Tuberculosis and Respiratorv Disease ZAs) 1) $F7)&%k Vol. 42, No. 6, December, 1995

[ @353 [

7138A172 4307l glotA aa e ARldEHd g o83
71 A ol iRk 71 =9 kg

= Abstract =

Airway Responses to Bronchoprovocation Using High-Resolution
Computed Tomography in Patients with Bronchial Asthma

Byoung Whui Choi, M.D., Yoon Jeong Kang, M.M., Hyung Ki Ko, M.D., In won Park, M.D.,
Yang Soo Kim, M.D., Young Goo Kim, M.D., Sung Ho Hue, M.D.,
Kun Sang Kim, M.D. and Jong Hyo Kim, M.S.**
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**Deparmment of Radiology, Imaging Processing Laboratory, Seoul National University, Seoul, Korea

Background: Bronchial hyperresponsiveness and abnormal response such as a loss of distensi-
bility are pathophysiologic characteristics if bronchial asthma. The only means of direct in vivo
measurement of airway size had been a tantalium bronchography, until high-resolution computed
tomography(HRCT) enabled to measure noninvasively two dimensional airway area more
accurately and reliably.

Method: To investigate airway area responses to bronchial provocation with methacholine and
evaluate the major sites of bronchial constriction in patients with bronchial asthma. We examined
HRCT scans in five patients with bronchial asthma who had significant bronchoconstriction(20%
or more decrease in FEV;) using CT scanner(5,000T CT, Shimadzu Co, Japan) before and in 3~5
min. after methacholine inhalation. Airways which were matched by parenchymal anatomic
landmarks in each patient before and after methacholine inhalation were measured using film
scanner(TZ-3X scanner; Truvel Co. Chatsworth CA, USA) and a semiautomated region growing
method.

Results:

1) We identified 9 to 12 airways in each patient which were matched by parenchymal anatomic
landmarks before and after methacholine inhalation.

2) Airway responses to methacholine are quite different even in a patient.

3) The constriction of small airways(average diameter <2 mm; area <3.14mm’) was 48.7%
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(8.3; SEM, n=43), being more prominant than that of large airways(average diameter >2 mm; area
>3.14 mm?), 53.8% (4.4;SEM, n=10), but not significantly different(p>>0.05). 4) There was no
significant difference in the degree of constriction between upper(44.3% +5.8; mean + SEM,

n=30) and lower lung regions(56.7% +4.5, n=23).

Conclusions: Thus airway responses to methacholine bronchoprovocation is quite variable in a

patient with bronchial asthma and has no typical pattern in patients with bronchial asthma.
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Day 1:

Day 2:

sreening bronchial provocation test W
forselection of adequate concentration of methacholine

Baseline spirometry and HRCT

Inhalation of methacholine with tidal breathing
for 2 min. by nebulizer(Pariinhalierboy)

second GRCT 3~5 min after inhalation

second spirometry immediately after second HRCT

Fig. 1. Study design.
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Fig. 2. HRCT scans before methacholine provocation. Five to seven contiguous sections were obtained around
2~4 cm above top of diaphragm and around 3~5 cm above carina, respectively for seletion of same level
of airways to be measured at a lower lung region and an upper lung region.
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pre-BPT post-BPT

A B
Fig. 3. Demonstration of comparable image selection. (A) HRCT image obtained before
methacholine inhalation demonstrates three specific airways(arrows) for comparison
with (B), pulmonary arteries(coursing with the airways), and pulmonary veins
(coursing separately) of all sizes. (B) corresponding HRCT image obtained 2~5 min
after methacholine inhalation demonstrates three specific airways(arrows) for

comparison with (B).

post-BPT

A B
Fig. 4. Airway area responses to methacholine inhalation as show with simiautomated region growing
method and scales at right side for calibration. These image were enlarged with (A) and (B) in
figure 2 for airway area measurement.
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Table 1. Charateristics of Study Subjects Upper Lower
Patient Age/Sex Atopy  PCy(mg/ml) \_ lung region lung reglon)
IY] F/54 - 8.10 Fig. 5. Small airways(average diameter <2 mm; area
IYS M/23 + 0.79 <3.4 mm’, n=43) were more constricted than
KYK M/20 + 1.47 large airv&;ay(average diameter >2 mm; area
BB ML 0% 538550445 SEM) respesivel, b they ere
19 .8%(4.4; respectively, but they were
PYs Fi20 + 0 not significantly different(p>0.05).
Table 2. Results of Methacholine Inhalation
FEV(ml/sec) No of measurable airways % changes of airway
Patient (beforefafter) area after methacholine
(% change) Upper lung Lower lung inhalation(Mean)
Y] 2190/1200(54.7) 5 6 5.7~82.9(44.3)
IYS 3600/2730(75.8) 4 5 43.1~87.7(64.0)
KYK 3440/2320(67.4) 7 5 0.7~82.5(53.0)
PCB 3600/2440(67.7) 6 5 33.5~96.3(75.0y
PYS 1860/1160(62.3) 5 2 2.6~89.147.5)
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Fig. 6. The airway response to methacholine in upper
region(44.3% +5.8; meaniSEM, n=30) a
little more constricted than that in lower lung
regions(56.7% +4.5, n=23), which was not
significant(p >>0.05).
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