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INTRODUCTION

Computed tomography (CT) has been used as a non-invasive tool for assessing
morphological changes in chronic obstructive pulmonary disease (COPD). Airway wall
area measured by quantitative CT reflects airway remodeling and is associated with
clinical symptoms and pulmonary function tests in patients with COPD. The square root of
airway wall area of a hypothetical airway with internal perimeter of 10 mm (VAaw at Pi10)
has been used as a comparable index of airway dimensions in many studies thanks to its
adjustment for airway size. However, it is time-consuming to obtain VAaw at Pil0 from all
airways of the whole lungs.

We hypothesized that YAaw at Pil0 differs among the five lung lobes and YAaw at Pil0
derived from one certain lung lobe has a high level of agreement with that derived from the

whole lungs in smokers. ™

METHODS

Each of 157 male smokers (102 COPD, 55 non-COPD) underwent pulmonary function
testing and chest volumetric CT on the same day at the University Medical Center at Ho
Chi Minh City. CT data were saved in the form of DICOM files and transferregl to the
Shiga University of Medical Science for analysis using Pulmonary Workstation 2 software
(VIDA diagnostics, Coralville, IA, USA). All visible bronchial segments from the ™ fgr g
generations were segmented, labeled, and measured. VAaw at Pi10 of the whble lungs was
derived from all measurable bronchial segments of the whole lungs, while YAaw at Pil0 of

each individual lobe was derived from all measurable bronchial segments of that lobe.
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RESULTS _

Using a mixed-effects model, YAaw at Pil0 differed significantly among the five lung
lobes (R%=0.78, P < 0.0001). YAaw at Pil0 of the right upper lobe (RUL) was
significantly thinner than that of the four other lobes; VAaw at Pi10 of the left lower lobe
(LLL) was significantly thicker than that of the other lobes. The magnitude of the
difference in VAaw at Pil0 between each pair of lobes was greater in COPD than in
non-COPD subjects.

The Bland-Altman plots show that VAaw at Pi10 derived from the right or left upper lobe
(LUL) had a high level of agreement with that derived from the whole lungs, while VAaw
at Pi10 derived from the right or left lower lobe did not.

VAaw at Pil0 derived from each individual lobe was negatively associated with
FEV/FVC, FEV, % predicted, and FEF,s.7s0; % predicted.

The percentage of low attenuation volume (LAV%) derived from each individual lobe was

also negatively associated with FEV/F VC, FEV1 % predicted, and DLco% predicted.

DISCUSSION

The difference in airway wall area among the five lung lobes implies that airway
dimensions are heterogeneous in smokers, especially in those with COPD. This finding
suggests that lung lobes should be taken into account when estimating airway dimensions
froﬁq CT images for each subject, or when comparing airway dimensions between or
within subjects.

Therefore, there are two options to estimate VAaw at Pil0 for each subject: from all
measurable bronchial segments of the whole lungs or from all measurable bronchial
segments of the lobe that is representative of the whole lungs. The first option is usually
time-consuming. The second option may be the alternative to save time. In this instance,
VAaw at Pil0 of RUL or LUL can be used as a surrogate for that of the whole lungs. The
second option is supported by the finding that VAaw at Pil0 or LAV% derived from each
individual lobe correlated well with pulmonary function tests.

CONCLUSION®

CT-derived airway wall area differs among the five lung lobes, and airway wall area of the

- right or left upper lobe is representative of the whole lungs in male smokers.
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