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CORRESPONDENCE

Cervical computed tomography in patients
with obstructive sleep apnea: influence of
head elevation on the assessment of upper
airway volume

Shailendra Singh Rana', Om Prakash Kharbanda'

We read with great interest the article by Souza et al.®)
describing cervical CT in patients with obstructive sleep
apnea (OSA) and the influence of head elevation on the
assessment of upper airway volume. We congratulate the
authors for choosing such a meaningful topic and using
cone beam CT. In their study,¥ CT scans were obtained
with the head of the patient in two positions (neutral
and at a 44° upward inclination). Polysomnography
was used for diagnosing the patients with OSA. During
polysomnography, the nasal pressure transducer channel
or the thermistor channel (oral or nasal) are used for
monitoring airflow from the nasal cavity. The nasal cavity
is bounded anteriorly by the nostrils and posteriorly by
the posterior border of the nasal septum (choanae).®®
The nasal airway comprises nearly two thirds of airway
resistance during normal breathing,® and engorgement

of nasal turbinate blood vessels, septum deviation,
polyps, and other mucosal abnormalities due to chronic
inflammation worsen nasal obstruction.®

The anatomical definition of upper airway includes both
the pharynx and the nasal cavity.® The combination
of nasal obstruction and that of the oropharynx leads
to a two-fold increase in the risk of having OSA, when
compared with patients with no nasal obstruction.® In
the study by Souza et al.,(¥) airway volume was measured
from the hard palate to the base of the epiglottis using
CT images, which means that the nasal volume was
not considered. These methodological limitations of the
study would lead to an erroneous representation in the
title of the study and in the discussion of the results.
The authors may like to dwell upon this inconsistency
for the benefit of readers.
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In our study of cervical CT in patients with OSA, we
found that airway volume increased by 7.9 cm? (17.5%)
when a 44° upward inclination was compared with a
neutral head position.™ Our results are reliable and
show statistically significant differences despite the small
sample size.(¥) The title states that the study involved
cervical CT rather than CT with analysis of nasal airway
volume. In the studies of imaging evaluation of airway
volume cited in the Discussion section of our study, airway
volume was measured from the hard palate to the base
of the epiglottis for analysis of interventions involving
a mandibular advancement splint, maxillomandibular
advancement surgery, and continuous positive airway
pressure.®) The clinical foundation for our study was
provided by a previous study of OSA patients undergoing
polysomnography; in that study, which was cited in
our article, the apnea-hypopnea index was measured
at baseline (i.e., during standard polysomnography)
and after elevation of the head of the bed, the latter
having resulted in a reduction in the apnea-hypopnea
index.® A possible functional explanation is that head
elevation contributes to upper airway patency, prevents
rostral fluid shift, and averts tongue collapse, reducing
upper airway resistance, changing upper airway critical
pressure, affecting gravitational effects, and altering
neuromuscular activity.®

The late Professor Bruno Carlos Palombini (a notable
Brazilian pulmonologist) coined the term “viaerologia”
(“airwayology”) to describe an integrated view of
airway diseases in the fields of pulmonology, otorhi-
nolaryngology, gastroenterology, and sleep medicine,
advocating the importance of the anatomical and
functional attributes of the airway.® Diseases such as
OSA have multiple phenotypic characteristics, which
were not fully addressed in our study.

In patients with OSA, the role of the nasal cavity is
extremely important not only in clinical analysis but
also in the apnea-hypopnea index. Nasal anatomic
factors, appropriately pointed out by Rana & Kharbanda,
can cause significant resistance and be a contributing
factor to OSA. To our knowledge, there have been no
studies involving nasal imaging with and without head
elevation in patients with OSA. The anatomical region
of interest in our study is similar to that used in most
studies involving imaging evaluation of upper airway
volume and evaluating therapeutic interventions. In
addition, we sought to assess upper airway volume
in a site in which collapsibility is increased; CT scans
of patients sitting upright or lying supine have shown
that the highest degree of variation with the postural
change was in the oropharynx.®> Anatomical changes
with fixed nasal obstruction, such as septal deviation
and polyps, are likely to vary little with postural
changes. However, patients with intranasal edema
might benefit from head elevation, a hypothesis that
should be explored in future studies.
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