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Since Thorel's original study in 1896,
when talc pneumoconiosis was [irst recog-
nized us z distinct pathologic entity, numer-

us clinical and experimental reports have
continued (o appear in the literature. The bulk
of these reports have related o workers in
tale mills and mines and to those engaged in
the rubber industry.® Three investigations
of the tule industry were carried out in New
York State. Dreessen’s stady of 57 men ex-
posed to tremclile revealed an inciderce of
fibrosis above average (67% ) but of a non-
{isabling character. Tn contrast to Drees-
sen’s * observations, the findings of Porro,
Patton, and Hobbs,® based en 15 cases with
5 postmortem exuminations, showed that
preumoconiosis caustng disability and death
does occur in talc workers and that patho-
logical tissue changes are principally due to
tale itself. In 1943, Siegal, Smith, and Green-
burg ¢ reporied on the dust hazard in tremo-
lite talc mining, including roemgenologic
findings in talc workers, and their findings
and conclusions were similar to those of the
Tatter.

Since the roentgenograms and histories of
the 32 cases reported on by Siegal and asso-
ciates ® were still avaiiable after 14 years, a
follow-up stucly was undertaken in order to
(1} ascertain the health status of this group,
(2} evaluate the present operations and dust
concenirations of ihe falc mines and mills,
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and (3) do a comparaiive study of the work-
ers employed beiore and aiter the newer
engineering technigues had been introduced
{1943). The present paper deals largely
with the first two objectives; the third is

[

now in progress and will be repurted at
fater date,
TINDINGS

Lrvironmental Data—A  study of the
operations and dust concentrations of the
tale mills and mines at this time shows a
marked improvement in the engincering
technigues from that found in 1941, dnd this
is reflected in an appreciable decrease in
the dust exposure. From 1943 to 1948, &
numier of corrective measures were insii-
tuted to reduce the dust concentrations and
inciuded the following: (@) wet drilling in
mnes ; (&) enclosure of elevator and chutes;
{¢) insialiation of antommtic bagging ma-
chines; (d) conveyorized car loading; (¢
discontinuance of blow rooms, and {f) pro-
vision of local exhaust ventilation. The dust
concentrations obtained at the mills hefore
and aiter improvements were instituted are
summarized in Table 1.

—t

Medical Dete—Deceased : Of the original
32 parients, 19 have since dted, and the
causes of death obrained {rom the hospital
records, physicians® files, or death certificates
are given in Tuble 2. No necropsy data are
avaitable to coniirm the clinical diagnosis.
The ages of the 19 that died ranged from
48 to 84 years, and in the 4 whose cause of
dezth was believed to be due to pulmonary
failure associated with talc pneumoconiosis,
the ages varied between 60 and 79 years.

Living: Thirteenr of the original 32 are
still zlive, and of these 7 have retired and 6
are gainfully employed. The ages of the re-
tired group vary between 63 and 83 years;
the ages of the actively employed, between

" the chintical and jabor

- nsufficiency associa
“ages varied between
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Tasit l—Comparative Dust Count* Duata ot
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- — LI A
Low  Hadiom High  Average Low Xedivm High
Aines
Driliing e IR §3 413 2,800 818 Q F4 5 2
Mueking svienoons 2 R 435 320 3 3 ] 4
4 12 B i . - .« e
£2 &0 180 3 14 260 3t

43 51 54 8 3 68 kg
Grinding 32 @ o a i3 R il
(iarners and sepurators. ... 3% 30 ¥t 3 ) a1 13
BeggHE cieiaiiaa, 25 %% 151 a G il 23

Blew room 118 1,193 1,237 Discontinged

o ahutes ... 21 34 125 Discoatinuned
Generud air ool PUPRRT &b 70 a9 5 id 40 19

+ Dust counts are ja million partieles per cubie foot.
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TAsLE 2—Causes of Decth i Lale Pneumoconiosis

watiezt  Age, ¥T. Cuge of Deatn ¥
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* {lauses of Jdeath were obtaimsi from the following sources: (13 private physielans; {27 hospital records, and

15 denzh certificutes.

45 und 64 years. A summary and analysis of
the clinical and laboratory Ondings are scen
m Table 3.

COMMENT

In view of the comparatively small num-

- ber comprising this investigation, no signifi-

cance can be attached to uge incidence of the
deceased and liviag groups. [t is noteworthy,
however, that the age range in the retired
workers was between 63 and 83 years and
that in the four deceased, whose cuuse of
death was believed to be due to puimonary
insufficiency associated with talcosis, the

- ages -varied between 60 and 79 wears. Al

though po statistically significant correlative
dati can be formulated between the duration
of tremolite tale exposure and longevity, it
13 of interest thut un above average life span

may occeur, sollowing prolonged exposure to
talc dust and associated with pulmenary dys-
function {Tables 2 and 3).

Analysis of the medical data of the living
shows many similarities to those reported in
the literature.d Clinically, the outstanding
features are dyspnea, productive cough, ab-
normal chest findings (dimminished breath
sounds, basal rales, limited chest expausion},
clubbing, and a roentgenographic picture de-
scriptive of pneumoconiosis. Clinically, the
course is relatively slow but progressive, and,
similar to silicosis, the clirical picture does
not retrogress with marked improvement of
he industrial environment or upon retire-
ment, Dyspriea is present in 100% of the
group and is sufficiently pronounced to lemit

£ References 5 0 7.
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{GCONIOS!IS

LTS S R oA :

Fig. 1—£, Patient 8. W, 1941, characteristic basal infitrations are seen. &, Patlent S. W.,

1934, note giant bulla in R U. L. and srominent hilar markings.

ihe ordinary routine physical activity of the
rker to a moderate degree.

{4 extremce interest are the findings in
the chest x-rays. The basic lesion is an in-

)

terstitial infiltration of variable intensity,

Fig. 2—4, Patient B.

1941, pericar

iocated basally and in the midlung fieids and
of bilnteral distribution, with the apices reia-
fively spared. In several, the infitration is
noduolar in character, Emphysematous hullae
of varying sizes are observed in four (Fig.

N - Patier cardial and diaphragmatic nlagues are seer. B, Patient
2. M., 1934, pericardial and diaghragmatic plagques are

aGre proqoanced.
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A M A ARCHIVES

14 and B). A most striking finding is the
nresence of opaque densities, varying from
single linear strands in the region of the
diaphragm to massive deposits, bizarre in

ing over a large part of the
and accasiona‘.iy on the peri-
. These deposits,

(I"'

shape, exten
lang feld
cardium {Fig. 24 and B
referred to as talc n]aqma. .Jy Siegal and as-
sociates,® are observed in ail but one of the
cases studied. Cardiac ezﬁargeme:‘: is pres-
ent in fonr persons, in two of whom the
configuration s of cor

sugeestive

Fig. S—A, Patient . J., 1941,

prog fnsswo ufiitration °xtez:c‘mw to upper lobes 1c seen;

picture is one of cur pulmonale.

pulmonale. ‘The pulmonary arteries and
branches are prominent in & number of the
chest x-rays. When cnn*pmronw are made
with the roentgenograms taken in 1941, it
is of interest to note that, although variable
progression occurred in the majority of the
patients (¥Fig. 34 and B), the most out-
standing revclation is that what in retrospect
had uppeared to be severe pulmonary involve-
ment in the or gmai series cannot be so con-
sidered in the light of a Id4-year interval.
Furthermore, the }u ar adenopathy which is
scen in six of the present series in retrospect
was aiso present in three ol the X-rays i

e
A%

marked basal infiitrations zre noted. B, Patient .

Of INDUSTRIAL HEALTH TALC PNEUMODCONIG

1941, As mentioned previously, two of the
present chest x- rays - showed cardisve con-
figurations suggestive of cor pulmonale, but
of even added azguncancc & markedly de-
creased cardiac silhonette is noted 1n one pa-
tient {G. 8.} and is strongly suggestive in
another. The cause for this is net clear. It
is possible that pleural pericardial adhesions,
associated with the plagque formation, and
subsequent retraction and Hmitation of th
pericardium may possibly account for this
decreased caniize sithouette.

(¢) abnormal rhythm
specific T-wave alterati
suzgestive trend betwe
normal  electrocardiogr,
five, whose elecirocardi
only one shows chublbi
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there is a diluted heart; cll:m:u

No correlation between symplomatology the
and x-ray findings is noted, and this has
beenn observed by a:;*hez‘..*? Although the
series is smull, there appears, nevertheless, a
trend Detween the (?egfee ut clubhing and
chest x-ray involvement; those with severer
ciubhing shos more extensive pulmonary in-
volvement,

Six out of 11 show abnormal electrocardio-
graphic configurations, such as {g) pattern

of right veatricular hypertrophy (2); {4} pieture to that of asbes
i >y et % . . SN ~
astern of isft ventricular hypertrophy (2} that asbesios bodies, fis

taleosis by Gardser, af

present in cases of tulco
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oted. B, Patient J. J., 18584,
» is a dilated heart; chnical

ion between sympromatology
dings is noted, and this has
1 by others.§ Although the
, there appears, nevertheless, a
i the degree of clubbing and
volvement ; those with severer
more E‘.Xteﬁalve pulmonaty ir-
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-icular hypertrophy (2); (9)
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TALC PNEUXMOCONIOSIS

(¢ abnormal rhythm (1), and {d) non-

gpecific T-wave alterations (1). There is a
:,ngrf(-‘btlvﬁ irend hetween clubbing and ab-

cgormal  electrocardiographic ndings.  In

fve, whose electrocardiograms are notrmal,

only ciie shows clubbing, and this to a mini-
i degree; in the six with abnormal electro-

cafdmgmmb, ciubbing varies from a moder-
at¢ to a marked degree,
the two with the right venuricular hyper-
crophy pattersn. it is noteworthy that in the
fatter two, the clinical picture 1s characteristic
of cor pulmonale, The incidence of the latrer

being severest in

in tremoltte pneumoconicsis s unknown;
towever, histologic evidence reported by sev-
eral investigators® confirms an ctiological
relationsiip,  Tagues and Benirschke® have
reported not anly generalized thickening of
ail the pulmonary arteries, with cardiac en-

largement associated with progressive pul-

yga

Craonarly talcosis, but also a granulomatous

involvement of myocardiam per se. In view
ol the paucity of the available pathological

dala on humas pulmonary talcosis, the mech-

anism underlying the development of cor

pulmenale is not clearly defined.

he peripheral blood findings are not re-

arkable and indicate that the peripheral
sod does not reflect the physiopathologic
hanges associated with tale preumoconiosis.

i

mixe workers presently observed are well
developed and well nourished, in contrast 1o
: chservations made by Siega! and assc-

Caintes,® and no reason cun be offered to ex-

plain this apparent difference.

The resuits of the present study confirm
that talc
ner se does produce a distinet Abrosing
premmoconiosis, and it hay been suggested
that this slowly developing [ibrogenic dis-
order muy be allied 1o asbestosis.?? Accord-
g to ’VIC Laughlin, the evidence favors that
tale prieuricconiosis is caused only by the
tibrous varieties of talc, The asbestine varicty
of the talc found in our study smay therelore
“Z&péain the close resemblance of the x-ray
picture to that of ashestosis. It is significant
that asbestos bodies, first emphasized in
taicosis by Gardner, are almest invariabiy
Present in cases of talcosis in which tale f-

bers are of an appreciable lengthi!* This has
been ohserved histologically by sceveral in-
stigators ® and by ourselves.|! In essence,
this pucumoconiosis cousisis of a dense
fibrosis which is particularly prevalent peri-
bronchially. and perwascma*—:éy and ooours in
sheets, occasionaily assuming a nodular con-

hguration; the latter finding has bren sug-
gested as representing a resction to the quartz
content of the tale. The hikur lymph nodes
are generally described as showing no en-
largement or fibrosis, atd on inicroscopic ex-
amination ti‘zey are reported to contain talc-
faden macrophages and the tale comtent to
he of considerable magnitc v

It is appreciated that some of the workers
may have been exposed i a relatively high
coneeniration of guariz at some phase of
their operation, but it appears highly unlikely
that this was uniformly present for ali 'the
workers, particularly in view of fthe con-
sistent Ginding of low free silica content in
both the milis and the mines. Furthermore,
evidence has heen presented by recent in-
vestigators |f that moderately advanced pneu-
mocomosis 1s caused by zzle in the absence
of any silica in the talc mixture or in the
atinosphere. It is not unlikely that some of
the commercial preparations of tale which
have different mineralogic and chemieal
characteristics, as painted out hy Hogue and
Mallette,*® may require a long exposure be-
lore chest x-ray evidence or symptoms ap-
pear. From abservations of Siegal and as-
sociates,® 10 vears are required between ex-
posure and onset of symproms.

What the specific iachore are in the causa-
tion of tale pneumoconiosis are not known.
There is need lor more epj.c‘ermoiogic studics
where environmentai conditions are well con-
trofled and the life course of the worker is
closely followed. This would permit a better
:*atzst cal analysis of data than is now possi-

There is also a need for further experi-
mf’nt 11 and hiochemical research in this field,
and it is more than likely that the utilization
of ail three approaches will lead to the estab-

1 Kizinfeld, M. : Unpublished data from versonal
observation,
f Referenices 9 and 10.
71
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lishment of hetier defined criteria and a
clearer understanding of the mechamsm and
patheégenesis of tale pneunoconiosis.

SUMMARY AND CONCLUSIONS
The health status of a group of 32 wmle
workers. whose roentgenograms and his-

tories were available after 14 years, wer
restudied, and the following data were ob-
tained.

1. Nineteen of this group had died; their
ages at death varicd between 48 and 84 years.
In four, whose death was believed due to pul-
monary failitre associated with tale pneu-
moconiosis, the ages varied between 60 and
79 vears, Of the living,
employed.

six are gainiuily

2, The outstanding clinical leatures in-
volve the pulmonary and cardiovascular sys-
tems. Dvsprnea and cough are frequent.
Fmphysema, basal rales, diminished chest
expansion, and chibbing are the striking phy-
sical firulings.

3. The chiaracteristic chest x-ray is that of
x diffuse infiliration of the basal and midlung
fislds, with occasionz! nodularities
HEmphysematous builae, hilar adenopathy,
and cor puimonale are not infrequent. Tale
plaques, locared in the region of the dia-
phragm, perrcardium, and exlending over z
large part of the lung field, are consistently
observed but do not reflect the degree of pul-
monary involvement, Likewise, no correla-
tion between sympromatology and x-ray find-
ings 1s observed.

seen.

4. Abnormal ele"trocardiog*'"me are seen
in six and include patterns of right ventricu-
lar hypertrophy (two) and leit venrricular
hyperirophy  {(two); abnorrazl rhythm

(one}, and nonspecific T-wave alterations
{one). The itwo persons demonstrating a

right ventricular hypertrophy pdtt"*’ﬁ had
sther features suggestive of cor pulmonale.
here iz a suggestive trend between degree
clubbing and abuormal electrocardio-

whic Andings

iy
a

¢ s
[ Ht'“j“

s

/]

The penpheral blood findings are not
rcmarkﬂb‘f- and do not reflect the changes in
the pathophysiology of this disorder.
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6. In general, the workers appear well de-
veloped and well nourished in contrast &
observations reported in 1941,

Altthough Drugresmon wag ohserved
course is relatively slow, and in
spite of the presence of moderate infiliration
and puimanary dysiunction, six of the work-
ers are still actively employed.

The marked improvement in engincering
methods is reflected in an apprecizble de-
crease in the dust exposure.

]
in alj,

the clinical

9 ReUINOCONLE

szf/z jnclic

" GEGFFREY E. FFRENCH, M
Oakeiife, Ont, Conade

"The pathologi-
cal picture, however, did not retrogress with
improvement of the industrial environment
or upon retirement.

Assistance was rendercd in the present study by
Dr. Jasse R. Pation, of Ogdensburg, N. Y., by
Mr. John Kean, Superintendent, and Miss I
Bishop, of the X-Ray Diepartment of Edward
Noble Hospitai, Gouverneur, N. Y., and by our
Tndustrial Hygiene Tagineering Umt
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