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Figure 3. Cross sectional area of choanal region.

Figure 5. Cross sectional area of retrlingual region.

The means of the nasal valve and choanal cross section-
al areas differed from the normal control means at the level
of statistical significance (p=0.019 and p=0.012, respective-
ly). See Table 1.

An increase in the value obtained for the right nasal
valve of just 1 unit increases the risk of disease by 1.033
times. (Figure 6) A 1-unit increase in choanal area value
increases the risk of disease by 1.012-fold Figure 7).

Discussion

Figure 2. Cross sectional area of middle nasal region. OSA is both widely prevalent and conveys a heavy social
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Figure 6. The right nasal valve area of the control and obstructive sleep
apnoea (OSA) patients.

burden. A number of different operations can now be per-
formed to rectify anatomical anomalies and it is a matter
of great importance to be able to identify where exactly
the anomalies lie in order that surgical treatment can be
most effectively directed. Currently, there is a multitude
of technologies besides CT that can be used to investigate
the narrowed areas within the upper airway, yet there re-
mains much debate about what the benefits and drawbacks
of each method are (14).

Our literature search did not reveal any previous study
aiming to compare cross sectional airway measurements
done in OSA cases by means of CT. This is, to the best of
our knowledge, the first study to systematically analyse the
dimensions of the nasal valve area, the middle nasal passage
area, the choanal area, the retrouvulal and the retrolingual
regions.

Blakley published research examining how the nose
functions in OSA. The study compared air resistance in
the nasal cavity between 53 known cases of OSA and 37
healthy controls. Whilst showing that OSA is indeed asso-
ciated with greater airflow resistance in the nose, the de-
gree to which this occurred did not have a correlation with
other markers for the severity of the disorder. Thus, the
researchers concluded, resistance to nasal airflow, whilst
part of OSA, is not a key determinant of the severity of
OSA (15).

Leitzen et al. performed a cross-sectional analysis of a
cohort of 100 individuals, 59% of whom were deemed to
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Figure 7. The choanal area of the control and the obstructive sleep ap-
noea (OSA) patients.

have OSA. They performed objective measurements of the
anatomical features of the nose, but observed no correla-
tion of significance with the degree of illness as quantified
by polysomnography. The research supported the thesis
that the degree of subjectively reported blockage of the
nose correlates with obstruction within the nasal cavity as
assessed by the objective anatomical measurements (16).

The most frequently observed zone for obstruction
to occur within the nose in OSA is the retropalatal zone.
Marquez et 4l. examined 14 cases, concluding that the air-
way in the retropalatal zone was more narrow and prone to
collapse than in the retroglossal zone (17). For the specific
ethnic group of Chinese (East Asian) OSA sufferers, the
key area to be narrowed in the airway was the retropalate,
such that there was a correlation (inverse) between the res-
piratory disturbance index and the degree of constriction.
Additionally, body weight could also act to alter how the
retropalatal airway is constricted through pressure on the
lateral walls (18).

Barkdull ez 4l. conducted research that revealed specif-
ic anatomical characteristics of the retrolingual portion of
the airway found in OSA cases. These characteristics are
quantifiable on CT imaging of the upper airway. Notably,
a severe degree of OSA (i.e. an AHI of 40 or above) corre-
lates with a trend for the retrolingual portion of the airway
to be below 4% of the total cross-sectional area defined by
the cervicomandibular ring. For patients with severe OSA,
the retrolingual airway is the key point at which the airway
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is narrowed and this necessitates careful measurement be-
fore contemplating surgical intervention (19).

The majority of clinicians perform CT on patients who
are awake. Reduced cross-sectional area of the airway is
found in proportion to degree of OSA severity. Dynamic
CT imaging reveals that cases of mild or moderate OSA
do not have such marked reductions in airway cross-sec-
tional area as the more severe cases. CT has a number of
benefits: the airway can be visualised in its entirety; pre-
cise measurements are facilitated with the potental for
3d assessment and calculation of cross sectional area; and
the procedure is non-invasive. Correspondingly, the draw-
backs include the high relative expense, radiation exposure
hazards, brief recording interval and the fact that it is not
possible to encompass the whole of the pharyngeal portion
of the airway in a single plane (20).

Chousangsuntorn et 4l. state that CT imaging with a
patient asleep and experiencing OSA showed obstruction
occurring at multiple levels more clearly than in awake
subjects. Values of the respiratory disturbance index that
were markedly elevated in any case had a clear association
with the airway becoming totally occluded and with con-
centric-type obstructed airways during episodes of OSA.
The way that measurements obtained from CT for the up-
per airway (such as length, cross-sectional areas and the
volume) relate to respiratory parameters awaits future clar-
ification (21).

Buchanan’s research established that the following pa-
rameters differ in OSA individuals compared to healthy in-
dividuals: airways are narrower; the airway as a whole has a
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