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INDUSTRIAL DISEASES OF
THZ CHEST®
LI Haumu, M.D.f
" cxicaco

DISCUSZiON of industrial chest conditions

watld Be imzamalats withou: a review of sili.
cosis, dut thas familiar occupational entity is now
50 well-inown that ic seems preferable to consider
same of the unrsizzag ailments which simulate it
rather than the varigus phases of the disease it.
self, The distinesion is imporzan: because of eco.
nomic, medicolegal and employee health implica.
tions, and ‘the {ar-reacking afects af insceurate
diagnosis op herk wanagement and labor demand
recognition and carrecsion,

Un.‘amiiia:i:y €7 the part of seme physicians
Coneerning more recant developments in the fieid of
industrial ches: dissases i regratiable, but inaist.
gnce on malting dagmasic diagnoses in spite of the
lack of accuraze information is Inexcusable, It is
most dificult to svercoma the effect on a worker
When ones he has baen aid by kis family physician
that shadows obserad in his chest X-ray are the
result of sillcosis wien acreally thees has been no
significant BYposize. Suck interpretations {requent.
Iy tesuls in unjusuied ciaims for cnmpeuadnt} a3
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wall as Lanecessary apprenension g the pars of
the amployes.

Chest conditions whose X-ray patierns simulate
silicosis may be classified as industrial or nonindus-
t=al. Among the causative agents responsible for
lung afactions in the industrial group ars dusts
from such organic materials as cotgn, SUEAr cana
and tobaceo. Cases of byssinesis have besn rapors.
ed in this country byt the diseass seems to be Jasy
prevalent than ia England, whera the Byasinosis
Act of 1940 awards compensation far total dis.
ability following periods of eXposure up to 20 years,

Ritter and Nussbaum,1 following a thorough in.
vestigation of the eotton industry in Mississippi in
1844, concluded that no svidence was found to jus.
tify the existence of byssinosis a3 a clinfeal entity
among employess in a cross section of the cotton
industry in that ssate. They did find that certain
allergic individuals showed asthmatic reactions to
high econcentrations af cotton dust but no other
manifestations aof actusl disease were evident,

Castelden and Hamilton-Pattersen,? in the Brit.
ish Medieal Journal, in 1842, described symplams
consisting of dyspnea, cyanosis, violent eough,
Scanty sputum, and mild elevation of temperature
in workers exposed for ane te two months ta fbars
of bagasse, a waste product of Sugar cane after the
extraction of sugar, The condition was alss de.
scribed by Gillison and Tayler,3 whe stated that the

1. Ritter, W, L. und Nusabaum, M, A.: Oceupational
Inezaes In Cotton Iaduzeries IT. J. Induse Hyg. &
Tox, 27:2, 47, February, 1943,

. Casteiden. Lo L M., and Hamllten, 3. L.: Patterson
Bagassosiz: An Industrial Lung Diseaze. Brit Med,
J. 2473, Octader 34, 1941,

1)

3. GitMaan, I, A, and Tarlor, F.: Bigamsesis: Further-

Natea on Four Cases. Brit. Med, J. 2:557, Novem-
ber 14, 1343,
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X-Y3y apzearanze sugzestad a bilarerz] Pacumonia
ef hz infuenaal P& Which resulied in v t7ing de-
grees of Abrasis or afse cleared yp completely, The
Teacticn in the lungs to thig dust was considered a
possisle allergie manifestation, Observation of
4,000 workers in tha tabarso industry over 2 period

Hogassoais
- Courtesy ot D, J. Raunen
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- of 10 years convinced C, F. Long+ that "Takacasis
does not develop in the lungs of thase who iznale
tcbacco dust” His study covered an investigazion
of 1,247 employees with known tohzcco dust ex-
posure as compared to 1,007 with no expasure.

-Dusts such as ‘those producsd from {imestone,
chalk, marbie, carbon, and cement may produce
accentuated liaear markings in the x-ray but they
are relatively inert. They do not cause dedinice
symptams and frequently are anly discoversd in
routine chest x-ray surveys. Barium, iron and sin
may produce radiopaque deposits in the perivascu.
dar lymphaties and interalvealar septa which close-
ly simulate silicosis in its discrete nodular form
but these rasidues do not appear to have real sig-
nificance except from the medicolegal aspect. A
rossible exeeption may be found in Stannosis or
changes in the lungs resulting from exposure to
tin and its compounds, Observations by some work-
ers in this fAeld I recent years have aroused sus.
picion that such depesits may not be entirely inne-
cent. However, thus far nothing definite in the
way of toxie or pathologic manifestations has been
established,

The nodulations in 2rc welders, described by
Sander and Enzers in 1933, demonstrated that an
X-ray pattern almost {ndistinguishable from sil-
icosis can resalt from the inhalation of iron oxide
fumes. Exposure to free silica in these cases was
lucking and postmortem findings on ome case
showed no evidence of fibresis. Histologically
there were simple deposits of pigment ahout the

4. Long, C F.: Tobaces Dust and the Human Lung
Induatrial Medicine, 139, Sestember, 1938,

5. Sander and Enazer: Chronie Lung Changes in Elac-
trie Arc Welders, J, Indust .Hyg & Tox., 38:5,
a3, 1938, N
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blood vessels which gave a typieal Prussian-blue
reactien for iron. The striking similarity between
these cases and & number in our own experience
among foundry grinders and burners led to the
lnavguration of agn experimental study sn the

effec: of air.

borne grinding dusts on laboratory

animals,

The wark was begun approximately a

year arnd 2 hal? ago under the direction of the
I
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late De. L. U, Gardner at she Saranac Lahumlory..

Saranaz Lake, New York, Analysis of rapresenta.
iva samzles of the dust in this industry indicated
¢% silica was not prasent in sufficiant
ameunis 3 praduce silicesia, enough iron oxide in
reszizalie sized form did exist to account for
the roenigensgraphic changes observed. Prelim.
izary Sndings in the lungs of animals after eight
ta i3 months' exposure to this dust show faint
difuse cuss pigmencation grassly in guinea pigs
and *e rats, but microscopically only scattered
inacuve duss cefls without evidenes of actual fi.
brosis. Chas: x-rays of rabbits exposed to in.
halazizn of the same dust for ten months were
essentizlly negative and the dust had ne apparsnt
effec: o accelerating tubereulous infestion in
those azimais in which the diseass had been in-
troduced, . :

%2 cccupational fibrosis whish results “from
the inRaiaton of ashestos fibers, particularly those
over I muicrons {n length, s belisved to be caused
Techanical plugging of the alveoli or the
B o Shrotic sieeves along the terminal
sies. The condition is observed most fre.
'z 3323 operations as mining and erushing
erude athaszzs, In 31940 Gardner? stated that at
“thas tma 27 percent of expased workers were in-
voived and in those with more than 15 years ex.
perience ine percentage rose to 80, The charace-

teristic x-ray Snding is the so-called “ground

glass” azpearance which difars considerably from
the nodulas pasttarn of silicoais.

- Witkin the lzst few years lung changes have

§. Gardmes, . U.: The Pathology and Roentgeno-
dlarifexzitlons of Freumocanfogly, JAMLA,

Tessuary, 1940,
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FIGUNE 111

. Slderosis

been observed in some workers in the beryilium
industry. X-ray findings range from diffuse hazi.
ness in both lung fields to discrets large or small
todules which may disappear after one to four
menths, While the action of beryllium s thought
to be a toxic one, affecting the skin, nasal mucous
membranes and pulmonary tissues, its exsct effect
Las nat been definitaly established, Vaa Ordstrands

%. Van Ordstrand etal: Baryllum Polaonlng, J.AMLA.
12915, December 15, 19435,
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fif assaciates have reported beryllium poison-
ing in 170 workers in an industry in which the
metal was usad in the manufacivre of pracisian
insiruments during the war, Chemical paeumonitis
Zeveloped in 38 employees in this Eroup and pro.
gressed without exacsrbation or Temission elther
ta complete recovery or to death. Postmaortem
examination on 5 cases showed ‘typical pneumonitis
without definite fibrosis, In 116 Hardy and Taher.

and &

FICTRE IV

Sarcoldonls
Conrtesy of De, P, Bamberger
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shaws reparzad 17 cases of delayed chemical
Fhexmonitis eccurring in g fuorescens famp nag.
sfacturing econcarn whers beryilium compounds
Were used. Six deaths oceurred in this group and
TeLovery was very slow in the remaining indj.
viduals, A few are stil] disabled, The distinetive
feature of the disease Was the delay in enset fol-
lowing expasure, and progression of the illness in
spite of removal from the kazard,

Myecotic diseaszay such as aspergillosis, moniliasis,
bronchial asthma due to wood dust ipores, roc-
cidisidomycosig, blastomyeosls and actinomyecosis
while atuacking the mucous, gutaneous, ssheytan.
€3UA, osseous and visesral structures, may produce
X-ray patterns in the lungs whish can be very
diffieult tg distinguish from nodular silicosia, .The
roentgenographic changes vary from accentuated
linear markings and millary sized densities which
may coalesce, to discrete nedujap opacitias seat.

individual cases, These diseases are ususlly net
considered Industril, They ave sndemic in certain
regions but in spite of the lack of occupational
prevaldnce, cases of myestie infection do gecur in

. certain industries, Suck ap instance was Teported

by Coe? in September 1943, where a worker in the
Chicago stockyards, who was exposed to dust which
was mixed with hay, corn angd straw, developed
aspergillosis and recejved .30 award for compen-

). Hardy, H. L., and Tabershaw, [ R.; Delayed Chem|.

cal Preumonitly Qesurring tn Workers Exposed 0 -

Beryillurzz Campoungs, J. Induse Hyg. & Tax,, 33 8,
September, 1948,

© 8. Coe, G. C.: Ann. Iny Aled,, 23, 123428, Sadtember,

143,
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sanon fram the Indus:zriat Comzission of Ilinoia.
Infaczion with Coceidicidas jmmitis produces
c:::idxaidom)'cnsis, 2 diseass endemic in Cencrel

FIGTNE v

Nilsaer Caletfeation

, California, Arizona, and Texas, It may be encount.

ered oceasionally in a0y region and should not ba -

. cenfused with coceldiosis, which refesy to an infeg.

. .tion by one of the saimal parasites ineluded under
the order of coccidiz of the elass Sporozoa, The

: 10 .
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TIMILmE resamsle those of influanss or hroncho.
Fhieumcnia and may {mitase tuberculosiy, X-ray
Andings inciude discrate nodular shadaws or eop.
fiuenst areay of PReumenitis, depending on the stage
0f the lesian, Densitias ippear in the basss of the
lungs or ragiaca from the hilug into the upper
lobes. Cavitasion May oeeur whieh may be most
dificuis 2 difaransiate from tubercylosis, In maj.
ing a diagnosis it ig eisential to consiger not aonly
the elinieal history, exposure and x-ray findings,
ut also she cutapagys reaction ta cocsidioidin apd
the ideatification of Coscidinides Immitis spherules
in the sguium, :

Other congisions whose x.ray appearances may
simulats silicosis are miliary tuberculosis, .mega.
static carcinoma of the lungs, vaseufar changes as.
sociated with age and h)‘perteminn, mitral stenasts,
miliazy calcification, bronchinlitl:, polycythemia
Vera and Boeck's sarcoid. Here again carefyl con-

sideration of oczupational expesurs ang evaluation

af the physical examination should tliminate the
possibilisy of errer ip arriving at a satisfactory
diagnosis.

The sccurrenss of aumber of cases of sapepi.
dosis in cerain industyips using beryllium and its
€OmMpouzds has given rise to apecalation vas ¢
whether this candition should be classiiied as ap
gccupationai diseass, Sarcoidosis way first de.
scribed in 1375, 3¢ which time it was thought to
be a skin condisiag, Later it was found that the
Process izwolved she lungs, bones, lymph nodes and

* other organs. The etiolagy {3 unkngwn biat histo.

logically, aczarding to King,10 the lesions resemble

0. Ring. Deraid 3 - Sareold Digeage &3 Raveajed In the
Cheat Foen:yg SEIm. Am I, Roant & Rad, Ther.
Y. 3.8 Azr, 1841,
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those of tuberculasis, Giant cells may be sesn
but caseation does not sccur and demonstration
of the tuberzle basillus is rare, either by staining
methods or animal innoculation, Tuberculin tests
are yaually negative evan with strong dilutions, A
study by Longcope and Pierson falled to show the
presence of fungi in the lesions of s2rcoidosis, In
a recent editorial in The American Review ‘of Tu.
berenloais, Plnnerit states that of all suthers who
have expreased 3 pasitive opinion as to the eausa.
tive apent In sarcoid leaigns, the majority believe
that the tubercle baeiljus is directly op indirectly
invelved, . .

Katz, Cake & Reedi? note that pulmonary lesions
are common in sarcoidesiy but x-ray films of the
chest are not a guide to the severity of the disease,
They have observed that widespread lung involve.
ment may oeeur where there is little evidence of a
generalized process. On the other hand, extensive
lesions may be present in other organy when very
little can be seen in the chest raentgenogram, A
bilateral nodulation ressmbling miliary tubersulosis
is frequently observed in the x-ray while at times
& soft infiltration similar to Caseous pneumonic
tuberculosis, with or withant eavitation, is present.
Often ‘the only pulmonary manifestation is marked .
bilateral, symmetrical enlargement of the hilar and
pecibronchial lymph nodes. The lesions have s ten-
dency to resolve completely, lexving no teaidual
fibrosis, In King's series of tases this sceurred in

11. Plnner, Max: Editorial on the Etolagy of Sar
coldosts, Am, Review of Tuberculosls, §4:8, Decemn.
ber, 1344,

13. Ratz. Sol, Cake, C P, and Reed, 7 R: Sar.
caldosls. New Engiand J, ed., 233:48%, 508, Sep.
tember 23, 1343, . .
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an average time of twenty-two months, Gardneris
recently stated: “While this disease oeeurs here
and there throughout the pepulation at large it has
frequently been attributed to pulmonary irritants
of industrial environments, Recently 2 consider-
zble number have been found in industries using
beryllium and its compounds, It has not oecurred
in every plant using these materials, It has not
been possible to reproduce s sarcoidosis  with
beryilivm compounds in animals.” Hlis corclusion

-Was that much remains to be done bafore it can be

stited that sarcoidesis is an {ndustrial diseage,

Miliary caleifieation or "“wheatens,"” as it is some.
times called, is a condition Irequently seen In the
chest x-rays of people living in eertain states such
a3 Missourl, Mlasissippi, Ohlo, and Kansas, The
multiple, dense, sharply defined nodular shadaws
have on occasion been diagnosed as silicosis but
their charagteristic appearance, particularly when
considered in connection with the possibilicy of oc-
cupational exposure, should eiiminate sueh an in.
terpretation. The actual exusative agent in the
production of these densities has not been defi-

* nitely established but it is thought to be the ressit

of healed infection of obscurs origin, High, Zwerl-
ing & Furclow,1¢ reporting on 113 eases of miliary
caleification, tested 108 wich tuberculin and histo-
plasmin. OFf these, 104 eases, ar 95.3 percent, re.
acted to histoplasmin, while oaly 4 had negative
Teactions to this antigen. None rescted only to tu.
berculin. This finding appears to be atrong evidence

13, Gardner, L. U.: The Diagnosis of Sllicastx, Indust -
Hyg Dig., 8:11, November, 1943, :

4. High, R E, Zwerling, & B. and Furclow, M., L.;
Disseminated Pulmonary Calclcation. Public Kealth
Report: Tubersulosts Conirol lssue, 62:1, January,
1947, .

1




that disseminated calcifications are not caused by
tubersle bacilli but probably by tha agent produc-
ing sensitivity to histeplasmin,

Five cases of rheumatic mitral stenosis, present.
ed by Furst, Bassin & Levinis in 1944, showed
-linear and nedulap patterns which might easily be
confused with silicosis, The nodular shadows in
the x-ray Alma were thought to be due to hyper-.
trophied blood vessels seen In horizontal section or
“eaugnt on end," vascular engorgement throughout
the pulmonary felds or caleium depaasits resulting

FIGURE vI

Polyerzbaenls Vern
Courtesy atf Dy, J, Hannen

B

15, Hurse, A, Basxsln, S., and lawin, L: Miliary Denst.
tes Associated with Mitral Stenosls. Am, Revigw
of Tuberculosts, 49:3, March, 1844,
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from hesled smait infarcts sometimas assaciated
with savare passive congestion. A case of mitral
stenosis, confirmed at autopsy, in which the ro.
entgenogram indicated diffuse fibrosis, Was present.
el by D, A, Hanson!s in the Laneet of September,
1845, The Patient had worked ay a bricklayer for
15 yeurs and 4 sandblaster for years, but the

Postmortem examination revealed no macroscopie

evidence of silicosis,

. ' CONCLESI0NS

From consideration of the conditlons herewith
presented it is obviouy that the diagnesis of indus.
trial chest conditions is not & simple matter, ‘Too
frequently gn opinion Is based on the x.ray alope
without taking into consideration all the factory
involved. Unless there hay been definits expasire
to hazardous dust, as demonstrated by actual county
of respirable sized particles of free silles in the
breathing zone of the worker, one should be ex.
tremely cautious about making an interpretation
of silicosis even though the roentgenogram strangly
‘suggests it

18, Hansan, D, C.; alitral Stenasts spd Shleasts, Lap-
ot 13:2, September 29, 1443,




