Her oxygen saturations are 91% on 1 L oxygen via nasal specs, systolic blood pressure is
130 mmHg, heart rate is 85 beats per min and she is afebrile. Her chest radiograph is shown in figure 4a.
What is the most appropriate initial management in this patient’s case?
a) Admit for observation and repeat chest radiography in 12 h.
b) Immediate needle decompression in 2nd intercostal space, midclavicular line.
c) Insert small-bore (8–14 Fr) Seldinger chest drain in 4th intercostal space, midaxillary line, attach to

underwater seal and admit.
d) Insert large-bore (16–20 Fr) Seldinger chest drain in 4th intercostal space, midaxillary line, attach to

underwater seal and admit.
e) Needle aspiration of up to 2.5 L and repeat chest radiography post-procedure. If stable in appearance,

discharge home with outpatient follow-up.
2. A 17-year-old male presents to the emergency department with a <24-h history of right-sided chest pain. He

has no past medical history or family history, but does smoke five cigarettes per day. His oxygen saturations
are 99% on room air, systolic blood pressure is 115 mmHg, heart rate is 64 beats per min and he is afebrile.
He is able to mobilise around the department without significant breathlessness and feels his pain is
manageable. Chest radiography shows a right-sided pneumothorax measuring 1.5 cm at the hilum (figure 4b).
What is the most appropriate management initial in this patient’s case?
a) Admit, give high-flow oxygen and observe for 24 h.
b) Admit, insert small-bore (8–14 Fr) Seldinger chest drain.
c) Consider discharge with no intervention and follow-up in the outpatient clinic in 2–4 weeks.
d) Insert pleural vent and review in clinic in 1 week.
e) Needle aspiration of up to 2.5 L and repeat chest radiography.

3. A 19-year-old male presents with sudden-onset right-sided chest tightness and pain. His observations are
stable; he is not breathless; and the pain is manageable with simple analgaesia. Chest radiography shows a
right-sided pneumothorax measuring 3.3 cm at the hilum (figure 5a). You discuss management options
with him, including needle aspiration, ambulatory management with a pleural vent and conservative
management. He is keen to avoid admission to hospital, but is due to fly to Spain in 3 months’ time.
What is the most appropriate advice to give him regarding management of his pneumothorax?
a) 30% of conservatively managed pneumothoraces will require further intervention prior to resolution.
b) He will be safe to fly in 7 days’ time.
c) Length of hospital stay is similar whether he has a needle aspiration or a pleural vent.
d) Needle aspiration is successful in 75% of pneumothoraces and no further intervention is required.
e) With conservative management, 94% of primary spontaneous pneumothoraces will resolve within

8 weeks and recurrence rates are lower.
4. A 47-year-old man with no past medical history presented with left-sided back pain and dyspnoea. He used

to smoke heroin and continues to smoke cannabis regularly. He is haemodynamically stable with normal
oxygen saturations. His chest radiography is shown in figure 5b.
What is the most appropriate initial management in this patient’s case?
a) Admit for observation and repeat chest radiography in 12 h.
b) Consider discharge without intervention and follow-up in clinic in 2–4 weeks.
c) Immediate needle decompression in 2nd intercostal space, midclavicular line.
d) Insert small-bore (8–14 Fr) Seldinger chest drain in 4th intercostal space, midaxillary line, attach to

underwater seal and admit.
e) Needle aspiration of up to 2.5 L and repeat chest radiography post-procedure. If stable in appearance,

discharge home with outpatient follow-up.
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Suggested answers
1. c. This woman is aged >50 years with an underlying diagnosis of COPD. She is therefore at high risk of

deterioration and requires intervention rather than conservative management (a). There is no evidence of
haemodynamic instability to suggest tension pneumothorax, so immediate needle decompression is not
warranted (b). A needle aspiration would be inappropriate in the context of her underlying lung disease,
breathlessness and hypoxia (e). There is no evidence to support the use of wider bore chest drains in
patients with SSP (d), so insertion of a 8–14 Fr Seldinger chest drain (c) is the most appropriate answer.

2. c. This patient has a primary spontaneous pneumothorax and is clinically well. His low symptom burden
and stable observations make him an excellent candidate for conservative management (c). A pleural vent
(d) or needle aspiration (e) would also be appropriate if the patient had a desire for rapid resolution of his
symptoms, but his symptoms do not warrant this. Intercostal chest drain insertion (b) is reserved for those
who have failed more conservative options. There is limited evidence to suggest benefit from giving
high-flow oxygen and this patient does not need to be admitted to hospital (a).

3. e. In BROWN et al.’s [10] study published in 2020, 94% of conservatively managed patients showed full
radiographic resolution at 8 weeks (e), but only 15% of those managed conservatively went on to require
further intervention (a). The current BTS guidelines advise that patients who have had a pneumothorax are
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considered safe to fly 7 days post-radiographic resolution of their pneumothorax, so this patient needs
further radiography in due course to ensure that his pneumothorax has resolved before clinicians can
decide whether he is fit to fly (b). Evidence suggests that 40–50% of those who undergo needle aspiration
require a further procedure to resolve their pneumothorax (d). The RAMPP study showed that patients
managed with an ambulatory device had a shorter length of stay than those managed with standard care
(c). (e) is therefore the most accurate statement.

4. d. Although this man is aged <50 years, he has a significant history of smoking both tobacco and illicit
substances. His chest radiograph shows clear bullous disease bilaterally, worse on the left. Therefore, he
should be managed as a secondary spontaneous pneumothorax; his pneumothorax is of sufficient size to
intervene and he is breathless so he should have an 8–14 Fr ICD inserted (d). There is no evidence of
tension, so needle decompression is not warranted (c). Needle aspiration is not currently advised for SSP
(e), nor is conservative management appropriate as he is symptomatic (a/b).
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