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Pneumoconiosis caused by “Sendo” Dust among Rush-mat Workers

Tamotsu Fujii
Department of Radiology, Osaka University Medical School
(Director: Prof. Dr. H. Tachiiri)
Department of Radiology, Kurashiki Central Hospital
(Chief: Dr. M. Shigeyasu)

In Okayarna Prefecture, fancy mat workers are exposed to dense dust of “sendo” (a sort of clay used
to dye rush) in the process of rush-mat manufacturing.

In order to confirm the possibility of the development of pneumoconiosis due to “‘sendo’”, and to
know, if it occurs, classification and graduation of the pneumoconiosis, mass survey of workers in domestic
rush-mat workshops was performed by means of direct chest roentgenography. This examination revealed
43 cases of Rx (suspicious), 16 cases of category 1P, 19 cases of 2P, and 3 cases of 3P out of 420 workers.

Following that, in the mass examination of 303 employees in rush-mat enterprises, 18 cases of Rx,
22 cases of 1P, 12 cases of 2P, and 3 cases of 3P were found. And at the section of preparing rush, in which
airborne dust of “sendo” is of the most concentrated of all the work places of this occupation, the inciderce
of pneumoconiocsis was 36.19/.

Pneumoconiotic nodules found in the roentgenograms were not uniform in size, and it was character-
istic that these shadows were mainly composed of punctiform opacities from 0.5 to 1.0 mm in diameter
and were distributed evenly throughout the lung fields.

Because of the smallness of individual dust focus, sparse opacities in the early stage of the pneurmoco-
niosis were difficult to demonstrate in routine x-ray film, and far more pneumoconiotic nodules have
usually been evidenced in the direct twofold magnification radiograms than in conventional films.

These findings were similar to those of some sorts of atypical silicosis and many other nonsilicotic
pneumoconiosis, especially pneumoconiosis caused by clay dust inhalation.

Vascular markings were not so heavily deformed. Fibrous thickening of the pleura due to pneumo-
coniosis was not remarkable. Hilar shadows showed no enlargement. Pulmonary emphysema was
not so conspicuous. As to the complications in the lung, cases with active pulmonary tuberculosis were
not seen.

Out of 47 workers with distinct pneumoconiosis, 17 with slightly impaired lung function and 6 with
moderately impaired were picked up. Accordingly, the protective method against ‘“‘sendo” pneumoco-
niosis should be taken in consideration, but, for the present, timely reshuffle of pneumoceniotic personnels
according to the results of periodical mass examination has been the only method that we could find to
protect the workers from the development of the disease.
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“Akashi Senclos” which are used in Okayama Prefecture are composed of around 20%, of quartz and

many kinds of clay minerals, and so the pneumoconiosis due to “sendo” is a sort of atypical silicosis caused

by the dust which contains free silica in low percentage, and, at the same time, may be included in clay

pneumoconiosis.
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Table 1. Mechanical composition of ‘‘sendos’ (by S. Yoneda)
Per cent of finer soil particles
i H,O Grit . :
Samples % % Csl;a;;e Fi‘;‘le sand _oéS]lt Clay
2.0—0.2um | 0-2—0-0280) "25 599y | 0-002m>
A 3.98 0.05 0.2 32.2 45.0 22.6
Shin-akashi B 3.81 Tr 0.5 28.0 47.5 24.0
C 3.41 0 0.3 16.0 5.1 28.6
A 4.19 0.05 0.3 172 | 45.6 36.9
B 3.88 Tr 0.3 15.5 47.1 37.1
Kyu-akashi C 4.11 Tr 0.3 18.4 45.9 35.4
D 2.97 0 0.1 11.5 51.5 36.9
! E 3.83 0 0.1 12.2 47.4 40.3
lable 2. Identification of minerals in ‘‘sendo’’ by x-ray diffraction
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Quartz &) ® @ ®
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Plagioclase o} o e} O
Biotite o} ? ? (o]
Kaolinite s - ? O
Montmorillonite (@] o ? @
Chlorite €] © o ?
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Table 3. In domestic rush-mat workshops
Number of ! "
subjects R P, Py Ps
Male 136 19 5 4 1
Female 156 18 5 2 2
Total 292 37 10 6 3
Table 4. Incidence of ‘‘sendo’ pneumoconiosis classified according
to the duration of dust exposure (domestic workshops)
Duration of Number of |
dust exposure subjects Rx iy P, P,
— 4 years 27 3
5 years— 64 8 1
10 years— 89 12 4 3
15 years— 30 5 2 1
20 years— 50 6 1 2 1
30 years— 32 3 2 1 1
Table 5. In rush-mat enterprises
Number of
subjects Rx Py P, P,
Male 152 13 13 8 2
Female 151 5 9 4 1
Total 303 18 22 12 3
Table 6. Incidence of ‘“‘sendo’ pneumoaconiosis classified
by the kind of working (in enterprises)
- 8 - = &
e wEA | Sofl @
. £ 3 ] S0 o |& g E‘* o~
Kinds of working ,.E S 82 wme i & e0r3
5 N 8dg |27 5
52 “ Tl 5l< |g5EE gk
Z7 | a7 ot P | Ee 2353 28
Loading rush
or rush mats 67 3 1 1 1.5 20 51.8
Sewing rushy =
articles 58 3 3 3 5.2 17 54.2
Weaving rush n
i 71 2 5 2 1 8 11.3 17 50.6
Others 1 8 8 4 12 16.9 22 50.8
Preparing rush
to weave 3]
(““Motonuki®’ 36 2 5 6 2 13 | 8.1 | 11 | 5.2
and ‘““Soguri’’¥)

* ‘“Soguri’’-to classify rush by length into 3-4 groups with a machine
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Table 7. Pulmonary complications
—_— s non-pneumo- o distinct

Complications Subjects coniotic workers pneumggomosls pneumoconiosis
i — 2 (19)
Chronic broncho-pulmonary inflammation 7 9 1
Emphysema 7 1 0
Acute pneumonia 1 0 0
Cavernous 0 0 0
Pulmonary Non-cavernous active 18 0 0
tuberculosis Inactive 2 1 0
Healed 18 5 1

5 X5z Ridinhol.

FolEhicd, WMI-MAA T X % perfusion sc-
anning Lo, ARG MRS L s
W kAot iE E i,
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Table 8. Pulmonary function tests

Rx P, ‘ P, 4P,
Average age 50 53 52
“Average value of 106 101 91

9 Vital Capacity
Average value of .

Forced Expiratory 81 83 80
Volume (1 second)

Table 9. Pulmonary function (estimated by
Maximal Breathing Capacity)

Rx P, P, P,
Normal 11 11 4 0
Slightly h
impaired d 6 3 1
Moderately
or markedly 0 1 3 2
impaired
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Fig. 2-A (case 1). 68 year-old male, rush-mat
weaving of 20 years’ duration and ‘‘moto-
nuki’’ (in preparing rush for weaving man
removes the tubular leaflets of rush from
the feet of rush stems) of 5-6 years’, com-
plaining dyspnea on exertion. Some of the
pneumoconiotic nodules are comparatively
large.

Fig. 2-B. Part of the direct twofold magnifi-
cation radiogram

i
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Fig. 3-A (case 2). 53 year-old female, rush-
mat weaving of 24 years’ duration, having
no complaints. Pneumoconiotic nodules are
fairly large and irregularly shaped.

Qe
. 2 T
Fig. 3-B. Direct twofold magnification radio-
gram
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: Fig. 5-A(case 4). 65 year-old female, rush pre-
Fig. 4-A (case 3). 30 year-old male, rush pre- paring of 21 years’ duration, without any

| .

|

paring of 13 years’ duration. Nodulations comlaints. Very small flecks and larger ones
are very small, and the lung field looks are demonstrated.

like ground glass.

.

Fig. 4-B. Direct twofold magnification radio- Fig. 5-B. Direct twofold magnification radio-
gram. Fine flecks can be seen separately. gram.
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Fig. 6-A (case 5). 56 year-old male, rush pre- Fig. 7-A (case 6). 67 year-old female, “‘moto-
paring of 13 years’ duration. Opacities nuki’ of 20 years’ duration. Some of the
shown in the roentgenogram are not so densities appear to be fairly large,.
profuse.

Fig. 6-B. Direct twolold magnification radio- Fig. 7-B. Direct twofold magnification radio-
gram. More opacities are demonstrated than gram. Larger densities are found to be for-
seen in Fig. 6-A. med by the clustering of fine nodules.
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Fig. 7-C. Direct twofold magnification radio-
gram (right apex and upper lung field).
Pneumoconiotic nodules are seen at the apex,
too.

Fig. 7-D. Lateral view. Pneumoconiotic nod-
ules are distributed equally in both of the
anterior and posterior parts of the lung.

HAREFH I RS 030k $3 %

Fig. 7-E. Scintigram. Pulmonary blood fow

seems to be normal.

Fig. 8 (case7). 78 vyear-old female, rush-mat
weaving with hand loom of 10 years’ dura-
tion and ““motonuki’ of 4 years’ A tubercu-
lous lesion in the upper part of the right
lung seems as if it were exudative. In a
period of 4 years, including 2 years of che-
motherapy, this shadow has scarcely showed
noticeable change.
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Fig. 9 (case 8). 66 year-old female, 15 vears
of rush preparing, showing a tuberculous
focus in the right upper lung field. In
spite of chemotherapy of 1.5 years’ dura-
tion, this shadow remained unchanged.

. 4 By i

Fig. 10(pathologically proven case 1). 49 year-
old male, 10 years of rush weaving and 5
years of rush preparing, underwent left S,
resection for pulmonary tuberculosis. Histo-
logic studies of the resected specimen reve-
aled a large number of small pneumoco-
niotic nodules.

Fig. 11(pathologically proven case 2). 37 year-
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old female, 7-8 years of rush-mat weaving,
died of Hodgkin's disease. Pneumoconiotic
nodules are not apparent in this roentgeno-
gram. Autopsy revealed innumerable small
dust foci.

Fig. 12. Direct twofold magnification radio-
gram of extirpated rat lungs, showing nu-
merous small dust foci.
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Fig. 13- A(pathcnlogrlcally proven case 2). Lung
specimen (10x10, H.E.). Two small pneu-
moconiotic nodules are shown. One is in
the interstitium adjacent to a blood vessel.
and the other is formed by filling up some
alveolar spaces.

Fig. 13-B. The same dust focus as shown in
the left half of Fig. 13-A, (40x10, H.E.),
showing accumulation of macrophages laden
with dust particles.

Fig. 13-C. The same dust focus as shown in
Fig. 13-B, (10010, H.E.). Numerous dust
particles of various size and shape are seen.
These are thought to be ‘“‘sendo’ particles,

l‘rg lJD A dust focus (40>\10 reticuline
stain), showing reticulous fibres as well as
some collagenous fibres.

Flg 13E Reglonal lvmph node (delO H.

E.), showing accumulation of dust laden
macrophages.

~
L .

Ry o
o PR

Fig. 13.F. The same lymph node as shown in
Fig. 13-E,(40x 10, reticuline stain), showing
dispersed fibres.
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Fig. 14-A (Section of ‘‘sendo’ injected rat Fig. 14-D. Regional lymph [node (10x10, H.
lung). Dust foci (10x10, H.E.). E.) shows gathering of dust-laden macro-
phages.

&« %’rﬂ

Fig. 14-B. Dust focus(40x 10, H.E.) shows col- Fig. 14-E. The same lymph node as shown in
lection of dust-laden macrophages, among Fig. 14-D, (10010, H.LE.).
which a few fibroblasts are found.

: r—.- { [
iy
Y v
L2 LD &
Fig. 14-F. The same lymph node as shown in

showing slight fibrosis with scanty collage- Fig. 14-D, (4010, reticuline stain). Fibro-
nous fibres. sis is scarcely seen.
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