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Abstract 
Thoracic air leak syndrome (TALS) is a rare complication of allogeneic stem 
cell transplant (Allo-SCT) and is associated with a poor prognosis. We report 
a case of a 67-year-old male, after 20 months of Allo-SCT for acute myeloid 
leukemia, who presented with fever and acute worsening dyspnea on a back-
ground of a 4-month history of slowly progressive dyspnea. He was initially 
diagnosed with parainfluenza pneumonia and later developed TALS as a re-
sult of bronchiolitis obliterans (BO) caused by chronic graft-versus-host dis-
ease (cGVHD). Herein, we highlight the importance of early recognition and 
treatment of non-infectious pulmonary complications of Allo-SCT. 
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1. Introduction 

Allogeneic stem cell transplant (Allo-SCT) is the treatment of choice for many 
malignant and nonmalignant hematological disorders. Pulmonary complica-
tions of post Allo-SCT are common and are associated with a significant in-
crease in morbidity and mortality [1] [2] [3]. Bronchiolitis obliterans (BO) is a 
late non-infectious pulmonary complication post Allo-SCT with a reported preva-
lence rate of 5.5% in one study enrolled 1145 patients. This study also identified 
multiple risk factors for BO and found that chronic graft-versus-host disease 
(cGVHD) is the most important risk factor leading to a rise in the prevalence 
rate to 14% [4]. Yet, the etiology of BO post Allo-SCT remains unclear. 
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TALS was first defined by Franquet et al. as the presence of extra-alveolar air 
in the thoracic cavity, which includes conditions such as spontaneous pneumo-
thorax, pneumomediastinum, pneumopericardium, subcutaneous emphysema 
and interstitial emphysema [5]. The mechanism of TALS is unknown but thought 
to be caused by the rupture of the alveoli leading to interstitial emphysema, 
which leads to air travel along the bronchovascular sheath to the mediastinum 
[6]. The fixed airflow obstruction seen in BO could lead to distal overdistention 
and rupture of the alveoli, which similarly permits air entry to the bronchovascular 
sheath. The real incidence of TALS in patients with BO remains unclear due to 
the lack of reported cases. The largest study in the literature estimated an inci-
dence rate of 0.83% [7]. Multiple risk factors have been identified for TALS post 
Allo-SCT. The most important risk factors are grade III-IV acute GVHD, exten-
sive cGVHD, and pulmonary invasive fungal infection [8]. Herein, we report a 
case of TALS in a patient with BO and describe imaging findings, pulmonary 
function tests (PFTs) results and clinical course. 

2. Case Presentation 

A 67-year-old male underwent non-myeloablative Allo-SCT for the treatment of 
acute myeloid leukemia (see timeline, Figure 1). The conditioning regimen con-
sisted of fludarabine and total body irradiation. Both the donor and recipient 
were CMV seropositive with the same blood group (O positive) and a 10/10 
match. The patient had successful engraftment with no evidence of graft versus 
host disease (GVHD) or respiratory complications in the last clinic visit to his 
oncologist and pulmonologist at 16 months post-transplant. 

Post-transplant screening PFTs revealed an isolated reduction in the diffusing 
 

 
Figure 1. Timeline of important clinical information from the patient’s case. 
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capacity of the lungs for carbon monoxide (DLCO), which was further investi-
gated by a computed tomography (CT) scan of the chest that was normal with 
no evidence of pulmonary complications. The reduction in DLCO was believed 
to be secondary to anemia as measurements were not corrected to hemoglobin. 
Serial PFTs were performed to monitor changes in DLCO over time. They 
demonstrated a progressive reduction in total lung capacity (TLC) and an in-
crease in residual volume (RV) to TLC ratio with no evidence of airflow obstruc-
tion. 

Twenty months post Allo-SCT, the patient presented to a community hospital 
with a 2-day history of fever, cough and acute worsening dyspnea on the back-
ground of slowly progressive dyspnea over the last 4 months. CXR showed right 
middle and lower zone opacities. The nasopharyngeal swab was positive for 
parainfluenza virus, and blood cultures were negative. He was admitted to the 
hospital and treated with azithromycin and oxygen. He rapidly deteriorated in 
the first 48 hours, with a significant increase in oxygen requirements. A CT of 
the chest (Figure 2) at this time performed and showed new findings of mosaic 
attenuation, bronchiectasis, airway thickening and ground-glass opacities in 
keeping with pneumonia and new radiographic features suggestive of BO. 

The patient was then transferred to our institution for further management. 
He was admitted to the ICU and treated with systemic corticosteroids and 
piperacillin/tazobactam. The patient’s condition improved and stabilized over 
time with minimal oxygen requirement. On day 14 post admission, the patient 
had a sudden respiratory deterioration with an increase in oxygen requirement,  
 

 
Figure 2. High-resolution CT scan of the chest showing features of BO: 
mosaic attenuation (red arrows), bronchiectasis and airway thickening 
(yellow arrows) diffuse ground-glass opacity (white arrows). 
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which led to urgent intubation. A chest X-ray at that moment demonstrated ra-
diographic findings suspicious of pneumomediastinum. A subsequent Chest CT 
scan (Figure 3) confirmed the presence of pneumomediastinum with no defini-
tive source of the air leak. Oral contrast study showed no evidence of esophageal 
perforation. Bilateral chest tubes were inserted, and mechanical ventilation was 
continued using lung-protective ventilation strategy. The patient continued to 
have a persistent air leak, and unfortunately, his ICU course was further com-
plicated by a large gluteal hematoma and ischemic colitis. Given the complicated 
course and no signs of improvement after four weeks of treatment, his family 
decided to withdraw life support measures. 

3. Discussion 

Chronic GVHD is a common serious complication post Allo-SCT occurring in 
60% - 80% of patients [9] [10]. It is a multisystem disease with pulmonary in-
volvement occurring approximately in half of the patients [11]. It may manifest 
as BO with a fixed obstructive defect and/or bronchiolitis obliterans organizing 
pneumonia (BOOP) with a mixed obstructive and restrictive defect. 

BO onset is usually insidious, with a non-productive cough and dyspnea. It is 
characterized clinically by fixed airflow obstruction and gas trapping, histologi-
cally by concentric bronchiolar lumen narrowing by submucosal fibrous tissue 
and radiographically by mosaic attenuation, bronchiectasis, and bronchial wall 
thickening [5] [12] [13]. The gold standard diagnostic modality of BO is lung 
biopsy. Because of the invasive nature and complications related to lung biopsy, 
BO is alternatively diagnosed by a combination of PFT findings, radiographic 
 

 
Figure 3. CT scan of the chest showing interval development of 
pneumomediastinum extending from the thoracic inlet to the 
diaphragm (white arrows). 
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features and at least one other distinctive manifestation in a separate organ [14]. 
One of the limitations in our case is the lack of a confirmatory histological diag-
nosis of BO and airflow obstruction on PFT. Our patient was too ill to complete 
these procedures, and there was no follow up for the four months preceding the 
presentation, which might have led to a delay in diagnosis. The initial coexist-
ence of parainfluenza pneumonia could be a red herring. Although it could have 
complicated the case but is likely unrelated to TALS as the radiographic features 
were highly suggestive of BO, and the clinical course was not fully explained by 
parainfluenza pneumonia alone. 

In our case, we ruled out other potential causes of TALS, such as aspergillus 
lung infection and pneumocystis pneumonia. Treatment of TALS in patients 
with BO is primarily supportive with the insertion of a chest tube and supple-
mental oxygen with or without ventilatory support. Once TALS developed, it is 
unlikely that the treatment of BO will be effective due to the irreversible damage 
to the bronchiole, and lung transplant will possibly be the only curative treat-
ment if the patient survived the acute period. The development of TALS in pa-
tients post Allo-SCT is associated with a poor prognosis. Previous reports in the 
literature describe a high mortality rate ranging between 66.7% - 100% [7] [15]. 
Although our case clinical course was complicated by large gluteal hematoma 
and ischemic colitis, TALS with persistent air leak likely contributed to overall 
poor patient outcomes. 

4. Conclusion 

This case highlights the importance of early recognition and treatment of non- 
infectious pulmonary complications of Allo-SCT. Close follow up and serial as-
sessment with physical examination, PFTs and imaging, if indicated, is warrant-
ed in this high-risk population. The early recognition and treatment of BO may 
reduce the risk of developing TALS, which associated with high mortality. 
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