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Paired Samples Test

Table 1. Population characteristics data analysis in SPSS.

Paired Differences
95% Confidence Interval of the
Difference
Mean Std. Deviation Std. Error Mean Lower Upper t df

-.22182 .26555 08007 -.40022

Significance

measurements were taken at 40, 20 and 20 slices above the
reference point where the hard palate was measured, respectively.
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Figure 1. Cadaver demonstration and animation of nasotracheal intubation.

OBJECTIVE

With this project, we aimed to develop a reproducible and
reliable protocol for measuring airway features along the
iInferior nasal passage and validated its utility with a
retrospective cohort application.

MATERIAL AND METHODS

ORIENTATION - Conventionally-treated orthodontic patients
were selected such that their age was greater than 18 years
and orthodontic treatment time ranged from 12 to 36 months.
In addition, there was a selective exclusion of syndromic
patients, cleft lip and cleft palate patients, and any patients
who received any variation of maxillary expansion,
orthognathic surgery or nasal surgery or trauma during
treatment time. Pre- and post-operative CBCT images, T1
and T2 respectively, were opened in Dolphin Imaging and
individually oriented using the anterior nasal spine (ANS),
posterior nasal spine (PNS) and orbital rim as landmarks for
vertical and horizontal alignment in all three planes. Coronally,
the images were aligned such that the horizontal line between
the inferior-most portion of each orbital rim was parallel to the
horizon (Figure 2). Transversely, the line that runs from the
anterior-most point of ANS to the posterior-most point of PNS
was vertically aligned such that it was perpendicular to the

For each patient, a total of 14 different measurements were taken. At
each time point and for the right and left nasal cavities, the soft
tissue width (STW) of the inferior turbinate and the median airway
space (MAS) present between the turbinate and the septum were
measured (Figure 4). For each measurement, T2-T1 were compared
and analyzed in SPSS with paired student t-test.

Figure 4. Coronal slices showing nasal cavity anatomy at A-, M- and P-points.

RESULTS

The sample had an average age of 27.2 years with a standard
deviation of 8.89 and an average total treatment time of 20.7
months with a standard deviation of 5.08 (Table 1).

The STW and MAS measurements at A-, M- and P- points
showed no significant differences between T2-T1 in any of the
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Table 2. Paired t-tests for STW and MAS differences between
T2-T1 at each point A, M and P along the ANS-PNS line.

CONCLUSION

We developed a novel protocol for measurement that
allows for consistent data acquisition across patient
images. We found no statistically significant differences
iIn airway measurements between the two time points.
This study represents an important and useful bridge for

applications such as determining optimal

airway

preparation for nasal intubation for general anesthesia
as well as providing a new way to examine and analyze
the impact of various methods of orthodontic treatment
on the soft and hard tissue architecture of the nasal
cavity.
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