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Pneumoconiosis in rubber workers

Ryozo Shirono and Shusaku Yoshida
Department of Radiology, School of Medicine, The University of Tokushima

Research Code No : 506
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Radiographic survey carried out on rubber workers revealed that 32% (24/76) of the workers

showed pneumoconiosis.

The cases of pneumoconiosis were found in workers who had been exposed to dust for more

than 10 years.

Among the 24 cases of pneumoconiosis, 15 workers had been exposed to talc dust for more

than 12 years.

Chest radiographs of the rubber workers who had been exposed to dust for more than 10
years demonstrated radiographic findings and incidences as follows; nodular pattern (16%), fine
reticular & granular pattern (52%), reticular pattern (36%), irregularity of lung markings (61%),
ground-glass appearance (8%), and pleural thickening (15%).

Irregular opacities such as fine reticular & granular pattern, reticular pattern and irregular-
ity of lung markings seen to be major radiographic findings of pneumoconiosis of the rubber
workers. While, nodular pattern seen in upper and middle lung zones and pleural thickening seen
in apices and upper lung zones seen to be minor changes.
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X aBETHTRTBH U AELFNEEL
ZoWT, CAMKIZESS CAMORK 454
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AL « FRFCEBDBNREDT, LA
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76), CABATRAZET5$Dix32% (24/76) T
Hotz, CAME 1R (PR) & X5 LE5ERIL
17% (13/76), CABfEE 2% (PR,) LKA LB %
EFNE11%(8/76), UAME 3ENL 140, H4R
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£ OVFEHIRL18.3+£6.24F, CAMFT RAF L
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o, B CATEERE24ED 1 K1 U AT RS
bhicws, UAMRTREZHE Ui 54 0rEELAR
1324.2+6.2ECTh o1z, FOfth, 2A2, 71—
EUE 4O CAFECHE L #:454F, TA
fEFT R3E § 2 OVFERIRNLT.249. 34, U A
FTR%H Lic\ 378 0 FEEMRIL13.3+7.54C
otz

C AN PRLL ED BT RFE1IL S, BEE W
A= AMATEED 2 L 7 MU AFERBEILS 4
T, 1BRUFHO 7 v - L AFERSEE T
Bote, = ABETHH CAEEREED UAM
&, 27 B CAFRREBRECE ZAbR5EE
TH -7,

(2) TLBLER U AEEREER L L ARER
85 (Table 1~3)
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Table 1 Incidence of pneumoconiosis and duration of dust exposure in rubber workers

Findings of

Duration of dust exposure

chest All cases
radiograph lelsg ;];:n 10—14 yrs 15—19 yrs 20—24 yrs m%rse:}r};an

category 0 100% 86% 63% 31% 45% 68%

(no pneumoconiosis)  (15/15) (18/21) (10/16) /1% (5/11) (52/76)
0% 10% 25% 31% 27 17%

category 1 019 (22 (410 @iH  GAD a3
0% 5% 13% 23% 18% 11%

category 2 (VI (1RD (e @D @AD (8
category 3 0% 0% 0% 15% 9% 4%

and B (€ 0/15) C0/21 ( 0/16) (2/13) (1/11) C 3/76)

HEFI624E11 H25H (77)
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Table 2 Findings of chest radiographs in rubber workers (pneumoconiosis ; category 1)
Case Age Categori VG Noauar Lol Retidar PPl e of costophrenc o plewral
exposure pattern markings  appearance angles calcification

T.I. 52 PR, 38 - + + n i . .
M.N. 62 PR, 3 - + + + - = =
S.H. 54 PR, 30 - + + + - = —
K.S. 43 PR, 24 o + + + - - -
0.A. 40 PR, 23 o + = + - - =
M.S. 50 PR, 20 + + + + - - +
T.S. 51 PR 20 - + + + - + -
Y.N. 49 PR, 18 + + + - - - =
H.1. 41 PR, 16 - + + + = = .
H.F. 53 PR, 16 = + + + - - -
K.F. 48 PR, 15 + E = + - - =
Y.F. 57 PR, 14 - + + + - + =
H.H. 54 PR, 10 o + + + ~ - -
PR, : category 1 1/0~1/2 p~s (ILO U/C 1971)

Table 3 Findings of chest radiographs in rubber workers (pneumoconiosis ; category 2, 3 and B)

. Years Fine reticular ey Irregulari-  Ground- .  Obliteration  Pleural thickening

Cose A alon oLt et & e gramiar i wolling | glas | opacty of cosophrenic ot plewa
S5.1. 58 PR. 30 = + + + + - — —
T.M. 47 PR, 25 + + ++ - - - + +
U.S. 42 PR: 24 -+ + + + - - - -
M.K. 55 PR, 24 + + + + + - - -
T.S. 31 PR 21 - + + +# = = - +
K.0. 40 PR, 17 + + + + + - - +
T.N. 33 PR. 17 = + — + + — - =
Y.K. 40 PR, 12 + + + - - - — +
Y.M. 48 PR, 23 H + + + - - - -
T.M. 56 PR, 38 + + + - B ~ +
H.N. 54 PR, 21 + ++ + + + B + +

PR, : category 2 2/1~2/3 t~q
PR, : category 3 3/3t 2/2q
PR, : category B

10~ 144D FF T3, PR,1310%(2/21), PR, I12 5%
(1/21)T, 4%DEFIZ L AMORT RAED bk
7z, 15~19FE 0BT, PR,1325% (4/16), PR,
1313% (2/16) T, 38%DIEFNI U AFORT RA
A bhts, 2L EoB T, PRIX29% (7/
24), PR,1321%(5/24), PR,;, PR,i213%(3/24)
T, UCAMERT REX2454156, 63%icaibh
7o,

U AMEE 1 8 L K5 & hic13ERI O EIEERE
FEBUL21.45F, FHFEEIT49.55 (40~625%)
TH ot (Table 2), UARME 2L LK 5 X
NI IBEGIOFHEREFFHII22.95F, FHF

(ILO U/C 197D

(78)

1246, 4% (33~-58%%) TH-7c (Table 3). U
ATTE U & HIMT & 7o 525 O PR ERE BT
17.74E, FHLEMIT44.58, QT~5TH) TH -1,

() LAMERS @B XMRAARHREE
(Table 4)

CABEK ST, CAMPR,, PR;, PRs, PR
BUCARIL (PRy) &¥IMF X WG
T, B X @R E LT, SR, BEmIK-E
kg, fAkE, MNEFOTRE W, 2V »35
ZRER, MBS DN ER CRBEEE I
W, FTRANCHBIEE 24 L,

C AR & KA & i 24fERIF, ReREEIL42%,

BAREBSEE #4478 H1LS
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Table 4 Incidence of findings of chest radiographs in rubber workers

Categorization of chest radiograph

Findings of chest

radiograph category category category All category 0
1 2 3and B pneumoconiosis (no pneumoconiosis)
s 15% 63% 100% 42% 0%
Nodular pattern DGR G (10/24) ( 0/52)
Fine reticular & 100% 100% 100% 100% 19%
fine granular pattern (1313  (&/8) (3/3) (24/24) (10/52)

. 85% 88% 100% 9% 2%
Reticular pattern Wy as G 21/24) 1752
Irregularity of 92% 100% 100% 96% 31%
lung markings (12/13) (8/8) (3/3) (23/24) (16/52)
Ground-glass 0% 50% 33% 21% 0%
appearance (0/13) (4/8) (1/3) ( 5/24) ( 0/52)
Obliteration of 15% 13% 33% 17% 0%
costophrenic angles (2/13 /8 (1/3) C4/24) ( 0/52)
Pleural thickening or 8% 50% 67% 29% 4%
pleural calcification (1/13) (4/8) (2/3) C7/24) ( 2/52)

AR TR 12100%, MBIk 1188%, MM
FHOTE-WZI396%, =V 75 AREFI21%,
FhEBERRIRA O AIX17%, KIREIEE1229% iz %
b,

ZD5h, LA 1R (PR,) XS Ehi-13
TEPNZ 35\~ T, BEARHEIR BRI 812100%, B
BEHOTE - Wigh292%, WREII85%IcTED 5
h7ehs, BREII15%, 2 ) ¥ 5 AR 0 %,
Eh B BERRIE A D {4k 1215%, BIfERR/E 12 8 % T
BT,

C AR 2 B (PR,) X4 X hte 8 EFNT 35\
T, BMBRER - BRI, MhEgoREg - K
RETOEFICED B, BRELTH (88%),
R 5 B (63%), 2V 75 2REHIT 46
(50%), HaMEREE X 4 41(50%), BhEHMRIER”D
HEZ 16 (13%) icunbhi,

CARSE 3% (PRy) RUUCANGE 4% (PR,)
EXGE NI 3BT\ TIE, KR, M.
BRI, MRE, MNEEORE « Bzl 36k
bt bh, 2V FIARERY, HEERES
DHKEE 1B, KIEIRE 2 s b,
CABBEE 4 B OFEFNT I\~ Tid, Wl o 44
% D R g HERE (KRl M
R b,

CARGRT Rz L (PRy) &¥IFE & hi520E Hich,
BOARAER - BRI 1219%, MR 2%, Mimw

FEFI624E11 A 250

(79)

RHOTE « Wizhi231%, KoMRinE s 4 %iciRs &
i, KRE, =) 75 2RIEE, BhEEERE
ADOHERORTRIZRD b ied - e,

T ABETEHH CAFEMEE T, LAMLR
o ERIEGITE, AR - A, Wik,
Pl &Y ORE « Wik ix X REMEE DR A%
<RDORIID, RORBI42% & BT TH -
7o, BORRAEREI3.29% DIEFIC IR B ivie A, i &
AEDTR, EREIZAZLhT G5, Bohiey
VASEEROR RiZ R b hs ot

(4) TLBBTIBR U AGEREEY & B
X #Ar R HIRSERE (Table 5)

I ABLE T CAMFEREER & Ml X &
Fr R BB DB A st Lz,

B CAMFRUEEETORIT I\ T I3, BERE13%,
BOBRAIR - BIRIA5%, BIRE29%, MmEgo
RE < Wi2451%, AV H 5 AREET%, HEE
FRIEADEE 5 %, BIlEIRE 2212% 1238 & i,

BUAFEEEERIERBOIZ I T
%, BGEMR - BRI R OMMEY O R . k2
224 (13%) DARIRED LRI, B U AL
FLEOWEECIL ORIE X BT R T, BB
16%, MAEHEIR - FERI52%, MRE£36%, R
EROTE - Wizl61%, 2V 735 2RIEK S %,
BEIEERBR TR D bht, 5b, fERER
W0~19%FD3TH I\ TR, KHhBIL 5%, %4
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Table 5 Correlation of incidence of findings of chest radiographs and
duration of dust exposure in rubber workers ’

Duration of dust exposure

Findings of chest All
radiograph less than ol more than L} cases
10 yrs 10—19 yrs 20 yrs
0% 5% 33% 13%
Nodular pattern (0/15) C2/sn (8 Ao
Fine reticular & 13% 5% 79% 45%
fine granular pattern (2/15) (13/31) (19/24) (34/76)
’ : 0% 22% 58% 29%
Reticular pattern (0/15) (830 14/20) (22/76)
Irregularity of 13% 519% 75% 51%
lung markings (2/15) (19/37) (18/24) (39/76)
Ground-glass 0% % 17% 7%
appearance (0/15) (1/30 ( 4/24) ( 5/76)
Obliteration of 0% 3% 13% 5%
costophrenic angles (0/15) (1/30) (3/24) ( 4/76)
Pleural thickening or 0% 8% 25% 12%
pleural calcification (0/15) (3/3D) ( 6/24) ( 9/76)

Table 6 Localization and incidence of findings of chest radiographs in rubber workers with
pneumoconiosis

Localization and incidence

Findings of chest =T —
radiograph Pneumoconiosis Prieumoconiosis

category 1 category 2, 3 and B All pneumoconiosis

15% ( 2/13) | 15% ( 2/13) 55% ( 6/11) | 64% (7/11) 33% ( 8/24) | 36% ( 9/24)
Nodular pattern 0% ( 0/13) | 0% ( 0/13) 27% ( 3/11) | 36% (4/11) 13% ( 3/24) | 17% ( 4/24)
09% € 0/13) | 0% € 0/13) 0% C 0/11) | 0% C(0/11) 0% ( 0/24) | 0% ( 0/24)

31% ( 4/13) | 23% ( 3/13) 82% ( 9/11) | 73% (8/11) 54% (13/24) | 46% (11/24)
Fine reticular & 9 N ; 0
ﬁ;‘;*’gfrar‘] u‘;ar pattern 92% (12/13) | 85% (11/13) 73% ( 8/11) | 73% (8/11) 83% (20/24) | 79% (19/24)
319% ( 4/13) | 31% ( 4/13) 64% ( 7/11) | 45% (5/11) 46% (11/24) | 38% ( 9/24)

0% € 0/13) | 0% ( 0/13) 45% ( 5/11) | 36% (4/1) 21% ( 5/24) | 17% ( 4/24)
Reticular pattern 38% ( 5/13) | 23% ( 3/13) 82% ( 9/11) | 55% (6/11) 58% (14/24) | 38% ( 9/24)
15% ( 2/13) | 0% ( 0/13) 27% ( 3/11) | 36% (4/11) 21% ( 5/24) | 17% ( 4/24)

71% (10/13) | 629% ( 8/13) 82% (9/1D) | 73% (8/11) 79% (19/24) | 67% (16/24)
e A 92% (12/13) | 929% (12/13) 82% ( 9/11) | 829% (9/11) 88% (21/24) | 88% (21/24)
69% ( 9/13) | 77% (10/13) 91% (10/11) | 82% (9/11) 79% (19/24) | 79% (19/24)

RU LU RU : right upper lung field LU: left upper lung field
RM LM RM : right middle lung field LM : left middle lung field
RL L RL: right lower lung field LL: left lower lung field

Wk - BRI 335%, BRE22%, MnEFo EAOWNEETFhFN 3%, BIEREE S %IcH
FE - WiZL351%, = V) # 5 AREE, WEHRE Bt HEEEMN0~IBEOULITE T, K

(80) HAERSEE #4478 #1115
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R#1133%, BAEFEW « BRIBZ1379%, MBI
58%, MM EH DRE: WiZILT5%IH b T,
AV H 5 AREFITLT%, BB HERESOE %
13%, KR I325% TH -7z,

KR, TERHVEBEROBEOZEE, BLA
FERBEERORVHILEBD bR,

(5) TLBLETIHN CAFERSEED L AR
B 5 X BT R OEBABIHIRSERE (Table 6)

= ABLE TN U AFERITEED CAMCKI
5 X AT Rwcowt, MEGlc, Sk, #inmeg
w- BRE, @RYEROHOEYOTRE - Zio
HBSEE AR L7,

Bk, EA LB EhFh38Y%, 33%ic
Z bt s, HHEFTi13%, EPME Ti17%
i <, AT B CiEd b d» 7o, PR,
TR EMEFCI %D bk, &« Thf
BB bhd, PRU T, A LIHE55%,
E LRi%764%, AAEF27%, ZAEr36%iciR
Dohich, FTHETIRED L),

L« PEHERIZ GRS bR AR, DB OTE
e dl@%r b oo\ 1~3mm O &% p s BfE
iR b iz, PRy® 2 Blic B\ Tk, B Licik
WHEIREZ & LT, W R E MU TR R
bhis,

AR - BRI, EAEMBICERER
46%, 54%w BB, HHFME TIE83%, Kt
P Cix79% L BBE R D b h, ERATHET
ZEREN38%, 46%ITsd b,

AR, ERECE21%, £17%IR5
htﬁ,¢%ﬁf@$%%,£%é:mﬁam
THEFTI13E21%, E1T%CRD Rz, BikE
EEAFHEFICSE S BDONEFRTH -7,

fi &Y ORE « Wiz, EEFTIE79%,
£67%, FHEFCTRESE H88%, THECIXE
FEBTI%FED BRI, WTFhOMEIZis\ T
bEABICALRBFIRTH - e,

= ABLETHH CAFREEEED LARORR
&, BRI - R, BRERORLEE O
B WA EREHEEYEL L, LB
Fic& < abhic, MREOHBEEEL itv
7, EREFIC A Gh, #ITIC X b RIEF I S R
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bhie, MIERRE AR, EMEcRdbh, B
Binde ) v ASERIIES bl - i,
E= Al

CREDI 1) 568%, B, = 28LETHR U AIEE
#EFEEHEO L AN (talcosis)

HREEE @ = &5B# (24, 207, B, BL—=
7axvv s, FEED) OBRAIEE (REFEE =
28SERHIGESE, PEFISILELIEE, BRSGiEHuC X Wi U
AAFES BN S,

B X S EE (Fig. 1) © (a) BRS04, EE#E
WaRT, BUEAEIR - BRIz A bR, T4
ERER B BEmm Rk 1B 6 h B,
Pl OTEE « Wi a bh b, £ L3I
(P ENP N A

CAREE 28 p2/2, s1/2

(b) BFN624F, ELEIHLI2ER. ERTcm Ok
(B A A LM bh b, E EMEI,
%D A & 7o3~5mm DR\ RCRE A G L
bbb, [EFOTRE - BiENL b5, T

R, ERGEFOBRAER S R b, A E#EOSE
BrRDdLRS,

A= hERT4%, 17R82%, BRE204A/
H, K, tb,

UARGE 4% B, r2/2, ax, t2/2, pl

BHIEE (2 v 27 L AL wRIPEEEL,
U AN (PR,) & 46 S hictd, EERIC T DY
CAMRERIT - Tty U AFTOEFT RIS
Bz,

GEM 2] 47i%, Bi&

B . = ABLETHORMIFE A Lr27B LA
EHE) I164ERIREE. LI, U AN 94E,

iiE X S 5ER (Fig. 2) | 2T i@y, fim
BREOTE WAL ONE, LTl ol
mm BEDORRENL LIS,

= piEES6%, 1FE91%, BE 0 A/
H, Ko .

CAREE 28] q1/1, t2/2, pl

QERDOBIE X BT R ¢, 2T i b’
TR « BRI &, LRE s S ohffiBFic 4 b h
BRI RS bz, u&%ﬁlﬂwlﬁth
DOFRT, B CAEELYEENCH S TAEVERY
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Fig. 1 Case 1. A 56-year-old rubber worker had
been exposed to talc dust for 28 years.
(a) The initial posteroanterior radiograph taken
in 1975 at the age of 44 (Category 2, p 2/2, s 1/2).
Since 1976 he has been working without talc dust
exposure. (b) Posteroanterior radiograph taken
in 1987, 12 years after the initial study (Category
B, r 2/2, ax, t 2/2, pl).

(82)

Fig. 2 Case 2. Posteroanterior radiograph of a
47-year-old rubber worker who had been exposed
to talc dust for 16 years (Category 2, t 2,2,

q 1/1, pD).

.

Fig. 3 Case 3. Posteroanterior radiograph of a
55-year-lod rubber worker who had been exposed
to clay dust for 24 vears (Category 2, p 2/2,

s 2/2).

H A B
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PR X h T\,

GEEBI 3] 55%%, B4

BE: T2 WETHO e —LIHLIEE (2
V=¥ U AMFR) 1 244FREEE,

B X R B E (Fig. 3) : SO - TR 14
e abh, @RE, MOEEOTRE - WaH
HZbhs, AV HTRREEHHFHE s & FHEF
Ahbhd, iFTY v SEAERED bR,

A=V b lTERS80%, 1#E8Y%, BE304/
H, K,

CAREE 28 p 2/2, s2/2

ABE 7 v—BULARCLI B LAMEE LS
n, A BCAERED CAMEERLAFTR
THoto,

zZ =

T ARETHOREREIT, £ AHHE,
Blb=2r %9 A, BLZHBNIEGRRTE S
BETHEMIEE, Fi, A—X, m—A#HL
DEROMBHIED I DI E L7, 7 v —T Ehik
MENEMLAETIENSETATWS, =48
BTHBERTHHMCAFER LB LAMDOREC
DWTC, ERARMDS L, 24212k B CARD
FEVVHEB IR T 52, CAMOREEE
B & DB|E R B BN B,

SEIDHE = ARETHOH U AFEREEZEDO L
ARTRZIC BT, CARE XSG LS5 ESI
32% (16 7F248) wah bhiz, UAMORRIL,
B CAFERBESNVERBOFRETIZA LT,
10~14FTI214%, 15~194ET1138%, 20~384F
TIREIRIFBED LRI, ZOLAMD X ATR
13, HKIREIRFEAR, R, WMNEYoRE.
Wi EOTREMEE LEE L, DB B
ZLRBDBR, PR LM BECRZS 5h
o, FIRERBIZ b, ERFEFIC@BD SR, MY
YARBRIIEEA AR VERTH -1,

CAMERT RE24%4 D, 210278 AEDE
HAREEZXISE T, 7 v -8 U AMEEREE 131
BTH T,

g7 (A XEERE< 7 % > v Al Mg, (Si,
Ow) (OH), T, My & LT, T¥RcEH, =4,
v 7 R, ERBERBHARLE, 05

IEF624:11 A 258

=5 3

(83)
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bhTw5,

AN 7 X B UARME, FEENCHEIR |
FICART, MOBMELRZERDEH, Vv
DMIIRIZ LA ER BRI, flifal D 2 o
7B LA, FDBEDOD I MET TR L,
2mm A EDO K E S IET S &AM I A
L, £, BEAEOEAMMIEL, HEEDE
CABITH D &b a2 A 7 3 EEEY
EACFRBENBUL, 247 iR oBE A
PUAa (brvesq ) BMBETLZENDD, =
DA X D BAEMIRZ 5 & bvbhT
WS90 KK, FHE, SIEEEEDZ L 2 1TiLE
ARAEDRALIEEA LR, AHES MBS
bIAITTE Lo

PUETA PREDT ARR MEBMHENEL &
ThTwb 202800, 217 8B THEOELE
RUFEBCHALID CAMTIE, ®ild - FRHE
WCHIEIEE & e e AR AEFE A A B R B & U
599 ZoZE ki, E& L TTFEORELELEEY
&M ZE (LA R b B HRE O BT R L MLl L
TkD, 207 CBETHOREEGH#C L 22
k&% 2 b, “talcoasbestosis” & v 512,

AV ZFN=7DxN 7N RT 5 ERIfEL
RFZIALND CAMTE, LM< s
hBLRONEE L, WMDY v < HiEAH LS
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F1g 4 A mmmphotogram of talc dust used in the
rubber factory. Mostly irregular shaped and part-
ly rod shaped particles are seen.
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