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Aspiration and altered airway anatomy: a 
presentation with a twist
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Description 
A 60-year-old woman presented to our hospital 
with severe hypercapnic respiratory failure in the 
absence of a prior smoking history. She reported a 
1-day history of increased dyspnoea and a cough 
productive of green sputum. Her medical history 
was significant for severe idiopathic scoliosis, cleft 
palate repair, rheumatoid arthritis, hypothyroidism 
and recurrent lower respiratory tract infections. 
She was obtunded on presentation and required 
24 hours of mechanical ventilation.

A CT thorax was performed to further investigate 
her acute deterioration. Considerable distortion 
of thoracic anatomy secondary to kyphoscoliosis 
was noted. Right lower lobe atelectasis due to 
extrinsic compression of the bronchus intermedius 
by thoracic vertebrae and left lower lobe consolida-
tion were reported (figures 1–3). Due to the vertical 
orientation of the left main bronchus (LMB), 
aspiration pneumonia was suspected (figure  2). 
Our patient initially improved with antimicrobial 
therapy, dietary modifications and proton pump 
inhibitors and was discharged home.

Unfortunately, she represented to our centre 
on two occasions in the proceeding months with 
recurrent hypercapnic respiratory failure, requiring 
mechanical ventilation. A bronchoscopy, performed 
on the second admission, excluded foreign body 
aspiration and microbiological samples isolated 
Klebsiella oxytoca (an organism associated with 
aspiration pneumonia), which will alter future 

antimicrobial choice. Recurrent aspiration pneu-
monia and progressive respiratory failure due to 
restrictive lung disease were diagnosed. Subsequent 
multidisciplinary assessment including high reso-
lution oesophageal motility study and endoscopy 
revealed evidence of asymptomatic aspiration due 
to oesophagogastric junction outflow obstruction. 
Our patient was educated regarding compliance 
with dietary modifications and later discharged to 
convalescence. She will be followed in outpatients, 
with a view to repeat endsocopy with oesophageal 
dilation and assessment for nocturnal non-invasive 
positive pressure ventilation (NIPPV).

This case highlights important concepts 
regarding airway anatomy and progressive respi-
ratory failure in cases of severe scoliosis. Scoliosis 
results in extrapulmonary restriction, displaces 
intrathoracic organs and significantly alters respi-
ratory mechanics. Furthermore, mechanical airflow 
obstruction and chronic atelectasis may occur due 
to airway compression by thoracic vertebrae. This 
confers a biomechanical disadvantage, and these 
patients are at risk of chronic respiratory failure.1 2

Regarding airway anatomy, typically, the trachea 
is centred in the midline and the right main bron-
chus (RMB) branches at 25°–30°, while the LMB 
branches at a greater angle of approximately 45° 
from the midline.1 Consequently, the lesser angle 
of the RMB classically predisposes the right lung 
to aspiration injury. Interestingly in this case, the 
trachea is deviated to the left of the midline and 
the LMB has a vertical orientation, predisposing the 
left lung to aspiration pneumonia (figure 3).

This is an interesting case of acute-on-chronic 
respiratory failure. Acute respiratory failure 

Figure 1  Sixty-year-old woman with aspiration 
pneumonia and hypercapnic respiratory failure. Coronal 
cross-section CT with contrast demonstrates severe 
scoliosis (Cobb angle >70°).

Figure 2  Sixty-year-old woman with aspiration 
pneumonia and hypercapnic respiratory failure. Axial CT 
of the chest demonstrates left lower lobe pneumonia.
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occurred in the context of recurrent aspiration of multifac-
torial pathogenesis. Dietary modifications were introduced 
to address dysphagia, and repeat endoscopy with oesoph-
ageal dilation is planned. Chronic respiratory failure due to 

established severe idiopathic scoliosis was more challenging 
to address. While surgery and bracing can alleviate defor-
mity and restore anatomy, our patient elected not to pursue 
these options. Therefore, assessment for nocturnal NIPPV was 
organised, as this can alleviate respiratory symptoms associ-
ated with ventilatory failure, addresses nocturnal hypoventila-
tion and reduce hospitalisations for respiratory illnesses.3

Learning points

►► Aspiration should always be considered in cases of recurrent 
acute respiratory failure and pneumonia, even when overt 
symptoms of aspiration are absent.

►► Typically, the right lung is susceptible to aspiration injury due 
to its more vertical orientation. However, in severe scoliosis, 
altered airway anatomy can predispose the left lung to 
aspiration.

►► In cases of severe scoliosis, extrapulmonary restriction confers 
a biomechanical disadvantage that predisposes to chronic 
respiratory failure.
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Figure 3  Three-dimensional reconstruction of external airway 
anatomy in a patient with scoliosis and altered airway anatomy. In 
this reconstructed image, left lateral displacement of the trachea due 
to scoliosis can be seen. Focal stenosis of the bronchus intermedius is 
noted due to extrinsic compression by thoracic vertebrae. Additionally, 
the vertical orientation of the left lower lobe bronchus is demonstrated. 
The image was generated using the open source software Fraxinus 
(www.custusx.org/fraxinus), a tool for planning bronchoscopy.
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