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Fig. 1 Measurement method
Images that had been blown up on a monitor were printed out
on paper, and the extent (Extent) and thickness (Thickness) of
the plaques, and the extent of intraplaque calcification (Calcifica-
tion) were measured. Five replicate measurements of each pa-
rameter were taken, and the average values thereof were con-
sidered the measured values.
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Table Number of Subjects Based on Pleural Plaque Findings on CXR and
CT Images Taken at Intervals of Almost 10 Years (Study A: N=171)

Image 1 Image 2

96 103

Evident pleural plaque on CXR images? ves
no 75 68
Pleural plaque that extended to one fourth or yes 99 99
more of the inner chest wall on CT images® no 72 72
116 119
“Extensive pleural plaques™ 3:;5 55 52

CXR, chest X-ray; CT, computed tomography.

aThe presence (yes) or absence (no) of evident pleural plaque on CXR images was de-
termined based on the diagnostic criteria reported earlier .

bThe presence (yes) or absence (no) of pleural plaque that extended to one fourth or
more of the inner chest wall on CT images was determined based on the classifica-
tion method reported earlier 9.

“Extensive pleural plaques” were defined as plaques that were evident on chest X-
ray images or that extended to one fourth or more of the inner chest wall on CT im-
ages.

Both CXR and CT scan imaging tests were performed at intervals of almost 10 years
(with the images taken at the beginning and end of this period being designated as
“Image 1" and “Image 2,” respectively). The number of subjects with evident pleural
plaque on CXR images increased by 7 over the past 10 years. Of these 7 subjects, 4
subjects showed pleural plaque that extended to one fourth or more of the inner
chest wall on CT images, and 3 subjects showed less than 1/4. These CT findings did
not change between Images 1 and 2. As a result, the latter 3 subjects did not show

“extensive pleural plaques” in Image 1, whereas they did in Image 2.

EROEAZ RN T E2D DL LTEXLZRVWEE
ZAMETEINS DR T A ABRE @SR L L.

WG E L7268 1 Biff & 42 W{RICB T 50
filiz Fig. 2 1Zm L7z /2, WEge L-miig (561
Wi &5 2 W) O—fl% Fig. 3 1THRR L7

W7 Z — 7 DIRAY) OWEMIE, 541 mGREH 2 M
BTENZENFY 709mm (SD : 420mm, #HipH : 8.0~
203.3mm), 71.3mm (SD : 42.0mm, #iPH : 8.2~203.7mm)
Thoz. (Fig 2a)EXiE, ZRLZFNFH 50mm (SD :
22mm, #EPH : 21~121mm), 59mm (SD : 2.6mm, #{
B : 21~155mm) TH-7z. (Fig 2b) LAY, EX &
DICH 1 MG & 5 2 W%k L O TREFENA B Z RO
72 (paired t-test ; p<0.05).

i~ 5 — 27 OIRA 0 KOTE S O 10 4E24 72 ) 5K F
DRI SE%E Fig. 4 (R L7z WET T — 27 OIEH
DL, Ak L2372 Bl 58 1 (80.6%) Tdh - 7. ZAL
L7z 14 BNEATHR L TW22S, BREIZ 5% KD b
DOWFHE (P 2 33%) THorz. &flo 10 4E472 1 35
BHHERHFIZ 06% (SD:15%) Tho7.

M 75 — 7 DEEIZOoOWTAR L E, Zib LA 21
Bl (292%) THo7z. Z{LL7z 51 FlETTHAL,
ZN D DI04 H 720 FHH K FEIL260% (SD:
132%) TH o7z,

W~ Z — 7 WAIKAEE, 851 ROV 2 ommEife b
WZINZBD R o 72BN 22 FI(Z NS OB TIERR &
LMY — 27 AT 4 ABRTHIK{LZ B 7%

o 72), % 1 R TRRO T H 2 MR TR 7261753 16 1,
M5 HIZBO7BIN 4B TH o7z BHDES0
BIClE, ZOIEA 0 IXEE 1 MR TFH 21.6mm(SD : 256
mm, #iPH : 00~117.6mm), % 2 #i {& T ¥ ¥ 44.0mm
(SD : 35.3mm, #ipH : 1.8~149.1mm) T, EFIHH KL
Tw7z. (Fig 2¢) AAKALER (%Cal) 1&, 4 1 W& TIEF
¥ 253% (SD : 264%, #iPH : 0~89.1%), 5 2 WifE Tl
¥ 547% (SD = 29.3%, #iPH © 1.9~100%) Tdh - 7-.
10 42472 0 B4m (10-year Difference in %Cal.) & LT
i, I 27.3% (SD : 19.6%, #iPH : 1.8~79.1%) XN
% L7z, (Fig.b)

4) £

W75 — 7 OREBFRZEALIZDOWT, ThFEFTICMUT
DOFEDA SN L. Epler 513, 8 0aME  BHEE
DNYER X MW % R b7z o T L. 08
B M7 7 — 73 aiE < &G 10 FLL R a2 R L
BN B, E ORIV IR T 5 2 &
R L72%. Hillerdal 1, M8 X MUE{R TR T 7 — 7 %
RO 1L % BB L7245 R, BT 9 — 27 2%
FTREEIBRICHMAT A EZRLEY. LAL, 2hE
TICHG E ORI ZE L 2 BRI L 72513 A0
N, KiFgeix, ERIMICB iR 7 5 — 2 0%k
% BRI LD ToOHETH 5.

T3, AR K B0 A D57 FERE K ORI B D 72
EIHED—D IR ENT VS L#PANE S 5 — 277 i



225.0

200.0

175.0

-
a
o
o

125.0

100.0

Extent of pleural plaque (mm)
&
o

50.0

25.0

0.0

Fig. 2 Changes in the extent and thickness of pleural plaque and the extent of intraplaque calcification over almost 10-year period
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(Study B: N=72)

We selected 72 subjects meeting the following criteria on CT images: Subjects for whom the same pleural plaques were seen on both of
Images 1 and 2 (for subjects with multiple plaques, the plaques with the greatest extent were evaluated) and for whom both pleural
plaque slice images were taken at the same level. For each subject, the slice images showing the maximum extent of the pleural
plaques were used to measure the extent (a) of the pleural plaques, their thickness (b), and the extent of intraplaque calcification (c).
The measured values of Image 1 and Image 2 of each subject are connected by a straight line. The shooting interval between Images 1
and Images 2 was 10.8 years on average. Regarding the extent of intraplaque calcification, the measurement results obtained from the
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50 subjects for whom calcification was observed in Image 2 are shown.
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Fig. 3 An example of Image 1 and Image 2 of a pleural plaque evaluated
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The shooting interval between Image 1 (left) and Image 2 (right) of this subject was 10.0 years. The percent in-

crease per 10 years (10-year Growth Rate) showed a 31.0% in the thickness with no change in the extent. The

percentage of the extent of intraplaque calcification to the plaque extent was 35.9% on Image 1 and 62.6% on

Image 2.
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Fig. 4 Number of subjects based on 10-year Growth Rate in pleural plaque extent and thickness on CT
images (Study B: N=72)
Of the same subjects as Fig. 2, the percent increase per 10 years (10-year Growth Rate) in the extent
and the thickness was calculated. The number of subjects based on the growth rate value is shown.
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10-year Difference in %Cal. (%)

Fig. 5 Number of subjects based on 10-year Difference in %Cal. on CT Images (Study B: N=72)
The percentage of the extent of intraplaque calcification to the plaque extent (%Cal.) was calculated for each subject
who had intraplaque calcification in Image 2. The difference in %Cal. per 10 years (10-year Difference in %Cal.) was
calculated by the following formula.
10-year Difference in %Cal. (%)= (%Cal.2 — %Cal.1) X 10/t (year)
Here, %Cal.1 and %Cal. indicates the %Cal. in Image 1 and Image 2, respectively, and t indicates the shooting inter-
val (year) between Image 1 and Image 2. The number of subjects based on the 10-year Difference value is shown. In
22 subjects, no intraplaque calcification was observed in either Image 1 or Image 2.
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Investigation of Long-Term Changes in Pleural Plaques

Toshikazu Yusa”, Shin'ichi Toyama” and Tsukasa Yamamoto®
"Department of Health Examination, Chiba Rosai Hospital, Japan Organization of Occupational Health and Safety
“Department of Respiratory Medicine, Chiba Rosai Hospital, Japan Organization of Occupational Health and Safety

[Objective] This study aimed to elucidate the changes that occur in pleural plagques over an extended pe-
riod (10 years).

[Subjects and Methods] This study was conducted in 171 subjects (165 men, 6 women) who met the follow-
ing criteria: 1) the subjects must have undergone examinations at our institution that were performed in people
who had previously been workers with a history of exposure to asbestos; and 2) the subjects must have under-
gone both chest X-ray and CT scan imaging tests at intervals of almost 10 years (with the images taken at the
beginning and end of this period being designated as “Image 1” and “Image 2, ” respectively).

Study A: We compared Image 1 and Image 2, looking for “extensive pleural plaques”, which we defined as
plaques that were evident on chest X-ray images or that extended to one fourth or more of the inner chest wall
on CT images. The findings of “extensive pleural plaques” have been adopted as one of the certification criteria
of lung cancer caused by asbestos for workers’ compensation and relief in Japan. Study B: We selected 72 sub-
jects from whom appropriate CT images had been obtained. For each subject, the slice images showing the
maximum extent of the pleural plaques were used to measure the extent of the pleural plaques, their thickness,
and the extent of intraplaque calcification. From the measurements in Image 1 and Image 2, the changes of
pleural plaque per 10 years were calculated.

[Results] Study A: At the time their Images 1 were taken, the subjects had an average age of 69.2 years,
and it had been 45.8 years since the time of the subjects’ first exposure to asbestos. The interval between when
Images 1 were taken and when Images 2 were taken was 10.8 years on average. In most of the subjects, there
was virtually no change between Image 1 and Image 2 in terms of whether or not “extensive pleural plaques”
were observed. There were only 3 subjects for whom “extensive pleural plaques” were not observed in Image
1 but were then observed in Image 2.

Study B: The percent increase per 10 years in the extent of the pleural plaques observed on the CT im-
ages was only 0.6% on average. As far as the thickness of the plaques was concerned, although there was no
change in some (21) of the subjects, in the remaining subjects the percent increase per 10 years was 26.0%, on
average. Looking at intraplaque calcification, the results obtained from the 50 subjects for whom calcification
was observed in Image 2 were as follows: the percentage of the extent of intraplaque calcification to the plaque
extent (%Cal. ) averaged 25.3% in Image 1 and 54.7% in Image 2. The difference in %Cal. per 10 years increased
by an average of 27.3%.

[Conclusion] 1) Most of the subjects in this study did not exhibit any change in terms of whether or not
they had “extensive pleural plaques”. 2) The extent of the pleural plaques on the CT images remained virtually
unchanged, but the thickness of the pleural plaques and the extent of intraplaque calcification clearly increased
in the majority of subjects.

(JJOMT, 71: 81—88, 2023)
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