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Introduction 
CT imaging is not advocated by British Thoracic Society 
guidelines after first episode of primary spontaneous 
pneumothorax (PSP). There is emerging evidence that 
emphysema-like changes and CT-based dystrophy severity 
score (DSS) can predict need for early surgery and recurrence. 

Objectives 
We aimed to assess the role of DSS during first episodes of 
PSP in predicting the need for early surgery and recurrence.

Methods 
We conducted a retrospective analysis of consecutive PSP 
episodes (n=197) admitted to our institution from 1 January 
2012 to 31 December 2017. DSS was calculated based on 
type, number and distribution of blebs and bullae. Patients 
were categorised as low-grade (0–3) or high-grade (4–6) DSS 
assessed by a thoracic radiologist. 

Results 
Forty-five PSP patients had CT at first presentation. Eight 
patients had low-grade DSS; all were managed non-surgically 
and none had recurrence over 12 months. Thirty-seven patients 
had high-grade DSS. Of these, 25 (67.5%) were managed 
surgically, with three having contralateral recurrence over  
12 months; 12 (32.5%) were managed non-surgically, and of 
these two patients had ipsilateral recurrence over 12 months.

Conclusion 
DSS seems to predict the need for early surgery and 
recurrence and CT can be used to risk-stratify patients after 
a first episode of PSP.
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Introduction

Primary spontaneous pneumothorax (PSP) is the spontaneous 
build-up of air in the pleural cavity without any trauma. PSP can 
occur in healthy subjects with no known lung disease, although 
most have emphysema-like changes (ELCs) predisposing to 
pneumothorax.1,2 

The incidence of PSP is 12.3 per 100,000 in males and 2.2 per 
100,000 in females, quoted in a recent Danish study.3 A UK-based 
epidemiological study in 2015 quoted 1,804 hospital admissions 
for PSP in males and 564 in females in the year, leading to an 
admission-based rate of 8.2 per 100,000 for men and 2.5 per 
100,000 for women.4 

Initial diagnosis of PSP is readily made by conventional chest 
X-ray (CXR). British Thoracic Society (BTS) guidelines advocate CT 
scanning for uncertain and complex cases only. Needle aspiration 
(NA) is the treatment of choice for PSP >2 cm with significant 
breathlessness, followed by intercostal chest drain if NA fails. 
Surgical intervention is considered largely for patients with a 
second episode of PSP or persistent air leak after 5–7 days of 
drainage, and for patients with occupations that increase their 
risk (eg pilots, deep sea divers).5 Surgical intervention with or 
without talc pleurodesis confers the least recurrence risk, between 
0–3.2%.6 

Recurrence of PSP is expected to be around 32%, with the 
highest risk in the first year after the index event. Risk factors 
linked with recurrence include smoking, female sex, low body 
mass index (BMI) and dystrophic lesions on imaging.7 Prevention 
of further recurrent events is an important step in the overall 
management of PSP. Since PSP is thought to occur due to the 
rupture of blebs or bullae, the presence of dystrophic lesions 
on CT imaging has been a subject of interest as a predictor of 
recurrence.8–11 There have been many attempts to introduce 
radiological scoring to help with clinical decision making in this 
regard. The dystrophic severity score (DSS), which was originally 
proposed by Ouanes-Besbes et al and modified by Casali et al, 
looks at the number and distribution of blebs and bullae on  
CT scan.9,10 

Our study assesses the usefulness of the CT scan and  
DSS in patients with first presentation of PSP to predict the  
need for early surgical intervention and recurrence  
prevention. 
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Methods

This was a retrospective observational study of patients presenting 
to University Hospital of North Midlands (UHNM), Stoke-on-Trent,  
between January 2012 and December 2017 with first episode of PSP 
(n=197). Patients were identified using the International Classification 
of Diseases, 10th revision (ICD-10). Patients with underlying 
lung disease or age above 50 years (secondary spontaneous 
pneumothorax), traumatic pneumothorax, post-operative 
pneumothorax and iatrogenic pneumothorax were excluded. 

PSP patients who had CT scans during the admission were 
included for further analysis. CT images on picture archiving and 
communication system (PACS) were reviewed by an independent 
thoracic radiologist who was blinded to eventual patient 
outcomes. DSS was calculated from CT scan based on the type, 
number and distribution of blebs and bullae and patients were 
grouped as low-grade DSS (score 0–3, Fig 1) or high-grade DSS 
(score 4–6; Fig 2, Table 1).11 

Outcome measures, obtained from patient care records, included 
length of stay (LOS), surgical intervention and recurrence rate 
within 1 year. Categorical variables (n, %) were evaluated using 
Fisher’s exact test. Continuous data (median, interquartile range) 
were compared using the Wilcoxon rank sum test. P-values <0.05 
were considered statistically significant. 

Ethical approval and informed consent were not obtained as no 
patient information or patient identifiable data or figures were 
included in this article. 

Results

Forty-five PSP patients (23%) had CT scans during the first 
presentation. Indications for CT scan included persistent air leak 
(n=26) and identification of underlying cause of pneumothorax 
including bullae (n=19). The median age of the patients was  
31 years; 82% were male and 73% of patients were smokers. 

Eight patients were classified as low-grade and 37 as high-
grade based on the basis of DSS score. There were no statistically 
significant differences between groups in terms of age, sex and 
smoking history (Table 2). 

All patients with low grade DSS (n=8) were managed non-
surgically and none had recurrence over 12 months. 

Twenty-five of the 37 high grade DSS patients (67.5%) 
underwent surgical intervention (18 as inpatients). Three of these 
patients had contralateral recurrence of pneumothorax over the 
ensuing 12 months. The other 12 high-grade patients (32.5%) 
were managed conservatively, and two patients had ipsilateral 
recurrence over the next 12 months. 

Patients in the high-grade DSS group had significantly high 
rates of surgical intervention when compared to the low grade 
DSS group (67.5% versus 0%, p=0.0006). There was a trend 
towards higher LOS (8 days versus 5 days, p=0.52) and increased 
recurrence rates at 12 months (13.5% versus 0%, p=0.57) in 
the high grade DSS group, although there was no statistical 
significance. 

Discussion

Our study looked at the usefulness of CT imaging to 
anticipate the need for early surgery and recurrence after 
initial presentation with PSP. We showed that the presence of 
dystrophic lesions on CT predicts the need for early surgery 
and possibly recurrence within the subsequent 12 months. CT 
scan after the initial episode of PSP can detect the severity of 
underlying ELCs, identify patients at risk of failure of conservative 
treatment and potentially prevent recurrence by indicating the 
need to carry out early ipsilateral surgical intervention. Patients 
can be offered staged contralateral surgery or surveillance in the 
pleural clinic. We propose an algorithm for the management of 
first episode of PSP (Fig 3). 

Table 1. Dystrophy severity score (adapted from 
Primavesi et al).11

CT-based 
dystrophic lesions

0 point 1 point 2 points

Type No lesion Blebs (<1cm) Bullae (>1cm)

Number No lesion Single Multiple

Laterality No lesion Unilateral Bilateral

DSS grades

Low grade 0–3

High grade 4–6

Fig 1. CT scan of patient with low-grade dystrophy severity score (DDS).

Fig 2. CT scan of patient with high-grade dystrophy severity score 
(DDS).
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Role of CT in primary spontaneous pneumothorax

PSP by definition has no underlying cause, but studies have 
shown rupture of dystrophic lesions or air leak from pleural 
porosities as the likely contributing factors.12,13 Early surgical 
intervention can prevent further recurrence, especially for high-risk 
patients identified through CT imaging.14 

Previous studies have suggested that the number and size of 
blebs and bullae on CT imaging are directly proportional to the 
recurrence of PSP and eventual need for surgical intervention.8,10,11 
A recent multicentre randomised controlled trial by Olesen et al 
compared the role of conventional intercostal drain with surgical 
management after the first episode of PSP. They concluded that 
surgery was effective in preventing recurrence after the first 
episode of PSP and should be the standard of care when CT shows 

high-grade dystrophic lesions, specifically bullae >2 cm.15 Previous 
studies have shown that the time to recurrence is significantly 
shorter in patients managed conservatively as compared to those 
managed with surgical intervention.11 

Existing international guidelines do not support surgical 
intervention to prevent recurrence after first episode of PSP.5,16,17 
It is undetermined whether surgery should be considered after 
first episode of PSP especially in those at high risk of recurrent 
episodes, including females, patients with low BMI and those with 
dystrophic lesions on CT.18 Recently published large multicentre 
randomised controlled trials have revealed the usefulness of a 
conservative approach and ambulatory drainage for management 
of PSP.19,20 BTS guidelines are due an update shortly and will likely 

Table 2. Comparison of low-grade DSS with high-grade DSS in predicting early surgical intervention and rate 
of recurrence after first episode of primary spontaneous pneumothorax (PSP).

Low-grade DSS (n=8) High-grade DSS (n=37) P value

Median age, years (IQR) 35 (23.5–46.7) 31 (24–34.5) 0.51

Male, n (%) 8 (100%) 29 (78%) 0.32

Right sided, n (%) 3 (37.5%) 17 (46%) 0.72

Current/ex-smoker, n (%) 5 (62.5%) 28 (75.7%) 0.66

Median LOS, days (IQR) 5 (3.2–8.5) 8 (4–12) 0.52

Surgical intervention, n (%) 0 25 (67.5%) 0.0006

Recurrence at 1 year, n (%) 0 5 (13.5%) 0.57

DSS = dystrophy severity score; IQR = interquartile range; LOS = length of stay. 

Fig 3. Proposed algorithm for management of first episode of primary spontaneous pneumothorax (PSP). BTS = British Thoracic Society; DSS = 
dystrophy severity score.

First episode of PSP

Intervention as per BTS guidelines

Persistent air leak >48 hours No persistent air leak

Low-dose CT scan (inpatient) Low-dose CT scan (outpatient)

High-grade DSS Low-grade DSS High-grade DSS Low-grade DSS

Refer to cardiothoracic 
surgery for early inpatient 

intervention

Manage
conservatively

Manage conservatively and 
offer outpatient cardiothoracic 
surgery versus pleural follow up

Offer staged
 contralateral surgery 

versus pleural follow up

Refer to cardiothoracic 
surgery if air leak fails to 
resolve after 5–7 days

Manage conservatively 
as per current BTS

guidelines
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address age criteria for PSP and optimal management after first 
episode of PSP, including simple observation versus intervention 
and the role of imaging and surgery. 

Up to 10% of patients presenting with PSP have causative 
diffuse cystic lung disease (DCLD), such as Birt-Hogg-Dubé 
syndrome, lymphangioleiomyomatosis or pulmonary Langerhans 
cell histiocytosis. High-resolution CT (HRCT) screening of PSP 
patients for DCLDs has been shown to be cost-effective.21 
Likewise, around 10% of PSP patients have a family history of 
pneumothorax that could point towards an underlying genetic 
disorder.22 Some authors suggest CT imaging after first episode 
of PSP in female patients and those with family history of 
pneumothorax.23

Limitations

Our study has a few limitations that must be borne in mind. 
This study was a single-centre retrospective observational study, 

with all the known drawbacks of retrospective data collection. 
Patient data were compiled from case notes and electronic 
patient records and the results could have been influenced by the 
exclusion of unmeasured confounding variables. 

A major limitation of our data is the small study size, with most 
CT scans conducted in high-grade DSS group for patients with 
non-resolving air leak, hence leading to uneven distribution 
between groups and potentially selection bias. Further prospective 
randomised controlled trial is needed in a larger cohort to 
corroborate these results. 

Conclusion

CT based DSS seems to predict the need for early surgery and 
recurrence after first episode of PSP. CT can be used to risk stratify 
patients after first episode of PSP and identify patients at high 
risk of failure of conventional treatment and early recurrence. CT 
imaging can also potentially uncover an underlying diffuse cystic 
lung disease or a genetic disorder. Further prospective randomised 
studies are required to validate these findings. 
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