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Summary . The deposition patterns of aerosol inhalation scintigraphies and lung
function tests were studied in 102 cases; 64 cases of obstructive pulmonary diseases (19
pulmonary emphysema, 27 diffuse panbronchiolitis, 18 chronic bronchitis) and 38 restrictive
pulmonary diseases (15 idiopathic interstitial pneumonia, 16 pulmonary asbestosis, 7 inter-
stitial pneumonia due to collagen vascular disease). The deposition patterns were classified
into 5 patterns (Type A : normal homogenous distribution ; Type B : mildly unhomogenous
distribution ; Type C: severely unhomogenous distribution mingled with hot spots ; Type D:
non-hilar hot spots ; and Type E : hilar hot spots).

The results were as follows ;

1) The deposition patterns of restrictive pulmonary diseases were markedly abnormal as
well as obstructive pulmonary diseases. '

2) The deposition patterns showed mainly Types C, D and E in obstructve pulmonary
diseases, Type B in restrictive pulmonary diseases. The deposition patterns showed mainly
Type E in pulmonary emphysema, Types C and D in diffuse panbronchiolitis, Types A, B
and C in chronic bronchitis, Type B in idiopathic interstitial pneumonia interstitial pneumo-
nia due to collagen vascular disease, Types B and C in pulmonary asbestosis.

3) The deposition patterns correlated well with %FEV,, which was a good indicator of
the severity of obstructive pulmonary diseases and restrictive pulmonary diseases. Further-
more, the mean %FEV,, in obstructve pulmonary diseases was nearly equal to the mean %
FEV,, in restrictve pulmonary diseases in each type of the deposition patterns.

I concluded that aerosol scintigraphy was very useful to represent not only regional
lung function but also total lung function.
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Table 1. Classification of the present subjects

Obstructive pulmonary disease 64 cases

Plumonary emphysema 19 cases
Diffuse panbronchiolitis 27 cases
Chronic bronchitis 18 cases

Restrictive pulmonary disease 38 cases

Idiopathic interstitial pneumonia 15 hases
Pulmonary asbestosis 16 cases
Collagen vascular disease 7 cases

(RA®3 cases, SLEY2 cases, PSS91 case,
MCTD?1 case)

Total 102 cases

2 : Rheumatoid Arthritis

5 . Systemic Lupus Erythematosus

9 ! Progressive Systemic Sclerosis

9 . Mixed Connective Tissue Disease
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Fig. 1. Method (Aerosol inhalation scintigraphy).

type A

Normal homogeneous Mildly inhomogeneous Severely inhomogeneous ~ Non-hilar Hilar hot
distribution distribution distribution mingled hot spots spots
with hot spots

Fig. 2. Classification of deposition patterns.
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BAZEMERTZE B CLE FEV,.0%, %VC, %FEV .0, % V0, %
RV, RV/TLC C¥#E <& — v L2 R0
fo. FEV.,% TW¥B + C, C -+ DEE (p<0.01, p<
0.05, Fig. 3), %VC T C - DEIR(p<0.05, Fig. 4, %
FEV,,CitA+B, B+C, C+DIME (p<0.01, Fig.
5), %V TitB+-C, C-DEM (p<0.01, Fig.6), %
RV ©ixC - DEIRE (p<0.01, Fig.8), RV/TLC T
C - DA (p<0.01, Fig. 9) THAHELEXRDI.
%¥72, %V, PaO, PaCO, %DLcoTidBb & 5%

Table 2. Lung function tests

Obstructive pulmonary disease Restrictive pulmonary disease
Pulmonary Diffuse Chronic ¥d10pth.lc Pulmonary Collagen
e o interstitial . vascular
emphysema panbronchiolitis bronchitis . asbestosis .
pneumonia disease
n (female) 19(3) 27(8) 18(9) 15(4) 16(1) 7(4)
Age 65.4+ 7.7 53.2%16.2 58.9+13.3 64.9+ 8.7 55.3+ 9.4 55.9+ 8.33
FEV..,% 39.8+ 7.4 54.4+14.1 69.3+12.6 84.6+10.4 85.3+ 8.7 83.3+10.3
%VC 75.0£22 .4 63.0+18.3 88.3420.2 74.6+28.1 64.6+£21.3 78.2+25.9
%FEV,, 40.4+16.4 44 .8+18.4 78.8+24.5 82.0%25.3 68.7+23.8 83.7%24.9
%\.750 9.2+ 5.7 16.1£12.6 39.1+22.4 71.1£30.3 52.8+25.6 62.4+33.2
%\./'25 11.8+ 6.8 15.0+11.8 32.0£20.6 69.7+41.9 50.3+24.2 55.4+38.5
%RV 207.5%£57.7 181.4463.1 146.3%42.6 76&5_%%9.8 117&7_i1g.6 84.4+24 .4
RV/TLC 62.2+11.9 58.8+11.5 48.4+10.3 38.(9i1£(>) 4 47(5i1£1)3.2 38.4+ 7.4
n= n=
PaO, 71.6x 7.9 69.5+ 6.9 78.1+12.2 79.8+13.1 81.6+11.1 79.9+14.8
PaCoO, 41.7+ 6.8 40.4+ 6.4 39.8+ 3.5 37.7+ 4.8 41.1+ 5.9 35.1+ 3.5
9%DLco 47.9+22.8 83.8+26.9 86.0+22.6 32.6£10.3 71.4+17.5 40.0+15.0
(m=13) m=11) =6)
Table 3. Deposition patterns (Obstructive pulmonary disease)
Deposition patterns
o
‘e ®! /Io !
Name of Number ! | !
diseases of cases 'I o ." !
1 1
'y L. )
type A type D type E
Pulmonary 19 0 2 5 5 7
emphysema (100) () an 26) 26) @37
Diffuse 27 0 3 9 10 5
panbronchiolitis (100> () an (33) € a9
Chronic 18 6 5 4 2 1
bronchitis (100D (€D)) (28) 23) 10) )
Total 64 6 10 18 17 13
(1000 (©)) 16 (28) @n 0>
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Table 4. Deposition patterns (Restrictive pulmonary disease)
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Deposition patterns
2N

I, :;\E II," \‘=
Name of Number e e /’ ‘e
diseases of cases ',’ o ." :" . "
IRy,
type A t;r-[-);-D t;;)-f;—E
Idiopathic 15 2 1 2 0 0
e (100) as aw as O ©)
Pul 1 16 3 6 7 0 0
a;lbgé(t)(r)l;sy (100> a9 €D 4D (W] )
Collagen 7 9 4 1 0 0
l .
vl o 29 ) ) O} O}
38 7 21 10 0 0
Total (100) a9 (55) ©6) ©) ©)
)%
(%) * l
100+ [l : Obstructive pulmonary disease
” ) : Restrictive pulmonary disease
80+ %
% *% 1 p<<0.01
60- % * . p<0.05
40- Z
2. Z
L
n=6,7 10,21 17 13
\ /,:;\: /’/:u‘:,
. fod '
type A type type C type D typeE

Fig. 3.

The relationship between the deposition patterns and FEV,,%.
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B : Obstructive pulmonary disease

—*—
” 1

*% . p<0.01

A : Restrictive pulmonary disease

* . p<0.05

(%)
100

Fig. 4. The relationship between the deposition patterns and %VC.

Il : Obstructive pulmonary disease
B : Restrictive pulmonary disease

*% . p<0.01

(%)

100

80
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Fig. 5. The relationship between the deposition patterns and %FEV,,.



(391)

ey —AMEAYVFI T 4 BT ELE A E — OB

I : Obstructive pulmonary disease

B : Restrictive pulmonary disease
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Fig. 6. The r

Il : Obstructive pulmonary disease

%

B : Restrictive pulmonary disease

*% [ p<0.01
* . p<0.05
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relationship between the deposition patterns and %\725.

Fig. 7. The
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B : Obstructive pulmonar ydisease

@ : Restrictive pulmonary disease

*% 1 p<0.01
% 1 p<0.05

n=6 6 1019 14 13
y I
Z a1
fe g .0 Lt
type A type B type D type E

Fig. 8. The relationship between the deposition patterns and %RV.

B : Obstructive pulmonary disease

A : Restrictive pulmonary disease

sk k———]
f * m * 1
*% © p<0.01
* . p<0.05
r*7 3
6 6 10 19 18 10 14 13
' f2e /.y
()
type A type B type C type D type E

Fig. 9. The relationship between the deposition patterns and RV/TLC.
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B : Obstructive pulmonary disease

B : Restrictive pulmonary disease
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Fig. 10. The relationship between the deposition patterns a

I : Obstructive pulmonary disease

A : Restrictive pulmonary disease

.
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Fig. 11. The relationship between the depsition patterns a
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I : Obstructive pulmonary disease

. Restrictive pulmonary disease

(%)
1001 : p<0.01
80 -
60- i
40 %

_

0 7 | 7.6 13 13
e A B tpeC 4D e E

Fig. 12. The .relationship between the deposition patterns and % DLco.

Table 5. Relationship between the deposition patterns and lung function tests in obstructive and restrictive
pulmonary disease

FEV..% %VC %FEVie %Vse %Vas
A AT A X A A X X X
X O 7Z 9

%RV RV/TLC PaO, PaCO, %DLco

Obstructive
pulmonary disease

Restrictive
pulmonary disease

A A X O X X X

O : Significant differences between the deposition types; A+ B, B-C, C+D*

A . Significant differences between some of the deposition types; A« B, B+ C, C « D*

X : No significant differences between all the deposition types; A+ B, B+ C, C+D*
* . Obstructive pulmonary disease only
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