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Purpose: Primary spontaneous pneumothorax (PSP) is a frequently encountered entity

that carries a high rate of recurrence. The current study aims to investigate if cannabis

use at time of initial PSP is associated with disease recurrence.

Methods: Patients presenting with PSP between 2010 and 2018 at a single institution

were identified. Exclusion criteria included secondary pneumothorax, severe chronic lung

disease, lung cancer, and lost to follow-up. Patients were compared relative to their

cannabis usage with Fisher’s exact test, Wilcoxon rank-sum test, and logistic regression.

Results: Overall, 67 patients (53 male) met inclusion criteria with a median body mass

index (BMI) of 21.5 kg/m2 (IQR 19.1–25.2) and age of 34 years (IQR 22–53). Initial

treatment consisted of chest tube in 42 patients (63%), video-assisted thoracoscopic

surgery wedge resection in 19 patients (28%), and observation in 6 patients (9%).

Cannabis users (n = 28; 42%) had a higher rate of tobacco use (79 vs. 38%; p = 0.005),

lower BMI [21.0 kg/m2 (IQR 18.3–23.1) vs. 22.2 kg/m2 (IQR 19.9–28.6), p = 0.037], and

were more likely to require intervention at first presentation compared with non-marijuana

users. Cannabis use was associated with PSP recurrence when adjusting for tobacco

use, BMI, and height (OR 1.85, 95% CI 1.38–18.3, p = 0.014).

Conclusion: There is a high rate of cannabis usage in patients presenting with

PSP. Cannabis usage is associated with PSP recurrence and eventual need for

operative intervention.

Keywords: spontaneous pneumothorax, pneumothorax recurrence, marijuana, chest tube thoracostomy,

video-assisted thoracic surgery

INTRODUCTION

Primary spontaneous pneumothorax (PSP) is a common entity that carries a high rate of
recurrence. PSP has an incidence of 7.4–18 per 100,000 people and is typically seen in tall,
thin, young adult males between the ages of 20 and 30 years (1, 2). PSP represents ∼85% of
spontaneous pneumothorax cases encountered while the other are due to iatrogenic causes, trauma,
or chronic lung disease (3). Patients presenting with PSP often complain of acute onset shortness of
breath and moderate–severe pleuritic chest pain. Although the symptom severity of PSP varies
with the degree of lung collapse, large pneumothoraces can present with respiratory distress
and hemodynamic compromise warranting emergent intervention. It has been estimated that
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recurrence of pneumothorax can be seen in 17–54% of patients
that present with a new PSP, and recurrence rates as high as 20%
have been seen in patients who undergo surgical intervention
(2, 4, 5). Tobacco smoking is considered a major risk factor
for development of PSP, conferring a 9 and 22-fold increased
relative risk in women and men who smoked, respectively (6).
This increased risk is thought to be due to cigarette-induced
respiratory bronchiolitis and emphysematous changes in small
airways (7, 8).

Daily cannabis use is also thought to contribute to lung
pathology, although the risk is considered lower than that
seen with daily tobacco use (9). Cannabis remains one of
the most commonly used illicit drugs in developed countries
with a lifetime prevalence of 37.1 and 46.4% in female and
males, respectively (10). Isolated reports of pneumothorax and
pneumomediastinum have been attributed to the deep and
prolonged inspiration practices used by cannabis users (11–14).
Furthermore, there is a limited number of reports suggesting a
link between cannabis use and PSP (15–18). The hypothesis of
this study is that cannabis use is associated with an increased rate
of PSP recurrence.

MATERIALS AND METHODS

Institutional Review Board approval was obtained before any
research activities (IRB # 19111702-IRB01) and informed consent
was not required. Patients who presented with PSP between
2010 and 2018 at a university-based, tertiary medical center were
identified. Recurrence was defined as development of ipsilateral
PSP after complete resolution of initial PSP. Complete resolution
of initial PSP was confirmed through documented resolution
on radiologic imaging at >30 days’ duration between episodes
of pneumothorax. Exclusion criteria included traumatic and
iatrogenic causes of pneumothorax, severe chronic lung disease,
lung cancer, previous thoracic surgery, and <60 days of follow-
up. Severe chronic lung disease was defined as those with
pulmonary function testing before presentation demonstrating
a forced expiratory volume (FEV) of <50% of predicted values
or FEV/force vital capacity <0.7. Cannabis use was collected
retrospectively from the patient history at time of presentation
and recurrence within electronic medical records.

Demographic characteristics, patient-reported use of tobacco
and recreational substances, treatment received, and outcome
data were retrospectively collected. Binary and categorical
variables were summarized by frequency (%). Continuous
variables were summarized by median and interquartile range.
Univariate analysis of categorical and dichotomous variables
was performed with χ

2 test and Fisher’s exact test. Univariate
analysis of non-parametric continuous variables was performed
with Wilcoxon rank-sum test. Multivariate analysis was
performed with logistic regression and the outcome variable
was pneumothorax recurrence. Predictor variables included
in the model were those determined to be associated with
pneumothorax recurrence in previous reports or variables found
to be significantly associated with PSP recurrence (p < 0.05) on
univariate analysis.

RESULTS

Overall, 109 medical charts were reviewed and 67 patients met
inclusion criteria with a median body mass index (BMI) of 21.5
kg/m2 [interquartile range (IQR) 19.1–25.2], height of 177.9 cm
(IQR 167.6–185.4), age of 34 years (IQR 22–53), and mean
follow-up of 671.5 days (190.5–990.5). Most patients were male
[79% (53/67)] and 28 patients (42%) reported cannabis use at
presentation. There was no difference in age, race, gender, or
chronic lung disease between cannabis and non-cannabis users
(Table 1). Recurrence of PSP occurred in 26 (39%) of patients, 15
(54%) of which were cannabis users and 11 (28%) who were not
cannabis users (p= 0.03).

Cannabis use was associated with concurrent tobacco use
(p = 0.005), PSP recurrence (p = 0.012), and eventual need
for surgical intervention at any time throughout disease course
(p = 0.049). There was no difference in amount of cigarette
usage as measured in pack years between those who did and
did not use cannabis. There was no difference in the need for
operative intervention at initial presentation between cannabis
smokers and non-cannabis smokers. Initial treatment for PSP
consisted of chest tube in 42 patients (63%), chest tube followed
by VATS blebectomy and mechanical pleurodesis in 19 patients
(28%), and supplemental oxygen in 6 patients (9%) (Table 2). Six
(15%) of non-cannabis users were managed with supplemental
oxygen at initial presentation while no cannabis users were (p
= 0.03). Previous tobacco use and current tobacco without
concurrent cannabis use was not associated with PSP recurrence.
Height and BMI also were not found to be associated with PSP
recurrence. Multivariate analysis demonstrated that marijuana
use was significantly associated with PSP recurrence when
adjusting for concurrent tobacco use, height, and BMI (OR 1.85,
95% CI 0.34–3.37, p= 0.016; Table 3).

DISCUSSION

The current study is the largest series to date investigating the
rate of recurrence in patients with PSP. We found that those
presenting with PSP and who report current cannabis use are at
an increased risk of pneumothorax recurrence when adjusted for
other known risk factors. Cannabis use has been hypothesized
to impact the rate of recurrence in patients presenting with
PSP although the literature remains inconclusive. Through
both animal and human studies, cannabis use was reported to
negatively affect airway physiology (9, 19). Specifically, habitual
cannabis use alone has been found to cause macroscopic and
microscopic injury to large airways leading to an increased
likelihood of chronic bronchitis (9). In addition, cannabis use
has also been reported to promote increased lung volumes and
airway resistance secondary to the common inhalation practices
of prolonged and deep inspiration (9). Consistent with these
findings, a report of 10 habitual cannabis smokers found all
had evidence of bullous lung disease on CT imaging (20). It
is through these observations that cannabis use may have a
role in development of PSP. However, many report the risk of
cannabis usage to be lower than that of tobacco because there is
no direct association between cannabis use and development of
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TABLE 1 | Patient characteristics.

All patients Marijuana users Non-marijuana user p-value

(n = 67) (n = 28) (n = 39)

Age, years; median (IQR) 34 (22.0–52.5) 37 (22.0–48.3) 31 (20.0–53.0) 0.57

Gender, Male 53 (79) 21 (75) 32 (82) 0.55

BMI, kg/m2; median (IQR) 21.5 (19.1–25.2) 21 (18.3–23.1) 22.2 (19.9–28.6) 0.04

Height, cm, median (IQR) 177.8 (167.6–185.4) 179.1 (169.6–185.4) 177.5 (167.6–182.9) 0.63

Race or ethnic group 0.31

Caucasian 31 (46) 10 (36) 21 (53)

African American 23 (34) 12 (43) 11 (28)

Hispanic 4 (6) 1 (3) 3 (8)

Asian 1 (2) 0 (0) 1 (3)

Other 8 (12) 5 (18) 3 (8)

Smoker 0.01

Never 30 (45) 6 (21) 24 (61)

Past 14 (21) 7 (25) 7 (18)

Current 23 (34) 15 (54) 8 (21)

Pack years among current and former smokers, median (IQR) 9.5 (5.0–18.3) 7.5 (5–15) 10 (6.9–18.5) 0.561

History of chronic lung disease 6 (9) 3 (11) 3 (8) 0.67

All data presented as n (%), unless otherwise indicated. BMI, body-mass index; IQR, interquartile range.

Bold values refers to significant for p < 0.05.

TABLE 2 | Treatment and outcomes.

All patients Marijuana users Non-marijuana user p-value

(n = 67) (n = 28) (n = 39)

Initial treatment*

Supplemental oxygen 6 (9) 0 (0) 6 (15) 0.03

CT 42 (63) 18 (64) 24 (62) 0.82

CT + VATS 19 (28) 10 (36) 9 (23) 0.26

Need for operative intervention at anytime

CT + VATS 41 (61) 21 (75) 20 (51) 0.04

Outcomes

Recurrence 0.03

Ipsilateral 26 (39) 15 (54) 11 (28)

Time to recurrence, median months (IQR) 11 (2.0–39.0) 12 (3.0–84.0) 7.8 (1.6–15.3) 0.25

All data presented as n (%), unless otherwise indicated. CT, chest thoracostomy; CT + VATS, chest thoracostomy + video assisted thoracoscopic surgery; IQR, interquartile range.

*Treatment performed within first hospitalization for initial presentation.

Bold values refers to significant for p < 0.05.

lung cancer (9). Also, reports are mixed on the association of
cannabis use and development of PSP and subsequent risk of
pneumothorax recurrence. A limited number of case reports and
small case series have suggested a possible link between daily
cannabis use and development of PSP and pneumomediastinum.
One large series of 416 patients that presented with PSP found
that combined tobacco and cannabis usage significantly increased
the risk of developing PSP (21). However, the effect of cannabis
usage, in the absence of other inhalants, on the rate of PSP
recurrence is less understood.

The findings of this study have many implications as cannabis
is a frequently used recreational drug. With cannabis becoming
legalized in many states, there is concern that more people,
including youth, will adopt cannabis smoking (22). In fact, the
USA saw an increase in self-reported past-30-day use of cannabis,
from 18 to 20.2% between the years of 2002 and 2016, in

college students (22). It is unknown how this increasing trend of
cannabis usage will effect disease prevalence. This study did not
include minors, thus further studies will need to be conducted in
this age group to fully understand their risks and disease courses.

There are notable limitations of this study. First, this is a
retrospective study that was not able to verify cannabis usage
through toxicology screening or detail the method and quantify
of cannabis use. Patients were evaluated for substance abuse
based on history and presentation inquiry. Because of this,
we feel self-reported rates of cannabis use may in fact be an
underestimate of actual usage. This is also possible because
marijuana use was illegal at the time of data collection.

In conclusion, we report a high rate (43%) of cannabis usage
in our cohort of patients that presented with PSP. This is well-
above the national average of reported past-30-day cannabis
usage (8.81%) among persons 12 years of age and higher (23).
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TABLE 3 | Logistic regression model for PSP recurrence.

Treatment Method Regression coefficient (B) Odds ratio exp (OR) p-value 95% CI

Marijuana use 1.61 4.50 0.014 [1.38, 18.3]

Current tobacco use −0.4 0.98 0.946 [0.28, 3.30]

Height 0.05 1.04 0.093 [0.99, 1.10]

BMI 0.10 1.11 0.039 [1.01, 1.22]

CI, Confidence interval.

Cannabis usage was associated with concurrent tobacco use,
PSP recurrence, and need for VATS pleurodesis. We feel it is
important to educate patients presenting with PSP on the possible
effects cannabis inhalation may have on their disease process.
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