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INTRODUCTION

Obstructive sleep apnea (OSA) is the most common sleep-
related respiratory disorder, characterized by repeated epi-
sodes of hypopnea or apnea during sleep due to upper respi-
ratory tract obstruction [1]. Continuous positive airway pressure 
(CPAP) therapy is considered the gold-standard treatment for 
moderate to severe OSA [2]. CPAP provides a constant amount 
of pressure greater than atmospheric pressure through a mask 
worn on the nose and mouth during inspiration and expira-
tion to prevent upper airway collapse. Many effects of CPAP 
therapy have been described. The most important of these ef-

fects are a reduction in the apnea-hypopnea index (AHI), im-
proved sleepiness, and improved overall quality of life [3]. 

However, CPAP can cause uncomfortable or even life-
threatening side effects, although those side effects are rare. 
Trauma-related side effects can occur in CPAP treatment due 
to the high pressure to which patients are exposed. In rare cas-
es, CPAP can cause pneumothorax, pneumomediastinum, 
and lung herniation associated with high pressure in the tho-
rax [4-7]. These complications can occur in any patient, but 
in patients with lung disease, they are both more likely to oc-
cur and more life-threatening. 

As reported herein, we recently experienced a rare com-
plication of automatic positive airway pressure (APAP) ther-
apy use—namely, pneumothorax in a 72-year-old male pa-
tient with OSA and chronic obstructive pulmonary disease 
(COPD). To the best of our knowledge, this is the first case 
report of pneumothorax after APAP use to be reported in a 
Korean journal. 

CASE REPORT

A 72-year-old male patient with a history of COPD and hy-
pertension presented to our hospital for the evaluation and 
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treatment of chronic snoring and mouth breathing. He had a 
history of pulmonary tuberculosis 40–50 years ago. Four 
months before the patient visited the hospital, a chest X-ray 
was done, which showed fibrocalcific scarring in both upper 
lung fields, small calcified granulomas in the right lower lung 
field, and emphysematous changes in both lungs (Fig. 1). The 
patient underwent polysomnography (PSG) for snoring. Ac-
cording to the results of PSG, the AHI was 41.2 per hour of to-
tal sleep time, and the lowest oxygen saturation was 83%. The 
patient had severe OSA and complained of prominent symp-

toms, such as snoring, so PAP therapy was recommended.
CPAP titration was done to identify the optimal pressure to 

prevent the occurrence of respiratory disorders. The AHI was 
4 per hour under a pressure of 4 cm H2O, and the AHI was 0 
under a pressure of 5 cm H2O. Therefore, the optimal CPAP 
titration pressure was determined to be 5 cm H2O.

The patient was started on APAP with a pressure range of 
4–8 cm H2O to treat OSA. After using APAP for 1 month, the 
patient’s daytime sleepiness improved and the average AHI 
decreased to 4.7 per hour. After 2 months of APAP use, the 
average AHI decreased to 2.6 per hour. The 90th-percentile 
pressure was 5.3 cm H2O, and the air leak from the mask was 
<30 L/min.

After 4 months of using APAP, the patient visited the emer-
gency department with sudden severe dyspnea and chest 
discomfort at midnight. Dyspnea occurred 6 days before the 
patient’s visit to our hospital, and he underwent right chest 
tube insertion and pleurodesis under pneumothorax diagno-
sis at another hospital. However, there was no improvement. 
Therefore, he was transferred to our hospital. His respiration 
rate increased to 24 breaths per minute, the oxygen saturation 
was 92% with decreased right lung sounds, and the chest tube 
was leaking. After the size of the chest tube was increased, the 
chest tube still leaked, and a chest X-ray showed pneumotho-
rax (Fig. 2A). One day after changing the chest tube, air leak-
age continued around the chest tube insertion site, and a chest 
X-ray showed that the amount of pneumothorax had increased. 
Therefore, video-assisted thoracic surgery (VATS) for right 
upper lobe and lower lobe wedge resection and talc pleurode-
sis were performed on the third day of hospitalization.

Two days after the operation, the patient’s symptoms (dys-
pnea and chest discomfort) improved, and the air leak also 

Fig. 1. Chest X-ray imaging at the first visit. Only fibrocalcific scars 
in both lung fields, small calcified granulomas in the right lower 
lung field, and mild emphysematous changes in both lungs were 
observed.

Fig. 2. Chest X-ray imaging before and after the operation. A: Chest X-ray before the chest tube change. Right pneumothorax and the 
inserted chest tube were observed. B: Chest X-ray 2 days after the operation. Pleural effusion and a reduced amount of pneumothorax 
were observed. C: Chest X-ray 4 months after the surgery. The pneumothorax had improved.
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improved. On a chest X-ray, although suspected pleural effu-
sion was noted, the amount of pneumothorax decreased (Fig. 
2B). On the third day after surgery, lung expansion was main-
tained after chest tube clamping; therefore, the patient was 
discharged after chest tube removal. 

Four months after surgery, the patient came into our hospi-
tal again for sleep apnea treatment. A chest X-ray showed that 
the pneumothorax had improved (Fig. 2C). We requested a 
consultation with the pulmonology department, where a pul-
monary function test was performed. The forced vital cavity 
(FVC) was 91%, forced expiratory volume in 1 second (FEV1) 
was 80%, and the FEV1/FVC ratio was 60%. Therefore, the 
pulmonology department indicated that although emphyse-
ma was severe on the chest X-ray, the decrease in lung capac-
ity was not severe according to the pulmonary function test; 
therefore, the use of CPAP with a pressure of 5 cm H2O would 
be a major problem. The patient thereafter used CPAP at a 
pressure of 5 cm H2O. After 1 month of CPAP use, the patient’s 
daytime sleepiness improved and the average AHI decreased 
to 2.9 per hour. We followed up with the patient for 1 year af-
ter surgery, and the patient maintained CPAP use without any 
complications.

DISCUSSION

Sleep apnea is a potentially life-threatening sleep disorder 
in which breathing stops and starts repeatedly during sleep 
[1]. OSA is the most common type of sleep apnea. The poten-
tial benefits of successfully treating OSA include decreased 
cardiovascular morbidity and mortality [8]. Positive airway 
pressure therapy is a major treatment for adults with OSA. 
CPAP provides continuous pressure during the entire breath-
ing cycle, which maintains a positive pharyngeal transmural 
pressure, so that the intraluminal pressure exceeds the sur-
rounding pressure. CPAP also stabilizes the upper airway by 
increasing the end-expiratory lung volume. This prevents re-
spiratory events caused by upper airway collapse. CPAP is the 
most frequently used method because it is the simplest, the 
most familiar, and the best studied. 

CPAP-related complications are rare. The side effects of CPAP 
treatment include interface-related side effects, pressure-relat-
ed side effects, rhinorrhea, and congestion. Interface-related 
side effects include air leaking from the CPAP mask, skin 
marks, or rashes from CPAP masks. If a mask does not fit prop-
erly, air can leak around the edge of the mask, and marks can 
be left on the patient’s skin, including sores and rashes. Pres-
sure-related side effects include dryness of the mucosa, diffi-
culty exhaling, an inability to sleep, musculoskeletal chest dis-
comfort, aerophagia, and sinus discomfort. 

Pneumothorax or pneumomediastinum also can rarely oc- Ta
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cur after the use of PAP. Previously reported cases of pneumo-
thorax after the use of noninvasive positive pressure ventila-
tion for OSA are summarized in Table 1. 

Rajdev et al. [7] reported a case of frequent pneumothorax 
due to APAP treatment. The patient was started on APAP 
with a pressure range of 4–20 cm H2O. Although pneumotho-
rax occurred after 2 months of treatment, APAP treatment 
was continued after the end of pneumothorax treatment. Re-
currence was noted 6 months after the occurrence of pneu-
mothorax; therefore, chest tube insertion was done and APAP 
was discontinued. After 2 weeks, the pneumothorax improved. 
APAP was therefore resumed with the same pressure set-
tings. The 95th-percentile pressure was 14.8 cm H2O before 
the first incidence of pneumothorax and 16.8 cm H2O before 
the second occurrence of pneumothorax. Pneumothorax re-
curred 12 days after APAP treatment was resumed. So chest 
tube insertion was performed, and APAP treatment was dis-
continued. When positive airway therapy was resumed after 
the first treatment of pneumothorax, it is thought that chang-
ing the treatment to CPAP or bilateral positive airway pres-
sure rather than APAP could prevent excessive positive pres-
sure and subsequent pneumothorax recurrence.

Pneumothorax in lungs previously damaged by emphyse-
ma is more severe than in otherwise healthy lungs. Most clini-
cally stable patients with secondary spontaneous pneumotho-
rax should be treated with a catheter or chest tube thoracostomy. 
In another study, the symptoms improved after chest tube in-
sertion [9]. However, if the air leak is prolonged, the chest tube 
can be changed to a larger one, or VATS surgery or pleurode-
sis can be performed. The patient presented herein is the only 
one who underwent surgery for pneumothorax. 

Pulmonary barotrauma can occur as a result of a continu-
ous increase in pressure, which causes hyperinflation and 
rupture of alveoli in CPAP-treated patients [4]. In particular, 
patients with emphysematous lungs have a higher likelihood 
of developing pneumothorax because their function is already 
impaired. Therefore, patients receiving CPAP treatment should 
be closely monitored for both their underlying diseases and 
CPAP complications. If patients have respiratory diseases, a 
chest X-ray examination and lung function tests should be 
performed before CPAP treatment. Even when there is no re-
ported underlying lung disease, an evaluation for respiratory 
function is recommended, especially in Korea, because the 
prevalence of COPD is 21.6% and 5.8% in Korean men and 
women, respectively [8]. After testing, a consultation with pul-
monology should be done to discuss whether CPAP is suit-
able and, if so, the appropriate CPAP pressure. After starting 
CPAP, we should continue to monitor patients for specific 
symptoms, such as difficulty breathing or chest pain, and if 
such symptoms occur, we can suspect pneumothorax.
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