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Introduction Results Results Summary
» Over 1,000,_000 Canadians are diagnosed Wit_h Chroni_c Obstructi_ve Healthy Never-Smoker Mild COPD » Average, and max deviational tortuosity as well as straight distance
Pulmonary Disease (COPD), and by 2020 the disease will be the third ;| . + .0 Mask tortuosity measurements were developed and investigated at the

deadliest on Earthl?2

Max Deviational Tortuosity segmental and sub-segmental airway level
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* Despite high prevalence, diagnosis of COPD occurs late in the
disease course, after a large portion of the small airways are destroyed?

 Significant associations were shown for sub-segmental average and
max deviational tortuosity with DPM SAD using multivariate regression
models which included standard quantitative CT airway morphological
measurements

A=A i+ Aj+Ak

SDTLeft Main Bronchi = 1.13

* Current methods to quantify small airway disease (SAD) using the
Disease Probability Measure (DPM)* approach requires CT images
acquired at full-inspiration and full-expiration, and therefore there are
technical challenges and dose concerns

" Branchpoint (M =n + 1)

Conclusions

« Computed Tomography (CT) imaging using only a single full-
Inspiration CT image can be used segment the central airway tree and

t fitat N " : « CT airway tree tortuosity measurements are significantly and
generate quantitative morphometric measurements

Independently associated with small airway disease measurements in
COPD

Objective & Hypothesis

> DPM Mask | " *This data supports the notion that morphometric measurements
generated from the 3D airway tree segmentation can provide
iInformation related to the small airways, and therefore may replace the
Bl crohysema DPM SAD measurement

Objective

« To determine If CT airway tortuosity measures can be developed and

are independently associated with DPM SAD
- Emphysema

fSAD fSAD

Hypothesis

 We hypothesize that CT measurements reflecting airway tree
tortuosity will be significantly correlated with DPM SAD measurements

* Replacing DPM SAD would eliminate the need for both full-inspiration
and full-expiration image acquisition, and therefore reduce dose to
patients

Healthy
Healthy

44.3% SAD 72.6% SAD

Canadian Cohort Obstructive Lung Disease (CanCOLD) Future Directions
* Cohort between 45-90 years of age identified by random digit dialing
from the general population Figure 1. 3D CT Airway Tree Segmentation and DPM Map for Never-smoker and Mild COPD Subject
fSAD * The tortuosity of complete lobar and sub-lobar paths can be found,
* CT full-inspiration and full-expiration images are registered using and related to lobar and sub-lobar DPM SAD measurements
deformable image registration, and all voxels are classified as normal, Table 2. Multivariable Regression Models for fSAD including Average Sub-Segmental Deviational Tortuosity . Machine Learning alaorithms can be apolied to the extracted
emphysema or SAD. SAD Iis the percentage of voxels in the lung . S pplied

assified as small airway disease 4 All Variables features to develop a model to predict likelihood of COPD
C y ] Model S’[and.al‘dized P-value Variance Inflation Factor development based on alrway tree feature morphometry

o Estimate
Standard Quantitative CT Measurements fSAD
Pi110 was defined as the hypothetlcal wall thickness of an airwa.y with Average Sub_Segmenta| Deviation 0.10 0.02 1.13
10mm internal perimeter. TAC was defined as the number of Pi10 -0.08 0.17 2.14
Y S&9 4 Sub-Segmental Wall-Thickness -0.012 0.89 5.00 Referen CES

Tortuosity Sub-Segmental Wall Area % 0.08 0.47 7.37
o - : - - - Sub-Segmental Lumen Area -0.004 0.98 12.35 [1] Ernst PP, Bourbeau J, Rainville B, Benayoun S, Suissa S. Underestimation of

The Straight Distance Tortuosity was de_flned_ as the ratio between the COPD as a cause of death. Eur Respir J. 2000:16(Suppl 31):13s.
total pg’[h |en9th.0f_ a segment a_nd Its stralght line d|3tance_be_tween the [2] Murray CJ, Lopez AD. Alternative projections of mortality and disability by cause
endpoints. Deviational Tortuosity was defined as the deviation from a 1990-2020; Global Burden of Disease Study. Lancet 1997; 349; 1498-504.
fully straight path. Table 3. Multivariable Regression Models for fSAD in healthy, At Risk, and with COPD including Max Sub- [3] Mead J. The lung's "quiet zone.” N Engl J Med : 1318-1319, 1970.

_ _ Seamental Deviational Tortuosit [4] Kirby, M. et al. A Novel Method of Estimating Small Airway Disease Using

Table 1. Subject Demographics g y Inspiratory-to-Expiratory Computed Tomography. Respiration 94(4), 336—345 (2017).
Parameter Never-Smoker At Risk GOLD | GOLD I+ All Variables

(+SD unless (n= 29) (n= 166) (n=181) (n=175) Model Standardized P-value Variance Inflation Factor

specified) Estimate

Age, yrs 67 (10) 68 (9) 71 (10) 68 (9) t fSAD

F Sex, n (%) 66 (19) t 45 (75) 39 (70) * 46 (80) Eﬂ?)(; Sub-Segmental Deviation %%98 060f67 ;1451 AC k N OWI ed g men tS

Pack-years, yrs 0(0) t¥ 21 (21) * 17 (22) * 24 (24) °% T"AC R =0 001 163 We would like to thank all researchers, staff and subjects that are part
FEV,/EVC, % 0) 1 7o) | 64T | S8(9) 1L i ' | | of the CanCOLD study as well as our sponsors

RV/TLC. % 41 (7) 38 (8) 41(8) 48 (1) *t1 gug-gegmen:a: wa::-;hlckcr)}ess (())(())(;7 823 47122 y P :

BMI 28(8) 28(5) 27(4) 28(5) t T ettt e ' ' ' D.Genkin gratefully acknowledges support from the FEAS URO

. . e o ; L ub-Segmental Lumen Area -0.008 0.95 12.37
*Significantly different from Never-smoker; tSignificantly different from At Risk; scholars program.

1Significantly different from GOLD |



