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Abstract. Pneumothorax and pleural effusion is a rare and 
serious complication of granulomatosis with polyangiitis 
(GPA). The present study reported a case with a history of 
sinusitis for 20 years, dry cough for three years and exacerbated 
purulent nasal discharge and recurrent skin ulcers for two 
years. The patient experienced sudden difficulty in breathing 
two months prior to presentation. Lung computed tomography 
(CT) showed multiple bilateral lung nodules and cavitary 
nodules as well as right hydropneumothorax. Paranasal sinus 
CT showed soft tissue infiltration. The cytoplasmic pattern of 
anti‑neutrophil cytoplasmic antibody (c‑ANCA) was positive 
and anti‑proteinase 3 (PR3) antibodies, erythrocyte sedimen-
tation rate and C‑reactive protein were elevated. After pleural 
drainage and methylprednisolone pulse treatment, followed by 
cyclophosphamide and cyclosporine, the patient's symptoms 
were ameliorated, lungs were re‑expanded, and c‑ANCA, PR3 
and inflammatory markers returned to normal levels.

Introduction

Granulomatosis with polyangiitis (GPA) is a necrotizing 
granulomatous inflammation with multi‑organ involvement, 
including respiratory system‑necrotizing granulomas and 
glomerulonephritis. Multiple pulmonary nodules, pulmonary 
infiltrates and pulmonary alveolar hemorrhage are common 
manifestations in the lung. Although respiratory tract 
involvement is present in 61‑94% (1,2), pleural involvement 
occurs in <10% of cases (3). Pleurisy, pleural effusion and 

pleural thickening are common in pleural involvement (4‑6). 
Pneumothorax or hydropneumothorax are rare but serious 
complications, which often result in secondary infection, 
respiratory failure and death (7‑9). The present study reported 
on a case of GPA with hydropneumothorax. The patient 
successfully recovered after corticosteroid and immunosup-
pressant treatments.

Case report

A 43‑year‑old man, who had intermittent purulent 
nasal discharge for 20  years had been diagnosed with 
‘rhinitis/sinusitis’ at external hospitals. The patient had 
been having a cough, mainly dry cough, for 3 years and had 
hemoptysis once 3 years ago. The purulent nasal discharge 
exacerbated 2  years previously, accompanied with nasal 
granuloma‑like discharge, recurrent skin ulcers and scar 
formation on face and lower limbs (Fig. 1). This patient had 
received treatment at several hospitals. His lung computed 
tomography (CT) scan, performed 2 years prior to hospital-
ization, showed multiple pulmonary nodules. He had been 
diagnosed with lung infection, but antibiotics were ineffec-
tive. He had also been diagnosed with tuberculosis 18 months 
ago, but treatment for tuberculosis (rifampicin + isoniazid + 
ethambutol + pyrazinamide) was ineffective. Position emis-
sion tomography/CT, performed ~18 months ago, showed no 
indications of malignancies. Lung biopsy showed chronic 
granulomatous inflammation. Nasal mucosa biopsy showed 
chronic inflammation. Repeated lung CT 1 year prior to 
administration to our hospital demonstrated that multiple 
pulmonary nodules remained (Fig. 2). Two months prior to 
admission, the patient experienced violent coughs and diffi-
cult breathing. He also had fevers, blurred vision, tinnitus, 
hearing loss and temperature fluctuations of 37.0‑38.0˚C. 
Lung CT showed multiple lung nodules or cavitary nodules. 
The empty cysts at the right pleura ruptured and formed 
hydropneumothorax (Fig. 3).

Due to ineffective treatment at external hospitals, the 
patient was transferred to the Department of Rheumatology 
and Immunology of Beijing Chao‑Yang Hospital (Beijing, 
China) in August 2015. Physical examination in semi‑supine 
position provided the following results: Blood pressure, 
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120/80 mmHg; saddle nose; visible ulceration‑induced scars 
at face and extremities; no breathing sound at the right lung; 
heart rate, 100 beats/min; regular heartbeat; no abdominal 
abnormalities. Blood analysis showed increased leukocytes 
and thrombocytosis. Urine test results were normal. Arterial 
blood gas results were as follows: Partial pressure of oxygen, 
66.3 mmHg (normal range, 83‑108 mmHg); oxygen saturation, 
93.3% (normal range, 95‑98%); erythrocyte sedimentation rate 
(ESR), 73 mm/h (normal range, 0‑20 mm/h); C‑reactive protein 
(CRP), 16 mg/dl (normal range, 0‑0.8 mg/dl); cytoplasmic 
pattern of anti‑neutrophil cytoplasmic antibody (c‑ANCA) 
positive; anti‑proteinase 3 (PR3) antibodies, 150.50 RU/ml 
(normal range, 0‑25 RU/ml; Table I). Sinus CT showed visible 
soft tissue infiltration at the bilateral maxillary, ethmoid and 
sphenoid sinus; bone destruction and absorption at the inner 
portion of the left maxillary and ethmoid sinus (Fig. 4). Lung 
CT showed that the mediastinum had turned to the left side, 
multiple lung nodules or cavitary nodules, a subpleural nodule 
ruptured into the right pleural cavity to form a hydropneumo-
thorax and bilateral pleural thickening (Fig. 5A).

According to the 1990 Amer ican Col lege of 
Rheumatology classification criteria  (10), this patient was 
diagnosed with ‘GPA with hydropneumothorax’. The 
patient was treated with methylprednisolone (48 mg/day), 
cyclophosphamide (0.4 g/week intravenously) and pleural 
drainage. Sputum culture and pleural fluid culture indicated 
that Aspergillus niger was positive. The patient's symptoms 
ameliorated after corticosteroid and immunosuppressant treat-
ment, c‑ANCA, ESR and CRP returned to normal levels and 
PR3 levels were decreased (Table I). After consultation with 
the Department of Infectious Diseases of Beijing Chao‑Yang 
Hospital (Beijing, China), the infestation of Aspergillus niger 
was classified as colonization; therefore, the patient did not 
receive any antibiotic treatments. After 3 weeks of the treat-
ments, lung CT indicated that pneumothorax was reduced; 
however, the lung did not fully re‑expand and the volume 
of pulmonary nodules was slightly decreased (Fig. 5B). The 

Figure 1. Scar formation after skin ulcer.

Figure 3. The right pleural nodules ruptured into the pleural cavity, forming 
hydropneumothorax, as shown in a lung computed tomography scan 
performed in July 2015.

Figure 2. Lung computed tomography scan showing bilateral multiple lung 
nodules, performed in September 2014.

Figure 4. Paranasal sinus computed tomography scan showing sinus soft 
tissue infiltration, performed in August 2015. Part of the sinus wall was 
destroyed.
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patient was treated with a methylprednisolone pulse of 1 g 
per day for 3 days, returned to the original dose, followed 
by gradual dose reduction, combined with cyclosporin A 
(100 mg). The thoracic drainage tube was removed 4 days 
after the pulse treatment. At the follow‑up visit 2 months after 
the treatment, the patient did not have any symptoms, ESR 
and CRP were normal and c‑ANCA was negative (Table I). 
Lung CT showed an improvement of lung lesions (Fig. 5C). At 
the follow‑up visit 3 months after the treatment, methylpred-
nisolone was reduced to 12 mg/day; the patient did not show 
any symptoms, ESR and CRP were normal, and ANCA was 
negative (Table I). Lung CT showed further improvement, 
right pneumothorax was almost absorbed and the subpleural 
cavity nodules disappeared (Fig. 5D).

Discussion

Pulmonary involvement is common in granulomatous vascu-
litis and may be the first manifestation of this disease (1). Single 
or multiple nodules of varying sizes are common manifesta-
tions of lung disease, accompanied with nodule necrosis and 
cavitation. The necrosis and rupture of the subpleural nodules 
may cause pneumothorax and pleural effusion. Pneumothorax 
and pleural effusion are rare and serious complications. 
Patients often die from respiratory failure or infection due to 
the increased risk of infection (2,3,11).

The causes of pneumothorax in GPA include cavitied 
nodule rupture, pleural involvement, infection as well as 
corticosteroids and immunosuppressive therapy (4,6,11‑18). 

The patient of the present case study did not receive effective 
treatment prior to the occurrence of pneumothorax. He had 
multiple pulmonary nodules and cavitation, serious lesions 
in sinuses and skin, c‑ANCA was positive and ANCA, ESR 
and CRP levels were elevated, indicating the disease was 
in the active phase. At the side of the pneumothorax, the 
cavitied nodules were located near the pleura, accompanied 
with pleural thickening. Aspergillus niger was positive in the 
sputum and pleural drainage culture. Growth of microorgan-
isms in cavitied nodules may cause tissue fragility. Likely due 
to this risk factor, a subpleural nodule ruptured into the right 
pleural cavity, which resulted in pneumothorax.

The patient's sputum culture and chest drainage culture 
were positive for Aspergillus niger but negative for bacteria, 
tuberculosis and pneumocystis carinii. The patient's symptoms 
were quickly relieved after corticosteroid and immunosup-
pressive therapy. As after consultation with the Department of 
Infectious Diseases of Beijing Chao‑Yang Hospital (Beijing, 
China), the presence of Aspergillus niger was characterized 
as a colonization, the patient was not treated with antibiotics. 
The patient's symptoms quickly disappeared after corticoste-
roid and immunosuppressive therapy, and the ANCA, ESR 
and CRP returned to normal levels. The patient's condition 
was stable in the subsequent follow‑up visits at two and three 
months. Studies have shown that infection is a risk factor of 
pneumothorax in patients with granulomatous vasculitis and 
is a common complication and cause of death in patients 
receiving immunosuppressive therapy (11,14,15). Although 
Aspergillus  niger was detected in the patient, subsequent 

Figure 5. Changes in the lung computed tomography images prior to and after treatment. (A) Prior to treatment (August 2015) and at (B) 1 month (September 
2015) (C) 2 months (October 2015) and (D) 3 months (November 2015) after treatment. A, anterior; P, posterior.
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observation of the response to the drug for GPA indicated 
that the presence of Aspergillus niger was characterized as 
colonization, rather than current infection. This judgement 
was further confirmed during long‑term follow‑up. Microbial 
colonization may occur in patients with GPA, therefore treat-
ment decisions should be based on comprehensive assessment 
of the patient's actual condition rather than laboratory results 
alone.

Pleural drainage helps drain air, blood or fluid from the 
pleural space, but its application in the pneumothorax/hydro-
pneumothorax caused by cavity nodule rupture in GPA 
requires careful evaluation (3,13,17). In the case of the present 
study, the pneumothorax was absorbed after pleural drainage 
but the lung did not fully re‑expand. The patient's primary 
disease was not completely controlled; hence, there was no 
repair of the impaired pleura. Considering the higher risk of 
secondary infection, the pleural drainage tube was removed 
after enhanced treatment of the primary disease. At subse-
quent follow‑up visits, it was identified that the remaining 
pneumothorax was gradually absorbed. It has been shown that 
pleural drainage is not necessary in patients in a good general 
physical condition (8). Based on our clinical experience, the 
decision to perform pleural drainage should be based on the 
patient's condition. Under non‑emergency circumstances, 
if pleural drainage cannot improve lung re‑expansion, the 
drainage tube should be removed timely to reduce the risk of 
infection.

Certain studies have shown that corticosteroids and 
immunosuppressive agents may cause delayed wound healing, 
fibrosis and increased tissue fragility, which are risk factors 
of pneumothorax (17,19). In the patient of the present study, 
the pneumothorax occurred prior to corticosteroid and immu-
nosuppressive treatments. When the pleural drainage did not 
lead to re‑expansion of the lung, immunosuppressive therapy 
improved the patient's symptoms. As pneumothorax/hydro-
pneumothorax occurs in patients with active disease, early 
treatment of the primary disease with potent immunosup-
pressive agents is required to promote lesion healing. Due to 
the increased risk of infection after application of corticoste-
roids and immunosuppressants (2), the patient's symptoms, 
procalcitonin levels and lymphocyte function were closely 
monitored. As the patient did not have any infection, the 
disease was controlled and its status sustained by continued 
immunosuppressive therapy. It is suggested that if an infection 
occurs, suitable antibiotics should be added to the continued 
immunosuppressive therapy instead of the termination of the 
therapy for GPA (11). Interruption of the immunosuppressive 
treatment may cause a relapse of GPA; therefore, corticoste-
roids and immunosuppressants require adjusting according 
to a patient's condition as well as infection and immune 
status (18).

Compared with previously reported cases, the present 
case is different regarding the following points: i) Although 
sputum and pleural drainage cultures were positive for 
Aspergillus niger, its presence was characterized as coloni-
zation, not infection; therefore, the patient was not treated 
with antibiotics; ii) when the lungs did not fully re‑expand 
after pleural drainage, methylprednisolone pulse therapy was 
applied and immunosuppressive treatment was enhanced, 
following successful removal of the pleural drainage tube; 

iii) the patient's symptoms and immune status were closely 
monitored and infection was effectively prevented. According 
to our clinical experience, pleural drainage is a supportive 
means in the treatment of GPA complicated with pneumothorax 
and should be given or ceased based on the patient's condition. 
It is most important to completely control the primary disease 
by potent immunosuppressive agents and closely monitor 
infections due to increased risk of their occurrence.
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