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. ABSTRACT
An outline of the chest X-ray findings on pyrophyllitosis was deseribed in lerma aof
working environments and its length of term in the dust, It was elatifed that in
pyrophyllitosi= granular shadows were distributed in the apper and middle lung fields,
which used to indicate an accrotion trend at an early stage. A fast development of
fibrosie in the lung was also assumed, from which standpoint, too, the malignancy of
pyrophyllitosis is considered to be very scrious, [t requires careful amd  sulfcient
course.observations, while on the other hand an earlier isolation from such wark in
| the dust must be taken into consideration.
those of the aothors®  and Salkurai ot al®
INTRODUCTION Accordingly, we will show the results of
A number of studies have so far been made chest X-ray examingtions of pyrophyllitosis.
on silicosis cansed by inhalation of free silica
dust, which have provided us with much know-
ledge of such clinical features®. However, as SUBJECTS
||| to pyrophyllitosis cansed by inhalation of the dust In Shobara, Hiroshima Prefecture, there are
containing aluminium silicate, the details of several pyrophyllite mines and processing
elinical features have not been elarified 20 much warkshops. The “erushed pyrophyllite ores” is
yet becanse ores pre yielded in the lmited area called the “pyrophyllite clay"”, mainly consisting
and pyrophyllitosis iz complicated with silicosis of Pyrophyllite (AlLOy-4510,-H0), Kaolinite
in certain  oecupations. In Japan, Yoshimi® (Al 25304 2H,0) and Diaspore [AlyChy= Ha(),
| has reported on this subject followed by Sera being widely used for production of glass fiber,
et al® and the authors", but no other fllers for paper manufacturing, tile and agri-
| practical studies based on the results of chest  cultural chemicals Some years ago, pyeophy-
X-ray examinations are available except for llite ores were obtained out of the drifi, but
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nowadays they are aveilable by the open-air
mining, being carried to the processing works.
hops after being erushed into small pieces a few
centimeters round (Group 1) At the time of
ore crushing a fair amount of dust comprising
not only pyrophyllite but free silica comes out
and is inhaled by the laborers, which fact
draws our attention. The amount of dust, in
1931, waz 0.3-0.7mg/m' in this process and
20 cases of pyrophyllitosis were those working
it

The crushed stones carried to the work-
shops sre smoshed into fine particles in the
water tank to about 2-3 a4, and alter being
bleached with drug taken out from the water
tank (Group 2). 5 cases of patienis uwsed 1o
work in this process, which had comparatively
less oecasion of inhaling the dust,

The pyrophyllite clay brought out of the
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phyllitosizs were observed in this process. 8
cases belonging to both Group 1 and Group 3
were named as Group 4,

Table 1 indicates all 67 cpses according to
their wge, sex and working process.  Those in
their fortics and ffties were counted to be
more than o hall, goed male exceeded in Group
1 and 2 while female exceeded in Group 3.

METHODS AND RESULTS

Variotions in the passage of time were studied
by observing the chest X-ray films of thoss
67 cases according to the revised law on pneum-
oeoniosis’! nnd h:,r m:l:umulrtl:ing their films in
the post as for us possible,

Tahle 7. Closzificntion of Cheat X-ray Filme

water tank is dried and packed into bags as = Ageir) [ |

the final prodouct (Group 31, The dred pyro- Chest TR —J240—4s0—R0 Total
E : : X-ray findings |
phyllite clay is of such fine particles as to e '|
flont in the air by a touch with fingers, thos 1 0 0 9 el Mk S
while being packed into bags a great deal of Group 1 PR: | 0 % A 1 7135)
the dust is ohserved floating in the nir, The PRa 1 0 | & | 44 0 |40
amount of dust, in 1981, was 0.48-1.5 mg/m’ | PR [0 | 4| B} 0 |98
in this process. This iz to be noted as the PR, B 0 1 o | 1620}
process with the highest oppertunity of inhal. PR, 0 2 1 0 | 3(60)
ing th hyllite dust. 34 f pyro- Hroupd
ing the pyrophyllite dust. 34 cases of pyro FRs | 0 | 1 | 0| o |1¢m
PRy L] 1] i [l 0 o
Table 1. Distribution of Pyrophyllicesis by Age, FHy ° 1 1 0| 26
Sex and Working Proces ; | PRs 0 4 a2 | 0 |12038)
boam ) e, ! g 1 | 0 | s
T Pgelyl| T - Total :
s B o i el PR, [0 | 5| 8 | 2 |15un
Group 1 ;MT g f i’ '; ; ]; 'R i o | o o |otm
e S 1| 1| 0 | 2t
Cowsy ™| 0| 3] 2|0 5 PA eme | 0 | 1| a | o | a0
E [amale L L 0 i} 0 FR, 0 2 i L 2(36)
o 5 mnbe 1 & 4 1 11 PR, {1 1 T L] a4 4}
T female| 0 |13 | 8| 1 Towl | PR | 0 [ 24| 9| 1 |2t
- i e ? FRa 1 3 B | 0 |14620)
male | 0 -] a i 5
4 -
Giroup ize] 8 2 1 0 4 FRy o 11 13 2 ﬂ:.uij
Total U y a1 3 3 a7 BMote: 1, Figweres in parentheses indicate a pefcentige
L each Group,

Mote: Groop l—workers i power crushing, Group
Z—wuorkers in machinery repair and  loading’
onleading of the bags, Group 3—workers in
deving or packing, and Geoup 4=—=workers be-
longing to both Group 1 and Group 3 (See the
texl),

Gronp 1—warkers in power crusldng, Cisoip
F—wotkers in machinery repie ned hosling
funloadieg of the begs, Group d—wirkens
in drving or paching, Group  d—workess
bebonging to both  Orowp | oand Group
3 Sex the fextl
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Chest X-ray Findings on Pyrophyllitesis fa e

Table 3 Distribulion of Gronolar Shadows by Groop and Lung Field

Granular shadow Group 1 Giroup 2 Li-t:-nurr 3 Crougp A

| (= oe o) of 0 2 ) e o)

I o PR, TLIE) 2000 BL24) 1012
fu PR, 2{10) 1m0} B{24] 20280

B FR, 2010} 1{80) (24 3038)

PRy G450 af ol B{24} 225

| (-3 of 0] of, 1) T B )
' Middle FRy 20007 2(40} 10(20) 1412)

Right hmge field Tu FR, 105 B I 235} aias)
B PR, E(15) Bl 70210 A

ER, aie) of o) BI16) 0y 0

=1 0 o 10200 oL ) ol )

Faamas PRy 11¢55) 3(60) FRIGEY) 1(38)

'““5 FR: Ti35) 1{20) 11{32) 2(3H)

fiel FEy 10 5) ol 1 3 o5

PR, 1( B 00 ) TR 0

Ay ol o) 1{20) | 5{15) o m

o PR, T{a5) 2{401) 1303 adam

lun PR; A400 (40 La041) 3038}

find FRa 1¢ 5 o 0 103 112

PR, A0 oy 0 | 15 3 v 1EE)

=) oL 0 ol o) 0L o) oy ol

Middle PR, B0 FA0 926} 1012

Left lung Beld L 12y Bi4D) BL60) 116320 { FCIEY
fied PRy 3(15) ol 03 5015} 4050}

FR, A1) IR 426D TR

(=] 1( 8) L) i{ a) 1412

Lower PR, 11(65) A(R0} 25(74) 3028}

""'E R, TIERD (TR} G116 A038)

ficl PR, 10 6 0e 0 w6 | 1412)

PR, of o} ng ol 0 ) of o}

2 Gpoup l—workers In power crushing, Gr
unlopding of the bogs, Group 3—workers in
to both Group 1 and Group 3 {See the texik

Table 2 shows classification of the chest X-

ray films, the newest one per every case, a-
ccording to their age and the Group they belong
to., By the revised law on pneumoconiosis,
the chest X-ray findings were divided inte four
types, namely, PR,; a few small opacities in
the both lung fields without large opacities,
PR,; many small opacities in the both lung
felds without large opacities, PRy; o great
number of small opacities in the both lung

Figures in porentlwses indicale a robo Lo the cases includesd in each g Gelel sl ench Girog.
oup Z—workers in machinery rapair and loading,
drying or packing. and Group d—waorkers belonging

fields without large opacities, PR,; large opaci-
ties in the lung fields. Many cases were found
with PR,, especially in Group 1 or Group
2. And the granular shadow appearance in
Group 1 and Group 3 resembled each other.
In Group 2, most of them were classified to
PR, or PR, The period working in the dust
wag 21 years and 4 months+7 years and 11
monthe with the cases in Group 1, 26 yeors
and 7 monthe 6 years and 4 months with
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Chest X-ruy Findings on Pymophylitosis
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g [ K. Ariw et al,

Table T. Varistions of Cles K-ray Findings alier lsolntion from “Iyraplay s

Clay"™ Duist Inbalotion Environment

I Chest X-may finclings Course time alier isalntion {years]
Group | Name | Sex | Age immedintely before
isofatpon EI f E I‘i ]P JIE ]I-1

Group 1 T.M, | M ad M Mok

K.K.| F al ls 1 o3y

1T | M | =8 0§ b boZg 34

NT.| M | 4 e 0§ Li M M 3 34
i AT.| M 48 14 }i A 4444

EM. | M | 4 7 Ei M M

5.5 | M 48 M L b OE
Giroap 11 | A .58, F AR Ly 1§y Fg

T.F. 1 i7 4 Iy kg Ay

T.1.| F | 47 3 25 i 7g 24

M.N,| F | &0 Eq 85 % M ¥ o4a

DK, | F 50 | 0 g 1§ W oL s

I F 61 | £ B oA da A dn 44
Geoup d | MK | F || £ 1§ Vi 35 24

Mode: |} The nge rolern o the time of Hhe Eniest chest X -ray examinotion.
2) Only the patiemts of PR, or bebow immediately  befere laokstion were olumsen s study  findings

after isolajon,

wince their working in the dust and chnnpge
of chest X-ray classification. With a view io
studying the development of PREUTSEONINSIE,
44 cases which proceeded to PR, or PR,
(14 cases in Group 1, ona case in Group 2,
20 cases in Group 3, snd 6 cases in Group 4)
were picked wp az subjects out of B7 cases in
all. One case in Group 1 arrived at PRy or
FR, the earliest after about 13 years from his
working in the dust, while another in Crroup
4 also indicated the similar variation, On the
other hand, the one in Group 3 arrived ar PR,
or PR, the esrlicst mbout B-0 vears after his
working in the dust, which fact suggests the
severer malignancy in Group 3 working in
the dust, Furthermore, it was assumed that
it takes a [airly long time to arrive at PR,
but once it passed through this period the
gronular shadows tended to accrete forming
faint macular shadows spreading to a certain
extent, and on the other hand, it was ales
olserved that reticular ond linear shadows Were
added forming o large shadow. Thus, such
transition from PR, to PR, was rapid, while
some moved directly from PR. 10 PR, without
passing throogh the stage of PR,

Next, an explanation i made about Talile
7, which indicates variations of chest X -ty
findings with the cases removed out of the
environment of inhaling pyrrophyllite clay dust
either by changing their work to another in
dust-free area or by retiring from the waork,
With n view to studyving wvariations of the
chest X-ray findings after lenwing the waork in
the dust, 14 cases with less serious than PR,

in
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! im the chest X-ray findings immediately Lefore L
isolation from the work were chosen as suh- !
jects. Regardless of differences in Cirnups, o I'
stable developmen ta matlignancy of the ches
X-may Andings was ohserved. ;

Lastly, the authors would like to show ke f

| characterisiic  variations an  the chest X ray F
films with =ome examples as follows ¥

| case 1t K. F. (Figs. 1-6) Engaged for 29 vesrs
if |:|r:-'i:1_|_:_ il [‘-._|¢_-|-s'_-r|g, i

| Fig. 1 was taken two vears after jsolation I

from the work, It shows the chest Horay
findings of the typical pyrophyllitosis.  That
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i5; in both lung hAelds the grandlae shadows .

indicate a trend of asccrétion. Fig 3 was =iy

taken six vears loter then the sbowe  Motice- "
il o




Chest X-ray Finedings on Py raphordl ienega

obly it shows the emphysematons chango =i
the left apex, the lurge opacitics on both sides
being shrinked. Fig. 5 and Fig. 6 show &
reduction of faint shadows and Inrge opacities
are retracted and pgplutinated, around which
emphysemnatous and  Rhrous change dare appa-
rent.  This is a specific case shawing variation
of faint shedows, which s characteristic in

i pyrophyllitosiz

| Caze 2: O.M. (Figs. 7-140 Engagerd. for 31
years m drying and packing,

{ In' Fig. 7 and Fig_ 8. the formation of cavities il

g 3 hilum of the left lung is abserved, while the rizrht

tung shows granular shackews i irend of ag-

crefion. o Fae 0, il envivies a1 Bilain (i T

left lung has dissppeared. and the shadows in

-_ ‘* i"'-' —

Fig, 13 | ;

™ 1018
N W

Fig. 18
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the right lung accreting become more faint but
cover o wide range. Figs. 10-14 show a
marked fbrous change all over the lung fields
-.I:Ed F- | L-ar_ge npn.-e:ili:s ;14 the I';E]'II: m'idl:]]z ||.1115
feld. Fig. 13 is an enlargement of Fig. 11, in
which formation of focal emphysema is ohserved
surrounding the large opacities.
Case 3: E.H. {Fig. 15] Engaged for 32 years
and & months in power crushing of ores at a
prrophyllite mine

Fig. 15 shows the clearer distribution of gran-
ular shadows compared with case 1 or cmse 2,
which faet i wunderstood to reflect o differ-
ence in quantity or quality of inhaled dust.
Cass 4: N.W, (Fig. 16) Engaged for 15 yoirs
and | month in digging at a pyrophyllite mine
and 11 years and 2 months in clay packing.

Az shown in Fig, 16, distrbution of gran-
ular shadows, pleura rolling into the large
cpacities and emphysematous change in the
lower lung ficlds are recognized. This iz also
. similar to the findings observed in silicosis

DISCUSSION

Pyrophyllitosis is 8 disease caused by inha-
lation of the dust containing aluminium silicate.
An outline of the chest X-ray findings in this
disease has been explained in the text, wherein
those engaged in power crushing of ores at
mines with clinical features of pyrophylitosis
complicated with silicosis (Group 1) were studi-
ed separately from those occupied in drying
and packing at workshops with more typieal
clinical features of pyrophyllitosis (Group 3,
because the former had opportunities  of
inhaling free silica dust other than pyrophyllite
dust, as stated in the report of Sera et al®
to,

Suhjacu were disinibuted much in their for-
ties and ffties, more male in Group 1 and
more [emale in Geoup 3. In the pyrophyllite:
related business which is one of the few labor
possibilities in this districs, all the family work
togther, therefore, on many ocensions pyrophye
llitosis used to be found collectively in & family.

Meanwhile, one of the characteristics in chest
X-ray hndings wns o trend that granular shad-
ows easily develop to accretion. Ag shown in
Tahle 3, granular shadews are more thickly
distributed in the upper and middle lung Giclds,
but, as it iz apparent [rom the course of chest

X-ray hndings in Tablz &, granular shadows
are pcereting at the same time showing mixture
of strand, linear and reticular shaodows and
elevation of hilum, The authors® Tepurted in
1969 that upon the health examination of the
lnborers working in same pyrophyllite mines,
nothing . that belonged to PRy was found out of
445 cases, o possible explanation of this fact is
that pyrophyllitosiz is a dizease with characteristic
of a strong trend of accretion, and that those
who received the health examination had their
pverage working experience of O vears, which
i ton short t8 trace the course suffciently,
Anyhow, the transition from PR, o PR, was
fost mned in many eoses maoverd dircetly o 1R,
o 1.|'IJ‘~|.1I|J,E!'I PRy  Especunlly, the trend ahove
mentioned was apparent in cases of Group 3 and
some of the chest X-ray F:nr]mugrs in coses of
Group | were similar to those of silicosia. The
differences by Group like this are estimated 1o
reflect the guality of inhaled dust. But since
the granular shadow appearance in Group |

and Caroup 3 resembled cach other, sz shown
Table 2 the amount of dust in mines and
workshops must be considered too. By our
rmeagdferment in 1981 there were some differences
in  the amount of dust beiween processes, but
net s obvipus opes,

In the awtoptic findings, tos, Kugai et al®
reported  that nodes  were  macroscopically
ohserved to accrete frequently in a stellate shape.
And Sern et al® reported that small nodes of
unclear indeterminate form as small az a half
rice grain were distributing or gathecing, thus
such wvariations are moted also to be reflected
on ab accrelion trend in the chest X-ray Andings,

Woshimi® reported, on o case indicating the
marked respiratory symptoms of PR, after B
years of working, that compared with the case
of silicosis in which it took more than 10
years o arrive al PR, pyrophyllitosiz was of
the severer malignancy. In the present authors’
study, too, in addition to the eaclier appearance
of accretion trend the more intensive maligna-
ncy of pyrophellitosis was suggested,

It iz alse eeported that in many cases thers
are non-tuberculous cavitiea™d®, and in the
present study, oo, one case had cavities. [
might be on account of a seriez of pathologica'
variations including accretion of nodes, accom
panied enlargement of pranclaton tesue o
cavitation, which should be carefully moted dw




