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= Abstract =

Radioaerosol Inhalation Imaging in Bronchial Asthma**

Bum Soo Kim, M.D., Young Ha Park, M.D., Jeong Mi Park, M.D., Myung Hee Chung, M.D.
Seo Kyo Chung, M.D., Kyung Sub Shinn, M.D. and Yong Whee Bahk, M.D.

Department of Radiology, Catholic University Medical College, Seoul, Korea

Radioaerosol inhalation imaging (RII) has been used in radionuclide pulmonary studies for the past
20 years. The method is well accepted for assessing regional ventilation because of its usefulness, easy
fabrication and simple application system. To evaluate its clinical utility in the study of impaired
regional ventilation in bronchial asthma, we obtained and analysed RlIs in 31 patients (16 women and
15 men; age ranging 21-76 years) with typical bronchial asthma at the Department of Radiology,
Kangnam St. Mary's Hospital, Catholic University Medical college, from January, 1988 to August,
1989.

Scintiscans were obtained with radioaerosol produced by a BARC(Bhabha Atomic Reserch Center,
India) nebulizer with 15 mCi of **™Tc-phytate. The scanning was performed in anterior, posterior and
lateral projections following 5-minute inhalation of radioaerosol on sitting position. The scans were
analyed and correlated with the results of pulmonary function study and the findings of chest
radiography. Fifteen patients had concomitant lung perfusion image with *®Tc-MAA. Follow-up
scans were obtained in 5 patients after bronchodilator therapy. The patients were divided into (1)
attack type (4 patients), (2) resistant type (5 patients), (3) remittent type (10 patients) and (4) bronchitic
type (12 patients).

Chest radiography showed hyperinflation, altered pulmonary vascularity, thickening of the bron-
chial wall and accentuation of basal interstitial markings in 26 of the 31 patients. Chest radiographs
were normal in the remaining 5 patients. Regardless of type, the findings of RII were basically the
same, and characterized by the deposition of radicaerosol in the central parts or in the main
respiratory air ways along with mottled nonsegmental ventilation defects in the periphery. Peripheral
parenchymal defects were more extensive than that of expected findings from clinical symptoms,
pulmonary function test and chest radiograph. Broomstick sign was present in 17 patients. The
abnormality of RII was poorly correlated with perfusion scans. In all 5 patients treated with
bronchodilators, follow-up study demonstrated a decrease in the degree of radioaerosol deposition in
the central air way with improved ventilation defects.
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**This work was supported in part by researh coordination program of International Atomic Energy Agency
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This study indicates that RII is a useful technique for the evaluation of regional ventilation

abnormality and the effect of treatment with bronchodilators in patients with bronchial asthma.
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Fig. 1. Radioaerosol inhalation imaging of normal Fig. 2. Radioaerosol inhalation imaging (anteliuor
subject showing homogeneous parenchymal view) showing increased central airway
radioaerosol deposition in both lungs without . radioaerosol deposition and uneven peripheral

central airway radioaerosol deposition. ventilation defects in both lungs.

Table 1. Findings of Radioaerosol Inhalation Imagings in Bronchial Asthia

Gradi :

ng cD PVD BS

Type 0 | i Hi (Total) 0 I I 1" (Total) L
Attack 2 2 ( 4) 1 1 ( 4) 2
Resistant 5 {5) 2 1 { 5) 6
Remittant 3 2 5 (10) 7 3 (10) 4
Bronchitic 1 3 (12) 2 1 {12) 5
Total 4 4 13 10 31 1 12 13 5 31 17

CD : Central deposition, PVD : Parenchymal ventilation defects, BS : Broom-stick sign

3}» * Kk Kk
o 2r *
5 r=-0.517
bt p=0.003
[da)
L n=31
1
0 L L 1 * 1 1
0 20 40 60 80 100

FEV] (% of predicted value)

Fig. 3-a. Correlation between the score of central deposition and FEV1.
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Fig. 5-b&e. Radicaerosol
before(b) and after(c) the bronchodilator ther-
apy. More penetration of the radioaerosol into
the periphery is noted following the therapy.

inhalation imaging

AZ7) 200 AHEE = 8 A A2 She 24 &
< A% aElan Bake 2 viro) A7 4 gl
A AT Thas) SalabAdel) o e )2 7
7] W Rol] 2 W= okilo] 7] Fof Bk
mell4] 100 zme]
e o8 Aat=la, 2o zhe
ol 4 A7t ofa] A=A, YA A3 A
7] AelE 4k 3] el AF iRl 2t 2,
my.r} Zofo 3u], ofe]d AFUYAE S1mKr} oS
F AFERA5E 22, Taplin$19€ 1~2 um A=
o WAt Y zbs A AkelY ol n2 A B ZE]u gl
2R AFE o] BFraia) A v)sdt ofato 2 Ha)

b
N

Zho] 5

Fig. 5-d&e. Perfusion scans before(d) and after(e) the
bronchodliator therapy. Perfusions defects
before the therapy correspond to ventilation
defects(b&c), and decrease in size as bron-
chodilator therapy.
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