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H Quantitative CT Assessment in Asthma

The quantitative analysis of chest CT images can non-invasively measure anatomical shape and changes
of the lungs and regional information about physiological variables, including ventilation, perfusion, and
gas exchange. In chest CT imaging, the quantitative analysis of the bronchi includes measuring various
parameters such as airway lumen area, wall thickness (WT), wall area percent (WA%), and Pil0 (the
square root of bronchial wall area for a theoretical airway with an internal perimeter of 10mm). With
the possibility of automatic segmentation of the airway and pulmonary artery, automatic quantification
of bronchiectasis has been introduced, either by defining the relationship between the bronchi and the
accompanying pulmonary artery or by detecting the loss of bronchial tapering. Through analysis of chest
CT, changes in mucoid impaction and treatment effects can be tracked, and automatic quantification of

mucoid impaction using both direct and indirect measurements from CT images is also being attempted.
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Quantification of Airway

HAA airflow obstruction< airway remodeling®} A#E M, oj= HYF 7t o]AF o0 F el W
32 mucosal edema, thickening of basement membrane, subepithelial fibrosis, and airway smooth
muscles hypertrophy 5& 542 & g9, olg] AFo|A CT HHFEAL o]2|g airway remodling %
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Airway wall area (WA)

Airway lumen area (LA)

Wall area percent(WA%) = WA/(WA+LA) x 100

Outer perimeter (Po)

Outer diameter (Do) = Po/mr
Inner perimeter (Pi)

Inner diameter (Di) = Pi/m
Bronchial wall thickness(WT) = Do-Di

Figure 1. Quantification of airway measurement.



Volume 14, Number 01, January 2026

I|4 4 E2H Obstructive Lung Disease)
WA%= 7| =983} W7 20 W3l 58 vtgshs 83 A RE, 4] o435} 314 371 9 5 H7]5 Aokt
7Htt. Zhang 59 A7olME WA%ZE 55 - 2EEA e A4 SR|A A+t ET {25t
RN AR 7|28 24T WA%ZL S7F5he 3ol

ot AR
A=A YRGS, E3E 2-6A) 7]#A] o) 0|2
A4 g A AT} vl w ) o)A TR A
Total airway count (TAC)= CTo|A X123} 7F538F RE 7] %9] 2 oJu|5}H”, airway segmentationS 5
3 AlAFEITE. TACE= FEV1, WA%, lumen area 53 LASH A3HAS Ho|H, lumen area®t= ¥ A3t WA%
Ok= 29 ATE HRIth TAC A e Hrh 5359 HA T A=Y, A S35 2 7k AFAY S8 AR
A= 3 .
A 2 mm "] A7]% A CTA A2 (low-attenuation) FHOZ vepdeH?, o] gk Msh= CT
Zluh 9 242 53 FgsiE 4 9lon, A4 ogE Aslehe b 543 JRE A,
Air-trapping®} emphysemas &5l FZsI5l7] 98l PRM(Parametric Response Mapping)Z FAtC
(Emphysema Air-trapping Composite) mapping (Fig. 2)3 22 7|}Ho] 1191E o0 o]= &7]-57] FAH9
voxel-by-voxel AL 7|dto g g}, o] COPD, A4, ACOS A oA air-trapping®} emphysemaS 7
Ho}= ° 9] -85l
Air-trappinge 5201744 AR = AAolA] FAzol vis] folsiA Zoste >, Ay 7171, & IgE
23], o2 o8 AAl Q) AHZo|E £ H7|5 AT 3 AFAILS BT,

EALC - fAT 9 % PRM - fSAD 10 %

Figure 2. Emphysema air-trapping composite mapping.
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713A12LF0] CT 42 15<F Bhalla/modified Bhalla scoring system, Reiff/modified Reiff scoring
system, CF-CT score, Brody system, SALD scoring system, PRAGMA-CF, Bronchiectasis Radiologically
Indexed CT Score 59 tho¥at Fe) 9] visual scoring system & B7}a}gcH 2.
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Figure 3. Automatic quantification of bronchiectasis.

Mucoid impaction
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Figure 4. Mucus impaction analysis before and after biologics treatment.

Conclusion
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