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ASTHMA?



Chest CT in Asthma

➢ 천식에서 chest CT의 역할: 감별 진단, 동반질환 탐색 등

2020 GINA guildeline



Chest CT in Asthma

➢ 천식에서 chest CT소견은 보통 “정상＂

2020 GINA guildeline



Abnormal chest CT in Asthma



• LA (large, central airway, >2mm): 

Tracheal, lobar, segmental, 
subsegmental bronchi

• SA (small, peripheral airway, <2mm): 

Airways distal to the 
subsegmental bronchi

Classification of abnormalities in chest CT

Usmani et al.
Annals of Medicine

2012;44:146-56



• LA (large, central airway involvement)

1) Wall thickening

➔ Causes: increased structural components

inflammatory infiltrate/edema

➔ Consequences: severity, airflow obstruction 악화

2) Luminal dilatation (Bronchiectasis)

➔ Causes: tissue destruction

lung volume 증가

➔ Consequences: severity 악화 (maybe fixed)

Classification of abnormalities in chest CT

Kim et al.
J Investig Allergol Clin Immunol

2018;28(5):312-20

Niimi et al.
Clin Rev Allergy Immunol.

2004;27(1):45-58



• SA (small airway involvement)

1) Decreased lung attenuation

➔ Causes: air trapping, aging, emphysema

➔ Consequences: airflow obstruction, severity 악화

hyperinflation

Classification of abnormalities in chest CT

Kim et al.
J Investig Allergol Clin Immunol

2018;28(5):312-20

Niimi et al.
Clin Rev Allergy Immunol.

2004;27(1):45-58



2) Mosaic attenuation

➔ Causes: Air trapping, hypoxic vasoconstriction

Infiltrative lung disease

➔ Consequences: Airflow obstruction, hyperinflation

3) Fixed lung area or attenuation at full-inspiration & expiration

➔ Causes: Air trapping

➔ Consequences: Airflow obstruction, hyperinflation

Classification of abnormalities in chest CT

Kim et al.
J Investig Allergol Clin Immunol

2018;28(5):312-20

Niimi et al.
Clin Rev Allergy Immunol.

2004;27(1):45-58



• 91명의중증천식환자의흉부 CT를후향적분석

• 74 (81.3%) 환자가흉부 CT 상에서이상소견보임

Kim et al.
J Investig Allergol Clin Immunol

2018;28(5):312-20



• LA (large airway, central airway involvement): 

Tracheal, lobar, segmental, subsegmental bronchi (large or 
medium airway remodeling type)

• SA (small airway involvement):

Airways distal to the subsegmental bronchi were involved or if 
air trapping or an emphysematous changes

• NN (Near normal type): 

No remarkable abnormalities

Subtype of abnormalities in chest CT

Kim et al.
J Investig Allergol Clin Immunol

2018;28(5):312-20



Kim et al.
J Investig Allergol Clin Immunol

2018;28(5):312-20

Subtype of abnormalities in chest CT



Kim et al.
J Investig Allergol Clin Immunol

2018;28(5):312-20

LA type: PB eosinophil ↑
SA type: Smoking history, fixed medication, OCS ↑



Kim et al.
J Investig Allergol Clin Immunol

2018;28(5):312-20

Subtype of abnormalities in chest CT



CONTENTS

Airway wall thickness

Bronchial dilatation

Abnormal attenuation

Others



Measurement of airway wall thickness (WA)

Park et al.
Tuberc Respir Dis
2005;59(6):591-9



Quantitative assessment of airway wall thickness

De Jong et al.
Eur Respir J

2005;26:140-52



Niimi et al.
Clin Rev Allergy Immunol.

2004;27(1):45-58

Control subjects

Mild asthma

Severe asthma



Airway wall thickness  thickened LR

Aysola et al.
J Magn Reson Imaging

2010;32:1379-87

• Thickened lamina 
reticularis (LR)



• 다양한 천식 환자 102명 포함

➔ 천식 환자가 CT에서 관찰되는 airway wall area 가 넓음

Airway wall thickness

Ai: airway luminal area
WA: Aaw/[Aaw+Ai] x 100
Aaw: airway wall area

Nakano et al.
Chest 

2002;122:271S-275S



• WA/BSA가 천식 환자에서 증가

➔ 중증도 올라갈수록 증가

Niimi et al.
Am J Respir Crit Care Med

2000;162:1518-23

Airway wall thickness - 중증도



Airway wall thickness - sputum neutrophil

Walker et al.
Curr Opin Pulm Med

2012;18:42-7



• Low ECP group이 WA/BSA 높음

Airway wall thickness - ECP

Niimi et al.
Clin Rev Allergy Immunol.

2004;27(1):45-58



• WA/BSA가 높을수록, 반응성 (airway reactivity) 낮음 (stiff?)

• ICS 사용력과 무관

Airway wall thickness – airway reactivity

Niimi et al.
Clin Rev Allergy Immunol.

2004;27(1):45-58

SRrs: the index of 
airway reactivity



• WA/BSA는 천식 기간 길수록 높음

• 천식 기간 길수록 WA/BSA의 치료 후 호전 미약

Airway wall thickness – 천식기간

Niimi et al.
Clin Rev Allergy Immunol.

2004;27(1):45-58



• ICS 치료 후 호전되는 airway wall thickening

Airway wall thickness – 치료후호전

Niimi et al.
Clin Rev Allergy Immunol.

2004;27(1):45-58



CONTENTS

Airway wall thickness

Bronchial dilatation

Abnormal attenuation

Others



• Bronchial dilatation and bronchiectasis

Bronchial dilatation and bronchiectasis

Niimi et al.
Clin Rev Allergy Immunol.

2004;27(1):45-58



• Among 108 severe asthma patients

Abnormality Prevalence

Abnormality 55%

Bronchiectasis 35%

Bronchial wall thickening 33%

Emphysema 7%

Atelectasis area 6%

Mosaic attenuation due to air trapping 4%

Tree in bud 2% Garcia-Clemente et al.
J  Asthma

2020;57(5):505-9



Garcia-Clemente et al.
J  Asthma

2020;57(5):505-9



• 161 severe asthma

Zamarron et al.
Respir Med

2020;169:106013



Bronchial dilatation and bronchiectasis

Zamarron et al.
Respir Med

2020;169:106013



• 40명의 severe uncontrolled asthma 

Dimakou et al.
Clin Respir J

2018;12:1212-8



Bronchial dilatation and bronchiectasis

Debray et al.
Eur Respir J

2017;49:1601565



• 27 severe asthma

• Mucus score (1개의 segment당 mucs 존재 여부의 합, 0-20)

• Sputum eosinophil 존재시 EB로 분류

Mucus plug

Svenningsen et al.
Chest

2019;155(6):1178-89



Mucus plug

Svenningsen et al.
Chest

2019;155(6):1178-89



Mucus plug

Svenningsen et al.
Chest

2019;155(6):1178-89

VDP, ventilation defect percent
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Park et al.
Tuberc Respir Dis
2005;59(6):591-9

• Mosaic lung attenuation (Inspiratory/expiratory scan)

Mosaic lung attenuation



• 다양한천식환자 102명포함

• 폐기능과 CT 소견의상관성

➔ LAA, WA 높을수록폐기능저하

Nakano et al.
Chest 

2002;122:271S-275S

LAA% = low attenuation area/total lung area X 100

Abnormal attenuation
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Others



• Asthma attack administered at the ER in severe asthma patients

Pneumomediastinum

Vianello et al.
J Asthma

2018;55(9):1028-34

11.1%



Vianello et al.
J Asthma

2018;55(9):1028-34



Pneumomediastinum

Vianello et al.
J Asthma

2018;55(9):1028-34



Eosinophilic granulomatosis with polyangiitis
(Churg-Strauss syndrome)

Lee et al.
J Rheum Dis

2019;26(3):156-64



Eosinophilic granulomatosis with polyangiitis
(Churg-Strauss syndrome)

Cottin et al.
Eur Respir J

2016;48:1429-41



Eosinophilic granulomatosis with polyangiitis
(Churg-Strauss syndrome)

Choi et al.
Chest

2000;117:117-24



Eosinophilic granulomatosis with polyangiitis
(Churg-Strauss syndrome)

Choi et al.
Chest

2000;117:117-24



• ABPA diagnostic criteria

Allergic bronchopulmonary aspergillosis (ABPA)

Lattanzi et al.
Pathogens

2020;9;716



• Among 255 asthma patients

➔ 218 (86.8%): atopic

➔ 47 (21.6%): SPT positive to Aspergillus fumigatus (AF)

➔ 9-13 (25.7-37.1%) of 35 (SPT positive to AF): ABPA

Allergic bronchopulmonary aspergillosis (ABPA)

Tam Eaton et al.
Chest

2000;118:66-72



Allergic bronchopulmonary aspergillosis (ABPA)



Chronic eosinophilic pneumonia

• Chronic eosinophilic pneumonia (CEP)

➔ 중년의 여성에 흔함

➔ 50%가 천식 동반

➔ 혈중 호산구/IgE 증가 동반 흔함

➔ BALF fluid 에서 호산구 증가

Jeong et al.
Radiographics

2007;27:617-39



Chronic eosinophilic pneumonia

Jeong et al.
Radiographics

2007;27:617-39



Chronic eosinophilic pneumonia

Jeong et al.
Radiographics

2007;27:617-39



After thermoplasty

Debray et al.
Eur Respir J

2017;49:1601565

• After thermoplasty in 13 severe asthma patients 

(in 38 treated lobes)



After thermoplasty

Debray et al.
Eur Respir J

2017;49:1601565



Debray et al.
Eur Respir J

2017;49:1601565

After thermoplasty

한달후



Debray et al.
Eur Respir J

2017;49:1601565

After thermoplasty

일주일후



Heart

Ash et al.
Chest

2020;157(2):258-67

• In COPD

➔ PA/A or eRV/eLV



• Mild/moderate asthma (Cardiac volume, 362,8 mL) (왼)

• Severe asthma (152.6 mL) (오른)

• RV(빨), LV(파)

Ash et al.
Chest

2020;157(2):258-67

Heart



Heart

Ash et al.
Chest

2020;157(2):258-67



Ash et al.
Chest

2020;157(2):258-67

Heart



Ash et al.
Chest

2020;157(2):258-67

Heart



SUMMARY

➢ Airway wall thickness
: 비교적 흔히 동반
: 천식 severity, 유병 기간, sputum neutrophil, 치료 유무와 연관

➢ Bronchial dilatation and bronchiectasis
: 중증 천식에서 흔히 동반, Fixed

➢ Abnormal attenuation
: 점차 악화되면 fixed low attenuation 관찰 가능

➢ Others
: pneumomediatinum
: Churg-strauss syndrome
: Allergic bronchopulmonary aspergillosis (ABPA)
: After thermoplasty
: Heart size



With the Love of God, Free Humankind from Disease and Suffering

Thank you


