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Table 1 Distribution of patients and classification of chest X-ray film

No. of Age Classification of chest X-ray film
patients (mean-+s.d.) Type No. of patients
32-74 yr
Rubber workers 28 (47.248.7) PRo 4
PR, 14
PR: 7
PR3 3
41-59 yr
Manganese workers 16 (49.5+4.8) PRo 1
PR; 3
PR: 12
Chromate workers 11 (39_;:?:%"1) No abnormal findings
Normal subjects 11 (33"071 3'2'3) No abnormal findings
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Fig. 1 Scheme of regions of interest on aerosol inhala-
tion image. The image of the right lung is sub-
divided into regions representing inner (A),
central (B) and peripheral (C) zones. These
regions are chosen to represent 20 %, 309 and
509 respectively of the area of the right lung.
“Penetration index”’ is defined as the ratio of the
peripheral (C) to the inner counts and “Peri-
pheral penetration index” is defined as the ratio
of the peripheral (C) to the central (B) counts
normalized by the corresponding area.
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A EEREHMfiic oW T, Fazio %9, Hannan
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TERENEE, ~ v W UORBBIEERRFH L Ffkic
“penetration index (PI)”, “peripheral penetration
index (PPI)” # 5 H L, %7z, early 3 X O* delayed
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PR::7/14 (50%), PR2:3/7 (43%), PR3:2/3
(67%) Thole. <= v H U EEIELEEE TE,
type I : 4 5] (25%), type 11 : 5 5] (31%), type III :
761 44%) Thb Y, type Il ZRFTEFNZ, HOE
XHBEEDRI DK Tix, PRo:0/1(0%), PRy :
1/3(33%),PR2:6/12(50%) Thol. 2h Z
NOEROL K ARG b s, B
XHBERNH DX & ORI b2 72 BfRILEED
bhih ok,

Plix, F2REEERLFTH, ~o T AEHIE
¥0tEE, MBHETE L £ h 0404005 043+

NS 7
NS I
1
mean 0.51 0.40 0.43
s.d. 0.08 0.05 0.05

I { :

0.4 }

PI

0.8

Normal Rubber  Manganese
subjects workers workers
(n=11)  (n=28) (n=16)
Fig. 2 Comparison of “penetration index (PI)” be-
tween normal subjects, rubber workers and
manganese workers.
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PPI
P<<0.05
P<0.05

0.8 I

| mean 0.55 0.49 0.49

s.d. 0.04 0.06 0.02

0.6 i

" } 3
0.41
0.2

0 Normal Rubber  Manganese

subjects workers workers
(n=11)  (n=28) (n=16)

Fig. 3 Comparison of “peripheral penetration index

23 % 11 5 (1986)

0.05,0.51+0.08 TH v, FEEFED bh s »
-7 (Fig. 2). zhicxtL, PPIix, = AMpsfE
EVEEE, <N URSIEENTE, MRETE
nZh 0.49-0.06, 0.49+0.02, 0.55-0.04 T Y,
SRR L T AREEENEEE, ~ v U UREIRIEE
HEEHOBICEREZE (p<0.05) 27w iz (Fig. 3).

wic, X BREENT D X 45 L PPL % ik
Lic. T ARUEEEMETEHE TiZ PRo, PRy, PRy,
PRs » PPI izzh¥h 0.48+0.02, 0.4940.04,
0.514+0.08, 0.46+0.08 TH Y, M XHEEE
DU AMHDRENHENZ Y, PPILBELAB LW
SEMEAONAED o 2. F 2, FBEEL PRy,
PR3 OfIc 3B EERIRID bhindr o728, R
L PRo, PR1 o iz 13 AEZE (p<0.01) 258
7z (Fig. 4). ~ o ¥ U HESIEL0EE T2 PR,
PR: DEFIEAD 2 v 23, 3tBBEEL PR 0ffic
i3 PPl CHEZRZED oI, HEHL PR2 ©
I THEEZ (p<0.05) 3w - (Fig. 5).

(PPI)” between normal subjects, rubber %1z, PPILic B v g ST7 b 1.
workers and manganese workers. iz, I8V T, HEBOTIIMES Y
BEREZSIWEZERTRE LBAORE
NS
PPI NS 7
P<0.01
0.8 P<0.01
L mean 0.55 0.48 0.49 0.51 0.46
s.d. 0.04 0.02 0.04 0.08 0.08
0.6 | i
L ) i
0.4
0.2
0 Normal PRO PRI PR2 PR3
subjects  (n=4) (n=14) (n=7) (n=3)

Fig. 4 The relationship between the chest X-ray film grading and PPI in rubber workers.
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PPI R & EMRFHE T oMEEL g L 72 (Fig.
6). T LRUEFEEFHE 24 T, EUMEFHE
437, FEERFHM68 oL rHEIMEL, <
0.8 v , | BB E 2T L4 % 5TS %L FLE
| mean 0.55 0.48 0.50 0.49 Lic, I ARUIEEENEE #F T, PRo, PR1 0
s.d.. 0.04 0.04 0.02 HERIEEEAFE A EL TW3 23, PRe, PR3
i ECAMORBRE ML Lo THHREBEDOEZ )
- . ¢ s Sfe. © v A VHSIEEIEHE T X, PRo, PRy,
PR: TZRZNEERMHMECE 2RI E O M
YEE@BEDE.
Figure 7 1ZMERkiERRZS (Flow-volume Bh#R)
0.2 b ® Vso/HT, Va3 /HT, Vs0/Vas & PPI ic X % #&
HERDH 8k 2 7% F. Vso/HT, Vos/ HT DR
EFHERES SO TS X Vskw, Vso/Ves ix
Rortial PRO PR PR2 %Duiégﬁ&bt'%Aﬂ%¢¥%$%?m
subjects  (n=1) (n=3) (n=12) Vso/HT, V25/HT, Vs0/Vas TZh Fh 43Y%,
Fig. 5 The relationship between the chest X-ray film 367, 39%LRWEE = L T2, PPI TR
grading and PPI in manganese workers. B%ULHMHEREIMEL. ~ v F U REEEERE

P<0.05

0.6 |

0.4T

[ qualitative
semiquantitative

Sensitivity
100‘% 50.% 0 0 50 % 100 %
43
Total 888 68
100 E PRO
15
PR1 : % 5
50 [ 43
BRR : = PR2 : =i 43
67
PR3 EZ ™ 67
Manganese workers Rubber workers

Fig. 6 Comparison of sensitivities to identify inhomogeneous distribution of aerosol
particles between qualitative and semiquantitative evaluation.
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Sensitivity
100 % 50 % 0 0 50 % 100 %

Vso/HT [ 43

a6 ] Vps/HT 136
Vso/Vas|— 1 39

75 ppI | — ] 68

Manganese workers Rubber workers

Fig. 7 Comparison of sensitivities to identify small airway disease between the lung
function test (flow-volume curve) and PPI.

e

early delayed

Fig. 8 Typical early and delayed images in chromate workers. In a case of 53-year-old
man (top), excessive central airway deposit of aerosol particles is seen on early
image, but disappears on delayed image. In a case of 42-year-old man (bottom),
excessive central airway deposit is seen on both images. In this case, squamous
cell metaplasia with atypia in bronchial epithelium was detected pathohistologic-
ally.
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F T Vos/HT LB ERT Wiz W23, Ves/
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SFGE¥— T o7-. delayed image TiZ, early
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> THRE R AFEREET 3.

—7, MRCERASHIZBHLAEZ, Z0RTD
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BRICEET I LNMohTRY, 1~3u RE
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PET L, MPRLEESIRIRE—ICR5Z LHTF
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Hannan 573 “penetration index” &\ 5 $giE%
AnTna., KFETHL 2 offExFIF L2,
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A (impaction) {2 X 2 FREHEZ~DILE H B
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PR D X 5 nBHIDOERFIzZ %, PPLIZFRA &
Ebhz.
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< U AEBRIEEREFE OMERBERERERE
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TARERENEETE L ~ L H RN EE &
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¥—M o, Fig. 7 TRLEZZ & <, Vas/HT
XY PPL 0RERHEEXERTHZ X i, =
7a S NVHRAY v F ST T 4 OB RESHER &
ha.
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Summary

Aerosol Lung Inhalation Scintigraphy in Occupational Lung Disease

Osamu Sul

Department of Radiology, School of Medicine, Tokushima University

Aerosol lung inhalation scintigraphy with 99mTc-
millimicrosphere albumin was performed in 55
cases with occupational lung disease. Twenty-eight
cases were rubber workers, sixteen were manganese
workers and eleven were chromate workers.

Aerosol inhalation images in rubber and manga-
nese workers were evaluated qualitatively and
semiquantitatively. In qualitative evaluation, in-
homogeneous distribution of aerosol particles was
observed in 12 cases out of 28 rubber workers and
in 7 cases out of 16 manganese workers. A “‘peri-
pheral penetration index (PPI)”” was defined as the
ratio of the peripheral to the central counts nor-
malized by the corresponding areas. The mean
value of PPI for normal subjects was 0.554-0.04
(s.d.). The mean values for rubber and manganese
workers were 0.494-0.06, 0.494-0.02, respectively
(p<<0.05). Those for PRo and PR; groups in rubber
workers were 0.4840.02, 0.49-+0.04, respectively
(p<<0.01), but the mean values for PRz and PR3
groups in rubber workers were not significantly

lower than those of the normal subjects. The
sensitivities for small airway disease detection were
439 for Vso/HT, 36% for V2s/HT and 399 for
Vs0/Vas in a maximum forced expiratory flow-
volume curve, but the sensitivity was 689 for
PPI. These results indicate that the value of PPI
is usuful for early detection of small airway
disease.

In chromate workers, both early and delayed
inhalation images were useful for evaluation of
mucociliary clearance. Excessive central airway
deposition on both images was seen in 3 cases out
of 11 chromate workers, and two of them were
detected pathohistologically squamous cell meta-
plasia with atypia in bronchial epithelium. Two
years later, lung cancer was found in just one case
out of them.

Key words: Aerosol lung inhalation scinti-
graphy, Occupational lung disease, Talcosis,
Manganoconiosis, Chromate worker.
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