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A B S T R A C T   

Secondary pneumothorax is a rare but serious complication of allergic bronchopulmonary aspergillosis (ABPA) 
and bronchiectasis [1,2]. Persistent air leak (PAL) after secondary pneumothorax is an ongoing abnormal 
communication between bronchi or alveoli and the pleural space, despite drainage. Ongoing PAL for 5 days after 
initial chest tube insertion necessitates prolonged ambulatory drainage or aggressive management with video- 
assisted thoracoscopic surgery (VATS) or pleurodesis [3,4]. There are no randomized trials examining the effi
cacy of endobronchial valves (EBVs) for PAL with underlying inflammatory pulmonary disease. We describe the 
successful use of an EBV for PAL in a man with ABPA on high dose steroids, with a large bronchopleural fistula 
(BPF).   

1. Introduction 

ABPA is a disorder characterized by a hypersensitivity reaction to 
Aspergillus fumigatus almost exclusively in patients with underlying 
asthma or cystic fibrosis [1,2,5]. Patients typically experience mucoid 
impaction of the bronchi with or without eosinophilic pneumonia, and 
serologic evidence of hypersensitivity (elevated immunoglobulin E [IgE] 
or positive skin allergen testing) to Aspergillus. Rarely, erosion from 
infected parenchyma to visceral pleura occurs in ABPA when compli
cated by pneumothorax, and can result in a BPF. EBV have demonstrated 
efficacy in PAL management post-pneumonectomy, lobectomy, and 
after lung volume reduction surgery, by occluding airflow into the 
pleural space through a BPF [6,7], however data is limited in infectious 
and inflammatory PAL. We report the case of a young man with ABPA 
complicated by bronchiectasis and copious mucopurulent secretions on 
prednisone in whom EBV was successfully utilized for management of 
PAL. 

2. Case presentation 

A 31-year-old man with a history of asthma presented after two 
months of progressive cough, fevers, and night sweats. Computed to
mography of the chest revealed tubular branching opacities in the left 

lung. Based upon the presence of peripheral eosinophilia (absolute 
eosinophil count 740), serum IgE >5000 kU/L, and elevated Aspergillus 
specific IgE (13.9 kU/L), a diagnosis of ABPA was made. The patient 
underwent bronchoscopy revealing severe airway casting. Bron
choalveolar lavage (BAL) was positive for Aspergillus galactomannan 
antigen (optical density index [ODI] 4.85), and cultures grew Aspergillus 
fumigatus group and Aspergillus flavus. Serum galactomannan antigen 
was negative with an ODI of 0.06 (normal <0.5). Prednisone 60 mg daily 
and oral itraconazole were initiated. Two weeks later, at routine follow- 
up, decreased breath sounds in the left hemithorax were noted. Chest x- 
ray revealed a large pneumothorax with rightward mediastinal shift, 
and he was admitted to the hospital (Fig. 1A). A 16 French small-bore 
chest tube was successfully placed with partial lung re-expansion and 
discovery of a large PAL throughout the respiratory cycle. A repeat 
computed tomography of the chest revealed evidence of a substantial 
pleural defect representative of the site of a BPF in the left lower lobe 
(Fig. 1B). Despite reduction of prednisone, the BPF persisted. The patient 
could not tolerate less than − 20 cm H2O suction without worsening lung 
collapse, chest pain and dyspnea. Given the concerns for underlying 
wound healing on high doses of prednisone and possible fungal infec
tion, VATS was deferred. The patient underwent bronchoscopy on hos
pital day 8. Using a 5 French Fogarty balloon, occlusion of the superior 
segment of the left lower lobe resulted in abrupt cessation of the PAL 
that was sustained during breath holds of 30 cmH20 pressure. A 
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Spiration size 5 EBV was deployed into the superior segment. A small 
pneumothorax remained on chest imaging post-bronchoscopy (Fig. 1C). 
Although there was significant clinical improvement, a small residual 
PAL remained resulting in the inability to remove the chest tube. 
Therefore, a Heimlich valve was placed on hospital day 9 prior to 
discharge. 

The patient was seen weekly in outpatient clinic after discharge. 
After seventeen days, the pneumothorax had resolved, and the chest 
tube was clamped. The following day, the pneumothorax remained ab
sent on chest x-ray and the chest tube was pulled. One month after chest 
tube removal, his EBV was removed (Fig. 2). Bronchoalveolar lavage of 
left lower lobe at the time of EBV removal was negative for fungus. He 
had complete resolution of his left pneumothorax (Fig. 1D). Prednisone 
was weaned slowly while azole therapy was maintained, His symptoms 
remain well-controlled six months later. Spirometry shows forced 
expiratory volume in 1 second is 3.54 L (75% of predicted) and forced 

vital capacity 4.79 L (83% predicted). He is now off prednisone and 
antifungals, maintained on an inhaled corticosteroid and dupilumab. 

3. Discussion 

Although rare, secondary pneumothorax is a serious complication of 
ABPA with varying clinical severity and significant morbidity. To our 
knowledge, there are three case reports of secondary pneumothorax in 
ABPA, with limited discussion of mechanism and general management 
strategies, and therefore the epidemiologic considerations are limited 
[1,2,8]. Pneumothorax is, however, recognized as a complication of 
cystic fibrosis, where Aspergillus infection and ABPA are known risk 
factors for this specific complication [9]. One large, retrospective 
observational cohort study of 28,858 patients with cystic fibrosis found 
Aspergillus and ABPA was associated with increased risk of pneumo
thorax, with odds ratios of 1.3 and 1.5 respectively [10]. Ours is the first 
case report to explore a unique, minimally invasive approach utilizing 
EBV placement to promote healing of a BPF in ABPA. 

The efficacy of EBVs in infectious or inflammatory PAL is uncertain. 
EBVs were approved for use in post-operative PAL through a Humani
tarian Device Exemption (HDE) from the Food and Drug Administration 
after case report data demonstrated a reduction in hospital length of stay 
(LOS) and associated complications [3,4,11,12]. Notably, the HDE is 
intended for temporary valve use (roughly 6 weeks) in conditions where 
the visceral pleura will in fact heal. However, the resistance to mucous 
drainage presents a concern when extrapolating this post-surgical 
experience to other conditions. This case report is limited in that it is 
applicable primarily to patients with underlying inflammatory lung 

Abbreviations 

ABPA Allergic bronchopulmonary aspergillosis 
PAL Persistent air leak 
VATS Video-assisted thorascopic surgery 
EBV Endobronchial valve 
BPF Bronchopleural fistula 
IgE Immunoglobulin E 
LOS Length of stay  

Fig. 1. A) Computed tomography of the chest demonstrating a large left pneumothorax with rightward mediastinal shift and a small left pleural effusion. B) Axial 
computed tomography of the chest demonstrating a bronchopleural fistula (BPF) in the left lower lobe (red arrow). A chest tube remains in place with a small residual 
pneumothorax. C) Chest x-ray following endobronchial valve placement on hospital day 8. D) Computed tomography of the chest obtained three months following 
hospital discharge and six weeks following endobronchial valve removal, demonstrating cystic bronchiectasis in the left lung with significantly improved bronchial 
impaction of the left lower lobe and BPF resolution (red arrow). (For interpretation of the references to colour in this figure legend, the reader is referred to the Web 
version of this article.) 
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disease (such as bronchiectasis) with subsequent secondary pneumo
thorax. The young age and lack of comorbidities of the patient in this 
case also may limit the application to an older population with more 
comorbidities. When selecting a patient for possible EBV with an un
derlying suppurative or inflammatory condition, weighing risks and 
benefits closely and ensuring close outpatient follow-up are crucial. 

Few case reports and prospective case series have examined EBVs for 
PAL outside of pulmonary surgery. A small prospective study by Reed 
et al. in the Annals of Thoracic Surgery discussed the use of EBVs for PAL 
in 21 medically complex patients, 11 of whom had primary or secondary 
pneumothoraces, including 3 with cavitary lung infections and 1 with 
rheumatoid lung disease. Of these 11 patients, 10 survived with a me
dian LOS after valve placement of 5 days and successful chest tube 
removal at 15 days. Another case series by Gillespie et al. outlined the 
treatment of 7 patients with PAF, one of whom had a history of rheu
matoid arthritis complicated by cavitary aspergillosis with pleural 
involvement with recent VATS. PAL improved immediately amongst all 
7 patients. LOS was prolonged in the patient with cavitary aspergillosis. 
The largest case series by Arjan and colleagues describes the use of 101 
EBVs in 19 patients with secondary pneumothoraces due to infection. 
Chest tubes were removed without additional intervention in 86.4% 
with only 15.8% mortality. These cases substantiate the claim that EBV 
use in suppurative lung disease should be considered in cases of pro
hibitive surgical risk. 

The Spiration Valves Against Standard Therapy trial is currently 
underway, and expected to provide multicenter, randomized controlled 
data on the Spiration Valve System in PAL management, although this 
trial will exclude patients with sepsis, pneumonia, and acute respiratory 
distress syndrome. Future studies are needed to prospectively assess the 
efficacy of EBVs specifically in immunosuppressed patients with infec
tious BPFs. 

Alternatives to EBV placement for PAL include stent jailing or metal 
coils. These options present a problem with infectious PAL given the 
concern for worsening post-obstructive inflammation and parenchymal 
destruction. With a one-way EBV, there is still capacity to empty the 
distal airways. Various sealants have also been described for use, but 
with variable success. Alcohol sclerosis and laser use are additional al
ternatives, for which literature on utility is limited [4]. 

From the patient perspective, the placement of an EBV reduced the 
length of hospital stay and allowed for resumption of daily activities and 
mobility sooner than ongoing chest tube management or VATS, as he 
was discharged the day after EBV placement. This improvement in 
quality of life with a minimally invasive procedure was especially 
important as a patient-centered outcome. Our case outlines the suc
cessful use of an EBV in PAL for a patient with underlying bronchiectatic 
lung disease, copious secretions from ABPA on concurrent high dose 

steroids, and a very large BPF. 

4. Conclusion 

• Despite plausible reasons for EBV failure including underlying in
flammatory lung disease, significant secretion burden, and immu
nosuppression, visceral pleura healing can occur with the use of EBV 
in PAL without exacerbating mucoid impaction in lieu of surgery. 

• The use of EBV may be able to decrease the hospital LOS for in
dividuals with significant medical comorbidities and PAL with un
derlying inflammatory lung disease, which is an important metric to 
consider for future therapy assessment in complex PAL. 

• When PAL is a complication of secondary pneumothorax with un
derlying inflammatory or infectious lung disease, multidisciplinary 
discussion should include the option of EBV placement. 
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Fig. 2. Bronchoscopy images from endobronchial valve removal one month after chest tube removal. A) The yellow arrow identifies the endobronchial valve in place 
in the superior segment of the left lower lobe. B) The yellow arrow points to the superior segment of the left lower lobe after removal of the endobronchial valve. (For 
interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.) 
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