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Ceramic laboratories: Georgia School of Techaology. Hasdling and disposiag of recoversd 8y ssh and dust - g
. Awow, Ceram. Age, 34 [3] 12 (1939). Massachuserts In-  J. T, Drvrsau Combndfou. 11 {8} 22-2¢ (1939).~T
f :  stitute of Tecknology. Jiid., (2] 44. New Tork Stste maethiods are revicwed, including the vacuum, the sump.
¢ Collego of Ceramics. Jbid., 9. 43. Rutgers University. sad the introduction of the dusg by means of 3 water-
4 Jbid,, (3] 8. University of ois. Jhid., [1] 13.~The cooled ram into s slagging-bottom furnace ncar the level

hbmcml;r;:sm bril:dy gmribed and illdmmud. F.‘G.H.
schoo urrent surve status and prog-
Ceram. Age, 33 lll 171-01 (1939).—A
ceramic sehools ghout the
¢ounrry is given. The course of instruction, the teaching
Raf, the rescarth staff, and the scudent dody of each
of the following schools are deseribed: Georgia School
of Techuolegy, University of Illinois, Massachusetes Jasu-
tute of Technology, Mlissourl Schoal of Miaes, New York
State College of Ceramics, North Carolins State College.
Usiversity of North Dalkotws. Qbie State University,
Peansylvagia State College, Rutgers University, Virgiaia
Polytechaic Tasttute, Ugiversity of Washington, Caiver-
sity of Oklahoma, West Virginis Usiversity, and Carnegie
Tastitute of Technology. Ilustrated, F.G.H.
Coptract law for enginesrs. L. T. Paxsmn. Comb
tion, 11 [2] 33-34 (1939).—P. explains implied aad ex-
pressed cogotracts, as interpreted by the bigher courts,
with particular reference to the employmeat of engiaeers
sud personal services readered by them, The lability of
employers in such cases ls iliustrated by s sumber of court
decisions, some of which are cited. H.ES.
Countral of speed is important fucter i cement manu-
facture, ANON. Concrete, Al Ed., 47, 23339
(1939).—~Early devices were friction driven. Later, vari-
able-speed motors were used. Now & varl-piteh speed
changer is used which is gperated by a small Hilot motor
and which is either sutematically or remotely controlled.
New power salf-syuchronizing dnves may be used to keep
a kiln and the kila feeder in syuchronism. . W.D.F.
Developmient of cestral-heating systems. Liuat Raxzt
Gesundh.Ing., 60 [50] 783 (1937).—R. describes the de-
velopruent of modern Central-heatiog systems. A gew
m hrulladoa is explained, and various m‘sppleim
Efect of condensate eztraction on efficiency of the best
eycle. W. M. Meisx, Con:bussion, 11 (2| 30-32 (1939).~
M. conteads that the value of high superheat as a means
of improving the edicieacy of steam power plaats is being
overestimated and recommends the use of high initia) steam
at moderate injtial superbest combined with
the mechanical extraction of coadensate at appropriate
swages of the expagsion. .E.
Fatalities from silicosis and asbestosis; their Incidence
In indusuy. Axox. Jron & Coal Tredes Ren, 139 (3732)
336 (1939).—~The angual report of the Chief Inspector
of Factories shows that from 1035 to 1938 inclusive, deaths
from the two lung diseases in the refractories industries
4ad in the magufacture of pottery have beeti & toxkuules
ceastaat, Le., 03 in 1933, 56 in 1936, 83 in 1837, and
ig 1935. Sacdstone quarrving snd dressing took 40 lives
o 19385, 43 in 1038, 19 in 1857, and 27in ) Preveative
measures bave aided {n s geoerally small decrease: some
of these measures are s {ollows: (1) use of alumioa for
flint ig china bedding, (2) use of alumina for siliceous ma.
terial in partiog powders, (3) use of gousiliceous abrasives
for sand or diat in blasting, (4) use of aomsiliceous material
for Lieselgubr in the slow cooling of steel, and (8 use of
nonsiliceous material for silica brick for lining stecl aad
atber furnaces. See “*China—,” Ceram. Abs., 18 FX& &
(1939). . ALK,
Gas Yeating installation. H. Digrricn. Gesundh,-Jng.,
60 [45] 677 (1037).==D. surveys the developments of gas
Geating after the World War and discusscs the gas single-
heating system, the gas central-heatisg system, special
gas wuaky, tanks with bujlt-in'buraers, reavability and gas
Prices, aad the experimuz:ial capacity of a Loiler oa a low
ressurc steam-heatiog system and og & warm water heats
igg system.  Results of conducted experimeats a“v'c Bt.agud.

of the moltes slag. The last method is discussed in detall,

Health damsage dy means of industrial dust. OtTo
Seuvrrt. Gasmasks, 11, $7-06 (1039:.—Purc coal dunt
is oot daugerous; acither is silicon cartiide sor corundum
dust. Tin, copper, bronze, snd slumtioum dust make slight
alterations in the lungs, aad iron oxide makes stroager
alterstions, but goge of thest dusts affects the health,
Of 1be dangerous dusts, {ree silica usually causes silicosis,
which is the most widespresd and dasgerous diseass,
after only & $- to 10 exposure. Asbestos dust causes
asbestosis by mechaaical irritation. Lung canceris caused
by radicactive dust. The symptoms are like those of sili-
cosis, Chromate dust or mist causes nasal sores and also
cagcer. Itbass longlatest period, up to 2¢ years. Thomas
slag causes & severe lung infammation, as it reduces the
resisusace of the body to bacteria. This can occur ime.
medistely after exposure acd bas » high fawlity. Pyre-
lusite causes a difierent jung inSammation. Glass wool
scts in a similar macoer to asbestos. Over seasitivensss
to flour, grain. hair, etc., causes gsthma. Certain fungi
cag grow in the lungs. Mfethods of prevention are dis-
cussed generally. . wW.D.F,

Healthy air, a gulde for plast superiatendents and
workmea. Ot70 ELSNER. undh-Ing., 60 (43] 678
{1937).==A review issued by the German gocmy y fot
Protection gives the varous kinds of air contamination
sad testing. Natural and artificial air-conditioning
methods are discussed from the viewpoint of bealed, and
& special chapter describes the airiag of .neim
ote.

P Bo:oblcézlo! '('l?sl“)‘ n;ybcilvoided. AxoN. Gesundh..
ng.. i 7).-—~Formiag beazol vapers
ne‘dhtdy be caught by suction. A good m‘gm of fresh
air is necessary duriog the cold season, and
be replenished with prewarmed gir. Benzol va
beavier thag air and. for this reason, siak to the Soor.
When iasulling & wew air-ventilating system. therefore, -
suction openings should be located in the floor or near ic,
Pieces trested with s benzol-conusining solution should
be dried is a well ventilatiag drier cupboard or special
drying rooms. Benzol-coataining vessels must be kept
wf:d' d (o the application of cond“c.ndu'nx
prove o ¢ ap) a of pon or
ertraction turbines. H. W', Cross axp E. S. Wxuss, Jr.
Combustion, 11 {1] 32-35 (1839).—Since electsical output
is deSinitely establisthed by the eaergy drop between initial
acd exhaust conditions asd by the quastity of steam Bow,
1 g the total steam Ppressure st the throtde far's
given pressuce lncreases the available energy and conse.
queatly the electrical en?ut.' The application of a com-
bined desuperbeater szd feed-water heater at the ex.
baust is advantageous in reallzing gsins from the Use of
higher temperature steam. Examples demoastratisg the
possibilities igherent in such systems are Ulustrated and

“Pithany cal Industrial !is's'u
g or spe ug urposes. W, R.
Stt\'lm.. Trans, filum. Eng. Soe. lzandon].s 1] 3-16
(1938).==S. describes inscallations requiring 9 lamp
tittiags for explosive and moisture.ridden stmospheres and
the use of special sources of light, such as carbos dioxide
discharge, daylight tubes, special daylight tuagstea fl-
meots, sad high-voltage Quorescent tubes, for color macch.
isg surfaces and special inspections, HEX.R.

viag apd working conditions In the tristate ”““"!
distriet. Evay Jusr. Uining Congr. Jour., 28 {11) +—
(1939).—Dust in the mines is Lept withia safe limits by
wetting down, spraviog. aod ventilation. Above

dust from “‘chat piles” is practically sooexistent 83 ey ™
ave coarse material, Oo windy davs dust is blows from 2
few flat accumulations of s1and. Rosd duse, however, ac-

R T P

< oa.

o e 0

.fl




1940 . *

teats n'urch:rdt._m;:u been developed by \h&yﬁ;?n
Societ emical Apparatus. .D.

Su-{ac:' heat fosses from outside furpsce walls. 93,; C.
CovTant. Heat Tregling & Fvﬁg. 23 19] 483 (1939).—
Alumigum paint reduces heat from (umsce walls,
Sce Ceram. Abs., 19 {1] 18 (1840). ]

BOOKS AND SEPARATE PUBLICATIONS

AS.T M, Standards, 1030.  Axzrican SocizTy PoR
Tasties Marzmiars, Philadelpbia, Pa. Price to non-
members $5.00 one part, $15.00 two parts; $22.00 three
parts.—Tke book is in three parts: I, Meotals: Ferrous and
goalerrous matals are discussed; metbods of chemical
analysis see not gives. Geueral testing methods are pre-
sented, II, Noametallic materiale—constructional, is
part (ncludes cemeatitious emuterials, concrets and aggre-
gates, masonry buildisg uaits, ceramicy, refractories, pyro
and tile, thermal insulsting materials, tmber preserva.
tives, paigts, vamishes, 20d lacquers, road macerials,
waterproofing sad roofing materials, aad soils. General
testing methods and thermomerers are described. III, Noae
wmetallic materisls—geaeral. Fuels, petroleum produets,
electrical insulating materialt, rubber textiles, soap

aad |
detergents, paper, plastics, and warter are covered. Gen-

eral testing methods are given. Available from Amer,
Soc. Testing Masterials, 260 S. Broad S¢., Philaddph;n.yl’c.
Finding List for United States Patent, Dulw. Trade
Mark, Reissue, Label, Print, and Plant Patent Numbers.
3. Raxpawr axp E. B. Watson. Usiversity of Cali-
fornis Press. Berkeley, 1938. 31 pp. Price33¢. Reviewed
in Mech, Eng., 61 (5] 402 (1939, F.OH.
Raport of the Department of Sclentific and Induserial
Research, 10371038, H. M. Ststionery Office, Loudoa.
Price 3s. Reviewed in Potlery & Glass Record, 21 (4]89-60
(19391 =3fethods have been developed for assessing

+ westhering characteristics of clay products fired under

various conditions. Work oa clay roofing tile has beeny
contisued, Investigations on refractory msterials include
(1) the pressing process and its.relaticn to the texturs of

silica, snd sillimanite brick; (2) the drying of

. clay,
ds;me: and (3) the fring operation. A carelul study of

the smoke emission [rom various fatermittent kilns fring
blue and brindled heavy clay products has been made,
and suggestions are advanced for its reduction and con-
trol. Laboratory work aiming at relating the conditions
of atmosphere and temperature with the color of blue.
firing clays has also been undertaken and has progressed
sacisfactorily. .,

Drying crucks are due to differences in moisture con.
tent established in different parts of the day body, espe.
cially betweea the surface sad the faterior. Differential
shrinkage thus occurs as dryiog proceeds, and stresses are
produced, The direct method of studying the problem
consints in determining the fastest rate at which pardcular
shapes of & given clay can be dried with salety, and the
vanation of that rate with such {actors as'the tempernture

General §1

aod the size and shape of the body. There is an optimum
temperaturs st which drying is most readily carried our:
the smooth pature of the relat between greatest
safs rate of drying sud the dimensions of the test picces

* suggests that an ultimate undersianding of the phenome-

sos of cracking will be achieved.
A theory of the mecBanism af the Saw of water throu
Flutle ¢lsy during drying has been developed, is which the
ulsion between

larce causing the Sow is regarded us a rep

aquegus conductivity” or the rate of flow of wates through
unit volume of the clay uader usic On this basis
the distribution of moisture coatent at any Wime through-

anslysis being anslogous to (bat of hest diffusion. A
serict solution Is not pessidle, but experiments oa a aum.
ber of clays sbow a means of approximation which permics
the ealculation of moisture<coatent distribution i bars
drying (rom oue end only. The experimental verification
of the theoretical results confirms the hypothesis.

Maqy years® study ol electrical insulstion and the ma-
terials used therefor bas greatly improved the reliabilicy
sad the sdvaatageous selection, preparation, and use of

ating materials, Better insulators bave been de.
veloped, thus redu the size aad eventually the cost of
dlectrical apparatus of afl kinds without {oss of quality.

The suitability of certain glasses for use in the manufac-
ture Of telephone insulators is shown. The degree of

bomogessity in optical giass Is aimest lm.? de-
termined by the temperature conditions iag during
the annesling process. Az investigation been made of
the maximum temperature cats in an angealing oven

consogant with the production of substantislly Bomogens.
ous optical glass, ¢ cooling schedules of the annealing
process were esperimented with (9 detenmmine the minimum
period of anaealing for glass of high optical qualicy.
Methods of producing light etch on glass have
been developed, and aa optical system to enable the degrée
of polish of a glass surface 10 be assessed has beea devised.
The prepsration of Sling mayerials for etebed lines, required
to be unsffected under specified conditious, is descibed.

AB

Silicosis and Asbestosis. Edited by A. J. Las:za.
Oxford Ugiversity Press, New York, 1938. 439 pp.
Price $1.25. Reviewed in Meck. Exg.. 61 '(51 408 (1939).~
The medicsl and public-health aspects of these imdustrial
dust diseases are comprehensively preseated in this book,
to which several physiciaas bave concributed, The history
of the disesses, their smymptoms aad diagsosis, their
pathology. sod their prevalesce in various occupations are
discuysed, w3 ‘wefl as- 3 ‘of prevention u%cguﬁru.

method
Esch section bas a bibliography.
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osition and propenties of the solid and liquid phases,
S the gas phase, ?8. & ES.

Prevention and trestnent of lead polscuing. Iumg
Hrcldr. Orvoss Herliap, 83, 83941 (1030}, Chem. dée,,
33, K329 (18139).—Ia Hungarian Pb works, Pb poisaning
occurs in 100 10 200 of 10,(x1) laborers annually, Lesd ag-
cumulaied within the humaa orgenism can be mobilized
by modifying the Ca/P balance cautiously. This was done
in clinical experiments by a diet poor i Ca and 8 10 10 gm.
Na phosphate given each second day for 3 to 4 weeks,
Ay secondary effects of phosphate cxn be balanced by the
am&mcnim:énzu of thiosulfate from time to time,

§ : X Crantgs B. Heo ano Haznis
. Parox. Jour. Phys. Chem., 44, 3702 (1940).—=The
effect of a change of pH on the time of set of gels produced

by mixing selutions of sodium silicare and acetic acid is

discussed. For Part V see Coram. 44s., 18 (3] 108-(16838).
RAG

Theory of light scartering. S. PAxTHasARATHY. Phil.
ag.. 29 [193] 148-53 (185U).—~P. shows that the scacter-
iog of light observed by Krishnaa in bizary liquid mixtures
{~Molecular. . .. Ceram. 45s., 17 [3] 119 (1933)) Is purely
molecular, while ao scatiering arises from clusters, if any,

‘at the crivical solution tem ture, No new theories as,
¢§.. those of Freakel, Gans, or Miiller, appear to be neces-
sary to explain Krishnag's results. v R.H.

S00E

F. Sugrwood Taviox, Cassell
& Co., Ltd., London. Price vs 6d. Reviewed in Times
Lit, Supp.. 39 {1984 79 (1940).~T. describes recenc
developments in science, including theoretical researches
and techaical inveations. Illustrated. K.W.W.B.

PATENTS
Cadmium-rad manufacture.

Science Froat, 19039,

Warrzr F. Mustex

8ntetchemiul Corp.). Can. 387,430, March 12, 190
une 18, 1937; in C. §. July 9, 1938). GM.H.
Enamels and glazes and method of ueing. Caxc

OppmuANDER AND F. H. ZsOtaexxz o G.m.b.H.).
U, S. 2,194.248, March 19, 1940 (May 20, 1938).-=A
preparation for improving esamels, glazes, ete., comprises
3 magnesivm borosilicate having substantially the follow-
ing composition: silicic acid 30 to 80, boric acid 10 to0 30,
m-t!ncsium oxide 15 to 38, sad alkali compounds 10 to

anguuium titanates and method of making. J. A.
PLUNREYT AND Evceyt Wamvgr (Titanium Alloy Mig.

Chemistry and Physics—General

149

Ca). U. S. 21668328, April 9, 194) (March. §, 1938).
——A calcined synthetic magncsiastitagia compasition con.
tsining chiefly fnely divided magnesium titsnate chemi.
cally combined with 3 t0 12% of silics agd alumigas,. the
ratio of silica to slumina raaging from 8:1 to 12:1, of
particle size substantially all within the range of 0.8 t0 2
microns, and having 8 refractive index of about 2.1S.
Production of beryllium compounds. Carto Apamou:
(Perosa Corp.). U S. 2,190,048, April 2. 10 (March 2,
137 1.—~A process for the production of ium_oxide
from minerals contsining berylllum and for the eydlic re.
covery of the reacting agent employed consists in powder.
ing the beryllium-bearing ore. mixing the powder with an
alksli bifluoride ja an amount corresponding to 2 mols. of
biflueride for every BcO molecule present in the ore, add.
ing water to form & pasie, compressing tBe paste to
briquettes, Beating the dbriquettes to A temperature be.
tween 850° sad 800°C. to cause the fluorine to combine
with the beryllium to form a double alkall fucride, leach.
ing the resction product with pure water at & tempersture
of adbout 90° to 1VU°C., adding alkali hydroxide t0 the
alkali beryllium solution to precipitate beryllium as
beryllium hydrate and form neutral alkali fuoride, sepa-
rating the neutral alkali fluoride, calcining the beryllium
hydrate to beryllium oxide, aad treating the neutral alfcali
fiuoride with a 1trong acid other than hydrofuoric ta con-
vert the neutral alkali fluoride to the correspoading acid

fluaride,

Pure ttanium dioxide. W. W, Pryeuvex avo A. W,
Hixson (National Lead Co.). Can. 386,985, Feb. 20, 1940
(Oect. 12, 1937). : G.M.H.

Pure teanfum ezide. W. W'. Preernzz ano A. W.
Hixsox (National Lesd Co.). Can. 386,625, Jan. 30,
1940 (Mareh 7, 1038). . C.M.H.

Titagium pigmeat manufsctare. Rosgrr W. Axcxvx
AND Asstr G. OprcaaxD (National Lesd Co.). Caa.
3s8.623, au. 30, 1840 (Nov. 29, 1937). GCM.H.
Zirea oxide and method of making.

C. ]. Kixarx,
Ax0 D, S. Haxe (Titanjum Alloy Mig. Co.).” U.S. 2.104,.
420, March 19, 1940 (July 23, 1837).~4 aysuilive de-

conium oxide obtained by the calcination of 8 zirconium.
oxygen-carbon compound without substaatial grindiag of
the calcined product characterized as sn essentially white

owder and 33 being essentially white in color and coasist.
ing of crystal particles hsving their length grescer thaa
their width and their thickness less than their width, an
index of refraction of about 2.3 to 2.4, and an adsordbed
colorless carbon content of about a stoichiomasric equivy.
leat of 1.64% carbon dioxide.

. Genenl

Adsorption of lead and arsenic through skin, Anox.
Jour, Amer. Med. d3sn.. Queries & Minor Notes, 114, 604
(Feb. 17, 1040} .—Lesd arsenic absorption through the
skin does got occur 10 an appreciable exteat in contact with
aqueous solutions of these compounds in concentrations be-
low 0.3 mgm. per 100 ce. of solution. Itis nalik-:l'y that sig-
rificant quantities could be ingested because of contami.
sated hands. 8.0,

Clnical studies in asbestosis. M. J. Srong. Amer.
Rez. Tubers., 41, 12-21 (Jan., 1940),~This report is based
upon examination of 1! persons formerly employed in the
apenirg. carding, spinning, and weaving deparimests of aa
asbestos brake lining plant. : F.S.M.

Compensation for industial injuries aud occupatiosal
disesses. E. R. Koonta. Jowe. dmer. Med. Assn., 114,
369 (Feb. 17, I18HV).~K. gives g excellent discussion
of a few of the many legal and medicolegal phases of com-
r;nnt ion laws of prime importance to physicians interested

the ficld of industrial medicine. Tables show the com.

pensability of occupational disesses, limitations of time
and cost of medical and hospital benefits in compensable
injuries and diseases, and the delermination of medical
macters under compensation laws: all data are gives by
sates. F.S5.M,

Coasider the audience. S. Marzox Tvextr. ASTM
«l., No. 103, pp. 27=29 (March. 1940).—T. seresses the
‘importaace of presenting papers cffectively. The causes
of complaints sre considered. preparation of a
techaical paper is takea up with regard to the concent and
style. The manger of presenctation is also comsidered.
The audience must be caasidered &rse in technical Fmau-
presentation. F.
Dust-contral systems for the metal-finishing fadusery,
Ricano T. Pacs, Xeral Clmu'ng & Finishing, 10 {3,
83047 (1838).~~Dust is undesirable in any mdustry,
Maay of the metal-finishing processes, e.g., seadblsstiag,
grinding, buffing. polishing, etc.. are outnanding dust
producers. Control procedures discussed are (1) personal
respicatory protection. (2) substitution of a less barmful
material causing the dusy, {3) wet methods, (4) complete
enclosure of the dusty process, (5) segregation of part of
the equipment, (6) improved veatilation, (7) partial en.
closure under negative pressure, and (8) local exhaust
ventilation. A detailed study of dust-collection systems iy
presented.  Air motion is discussed, and a table of air
peeds in ducts Y t0 convey various macerials is
given. A table shows the minimum thickness of metal tor
straight exhaust piping. Fans and cleaning apparstus
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iavestigations are of cousideradic importance and fre-
gueauy accompany the chemical work. The department
is equipped (or complete miaeralogical examinatious by
microscopic and other processes used in determining rocks,
anoerals, orey, and concentrates of all types, It is (re-
““‘{me from the results obtained to offcr opinions
upon commercial value of 3 mineral product or 10 give
sdvice on methods of preparation for the market. Chemi.
cs] and mechanical agalyses can 3lso be made of gi!i.

Fatal subacuts occupational (sad g Werxga
ENRRARDY. Arch. Gewerdepath, & Gewerdehyg.. 9, 407-13
'lﬁl').—lndé::trid lesd poisosing asa rulc is & ;l;t:sie
poisoning. aragteristic symploms appearing su Y,
fike the colic snd intestinal stoppage, show that the
poison has been st work in the system (or a long time.
Acute poisoning as an industrial disease is seidom en-
countered. E. reports an acute case which came to the,
Berlin Clinic for Todustrial Diseases snd discusses its
qunifestations. Om Dec. 4, 1938, a sprayer of lead, 49

old, was brought to the cliic in a dangerously ill
condition. Very carefully sad fully he was examined;
the pext day he died. TFor severa) weeks as an
worker he Bad been spraying cable muffles in a cable
plant. The workspace was 3 X 4 x 3m.;: the spraying was

to be doge under & hood. The worker used 3
spray pistol in which s lead wire was inserted and the
propane gas flame mixed with air, which was introduced
into the pistol at the same time, meited the lead wire,
The molten lead was ag once ejected by the pressure of the
air, spraying the muffles revoiving in front of it. Durin
this process the worker was expected to wear 3 mask an
to manipulste the pistol through slits, About the middle
of Novemnber e had been saized with violent pain sad
iting: he was off from work for 8 dsys and resumed
work again late in November. The hood apparatus was
then out of repair; three other men working in bis absence
in the same small space, with very low suction in the
wventilating spparatus, caused the returned worker to ask
for the night shift where he could be alone. Ou November

30 he was overcome with the same violent symptoms s

before. Being somewhat better by the sext night, he

insisted on working, ouly to returns home ia the sacme con.
ditiop. with additional symptoms; his wife poted that

Sis face was a3 black as lead, E. details the maa's further

“reakdown and the efforts of the company physician in

palliation; these failing, the victim was transferred on

Dec. 4 to the Occupational Clinic. The plaat coaditions

uander which the lead spraying took place were examined

and reported on b{ E. after the autopsy. A large hole
was found in the left side of the {ramework supporting
the hood threugh which the sprayed lead had been escap-
ing tato the small enclosure; lead dust lay heavy on the
«~ginsy valves of applisncescanrying the cabies; -the cleching
and shoes worn Dy the various shifts were loaded and
10dden with the scattering lead dust; the mask of the
worker was in disrepair, 30 that be might not have worn it
on his final night shilts, He must have breathed the lead
dust in its most fnely divided particles, i.c., in simost
moleculsr form. Such sn serocolloid condition is tsken
up by the organism with special ecase and constitutes the
highen possible risk 10 the subject. The lungs Io this casc
were permeated with it. and the blood readily carried
this fatal dust 10 the entire sysiem. From the evidence
deriverd from the illness, the sutapsy. and the plant, E.
concludes that the poisoning could be called acuie bur also
athacyte, the worker evidently having heen sensitized by
his first sttack and the subscquent esposures, massive in
character. sustained December | and 2. An {nspector
testified that, sfier being placed on thc night shift, this
worker had done the work of three ordinary mea on the
spra; Hence his constitutional resistance was utterly
hroken down beyond repair. Thelead content of the urine
was 8140 ¥ in 10 gm. of dry feces, 480 v in 10 gm. of the

fiver, aad 370 v in 10 gm. of \he kidaceys, R.R.

Fuel gas gemerstor. Haamv A, Cunrrts, Ratrx B.

Srivzer, axD Winsr J. Darav. [fad. Eng. Chem., 32

" described. Iiustrated.
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{6] 75762 (1940).—Developments in the use of clectrical
energy s & source of heat for the carbonization of coal are

F.G.H.
Glass industry of Ohis. AxrstR S. WATTS. . Ohio
Siate Unis. Euh&ﬂ. Sla. News, 11 (4] 10-13 (1939).—
Qbio Is the third largese glass.p ing swats and bas
twenty glass plants. 1o 1797 there was & glass plant on
the Ohio river; by 1828 they were all over the state, The
produciion of hollow glassware has increased twemty
times since glass blowing machinery has beea introduced.
Ohio is an imponant producer of farglass. Today thisis
drawn from the tank as a continuous fiat sheet. Orher
importas ucts are electric light buldbs, fiber glass,

and glass for uss in building connmexlos‘._o’
Plast laboratory. K. Sreixorzn, Tomind.-2lg., 62
[44] 40263 (1938).—~The plant laboratory has the lollow.
ing tasks: the testing of raw materials and half-8nished
8nd finished products, the working out of new formulas,
improvement of old shapes and construction of new shapes,

and local research. . w.

Preveation of industrial dermadtise. J. V. KLavydza,
E. R, Gross, avd H, Bron™¥., Arch. Dermaial, & Syph-

slol,, 41, 331 (Fed., 1840).—Much of the industrial 3
is caused by che methods of cleaning the skin,
Skin clesnsing, methods and materials used. and the use of
protective applications are studied. Formulas (or eight
protective applications are given. = Substitutes for me-
chanic abrasive sosparelisted. Varfous kinds of scapsand
detergesnts, such as tricthanolamine soap, saphthenic acid
soap, u‘: sﬂlhouud o;l‘a‘. are Wuﬁ?e dlemmt
properties of the vegetadle mesls are not eatly appre-

Pyvophyilite dust; its effect and control. M. F. Tarex.
Amer. Inst. Mining Mea. Engrs. Tech. Pud., No. 1179;
Mining Tech., 4 (3]13 ’o’l (IM%.-iit:’mh Carolina is the
only commercis! source yrophyllite at preseat. Pyro.
phyilite occurs ulod;uf with quartz, together wich
chloritoid snd sericite. All the byilite marketed is
grouad: it is clasvified by air separation. It is mined by
open<ut, glory-hole, and underground methods, At
only one operation has work been carried on since 1820,
Underground. the {ree silica contest of che dust is 35%.:
80% of the particles are less than 3 microns in size; dust
concentration rises to SO0 million particles per cu. ik, when
drilling. X-ray examination was made of 101 workers;
of thase with over two years' exposure, 33% were aflected;
two dicd. The lesions were the same as those produced
by free illica alone. The threshold dust concentration
ajlowsble uaderground is 10 million particles per cu. ft.
Drilling is done wet; stopes are veatilated by “ventubes.”
Above nd, d&:wﬁnl for machinery and exhaust
wventilstion have installed. These procedures give
the required results. W.D.F.

Receat Commission findings. Awox. Okio Industrial
Commission Monstor, 13, 4112 (March, 1940V, —An
employee of a steel foundry worked from May, 1922, to
Juge, 1939, in the cleaniag departmest in the loundry,
where his duties required him to remove hardened saad
from castings by use of & pueumatic hammer, A dust
count in the room showed an exposure well below the
sceepted safe standard, but the dust contained approxi-
mately 20S% of frec silica. The Claims Referce was of
the opinion that Lthe exposure to silica dust was well extab-.
lished. and the clzim was spproved as compensable by
the Silicosis Referecs.  Acting under the provisions of an
smendment to the Occupational Disease Act effective
May 26, 1939, the Commission granted sn award of
to the widow and minor childrea, payable at the mazimum
rate of $18.73 per week. F.S8.M.

Recent developments ia relation to silicosis. Lunmov
V. Garongr. Ind. Med.. 9, 45-31 (Feb., 1940).—Certain
tentative conclusions derived from experiments! work

upon silicosis in progress at the Saranac Labaratory for |

some years are recorded. As a basic doctring, G. com-
siders that it ia atill true that only certain forms of frec
silica and the group known as asbestos (fbrous silicates)
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206 Ceramic Abstracts .

are capsble of producing tibrosis in 8 normal luag. The
trend of snme of the Saranac ments. however, has
altered certain concepts previgusly regarded among re-
search workers as &:d. lah
dbers aow tpg:;nto be irritating, aot because thegre
silicates, but se they are s Abers. mechanically
‘ﬂ‘itz&hf <o the luags. Grindiug themn dawn very dnely
so thae few of the dbers were longer than 3 microas prage
teally destroyed this irritating property, Even wich
aversge stmospheric coacentration of 125 million H
per cu, fe. of air, ao fbrosis developed. If the eflect of
u3bestos on the lung were entirely chemical, 2 decrease in
icle size might be expected to increase tissue response.
particles of free silica have little etfect on the body,
but small particles increass the reaction of body cells.
The histology of early asbestosis, as detailed by G., does
noc suggest chemical injury. Among dozeas of different
silicate minerals, only the group of five known as asbestos
are unique in having Gbrous structure and in heing com-
monly recognized as pulmonary irritams. The group
wvactes {a chamicil compotition within itsell more markedly
than, as 3 group, from other silicates. Chrysotile asbestos
has the same chemical formuls &s 3 nontibrous silicate,
serpeatine. which is physiologically iners. In mills cthat
fabricate asbestos textiles there may be much fine dust,
hug it the duset is composed of serpentine sad very short
chrysotile fibers, clinical asbestosis will aot develop.
Free silica dusts, ualike those from asbestos, cause a chem-
ical form of irvication in laborstory animals, G. describes
the two histological stages whick charncterize the tissue
reaction in such saimals after inkaling excessive quantities
of pure quarey ar dine dusts in an extremely Bce state.
In humaa subjects, oaly cases of rapidly developing
silicosis show evidence of this two-stage reaction. The
solubility hypothesis, however, hitherto rather widely
used (o interpreting silica reactions in the luag.‘h de-
clared to rest entirely on indirect evidence, Tt agver
been possible to prove that silics dissolved withia the body,
beecause the soluble macerial immediately combines with
tissue slements. ble silica degected in the
urine and the blood is sow generslly accepted as more
likely derived from food aad drink thaa from inhaled
dust, G. describes many of the Saranac experimente
whose outcome lsdividually and eollectively is difficule
to reconcile with the theory of silica solubility. No
fibrosis has ever been produced by single or repeated in.
Jections of soluble silica ia its various forms. Evidences
of specific toxicity exerted by silica upon living tissues have
been manifested through long series of experimears last.
g years; many concrete examples are given. Intrave.
fous experiments immediately fatal to guinea pigs produced
no symptoms in dogs. The toxic effects of quarts have
been, maore oc feas teutrslized by sdding wmll amounts
of differeat substauces, e.g.. colloidal aluminum hydroxide
which gives complete protection in .4 -0.03% -dilucion.
Particle size Is discussed as having new sad unexpected
relations wich boch hiJhly tosic agd merely slow fbrotic
coudicions. G. is cautious sbeut drawing final conclusions
from animal experiments alone, but he does begin ¢a car-
relate Ris experimentally derived facts into a coherent
silicosis etiology. R.
Reladona bhatweeg the thermal expansion and the proper
tes of ceramic products. W. H. Esssarr. Okio .
Univ. Eng. Expt. Sta. News, 12 (2] 2%-28 (1040).—~The

aled chrysotile asbestes

Vol. 19, No. 5

composition of 2 hody_may be madired ¢o obeain 3 desiced
thermal ¢xpansion. The thermal history alsa adects the
(hermal expaasion; ourtain cumpositions & low tem.
peratures have less expansion than the same body dred
st higher tumperatures. Thermal cxpansion may be
measured directly on'a bar or by the intcrferonietric
wnethod. Bodles with s vonsiderable amount of bigh.
expansion quans ia low-expassion clay may shiow dunting
tandencies nn cooling. Beta tz expands vn couling
snd may alsa set up stralas. abrupt quarte iaversion
t st 573°C. may be demructive. Quarez and clays
ave lairly uniform thermal espansions, but the feldspars
are variable. Hotel china, ssnitary ware, and door tile
afl bave thermal expaasion curves lying close together.
The quartz present not seem to afect them. A
quartz grain shrinks more rapidly on cooling, and it is
thought to pull away from the remainder. sa that it ddes
aot 811 its recess in the body completely on eooan:

D.F.

Report of Committee on Ceramic Education. N, W,
TAvionr, Chairman. Bull, Amer, Ceram. Sve., 19 (6}
220-21 (1940).

Report of Committoe on Publicatlons. Jouyx D. Scuer.
I&.’:.n )Chmmu. Bull. Amer. Ceram. Secc., 19 {d] 22223

Report of Committes on Researcl.  Axtier A. Weees,
‘C;hmw;un. Ball. Amer, Ceram. Soc., 19 [n] 214-18

Report of Committae oa Sections and Divisions. M. E.
Hotuzs, Chairman. Bull, Amer, Ceram. Svc., 19 (n}
221-22 (1940).

Report of Committee o Standazds. Joun W, Wrrree.
sor8, Chairman. Bull. Amer. Ceram. 10 (4] 218-%0

{1940).

Roeatgenolo dspects of broschomycosis. H. P,
Dotu, Rad“c%. 34, 387-75 (March, 1940).~=The signs
and mm the Broachomycoses are similar ¢o those
of tul and they arg often st frit chought to be
tuberculous in origin. D. deseribes some o! the more

inent Roentgen signs of the various broochom .

F.S.).
Silicosis. E. R. Havutnsy, Jerck Rept., 49, 8, 8, 9,

:"s. 30, 32 (April, 1040).~H. gives an exceiient short reviesw
silicosis.

.S. M.

800K
Eogincors 2ad Eggiseering in the Reszissance. Writ-
Lrast Banctay Pazsoxs.  illiams & Wilkins Co.. Balti-
more. 681 pp. Price $8. Reviewed in Science Newe
Letter, 37 [13] 192 (1940).—P. discusses the amazing engi-
aeering achievements produced during the Renasissaace.

ol

: PATENT .
-Coating and coloration of grenuiated materints. N, P.
Hansaseacsr (Bakelite Building Products Co., [ac.).
U. §. 2,202,002, iy 29, 1940 (June 2, 1936).—A roofng
mu!e has ou the exterior thereof & coating comprising a
ened high-afumina cement containiag priscipally
calcium aluminates or calcium alumina ferrites asd sub-
scantially free of Iree lime in amount to produce objection-
able efflorescence in expoture, the surface of the granule
being also substantially resistant to chipping and wear and
stable with respect co & bituminous bond.
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beens taken of the advaaced traiging centers in heavily in.
ustrialized connnunities, shosving that thees is evidendy
«anall demand for this deld of pracice. F.S.AL
L Lead contegt of humaa bleod. [, Lead asa a,
1. N Cuacsers. Lawcet, 238, H7-50, 432-63 (March
9, 1940 . ~Tompsatt’s method of determination was used,
Blood was obtained from ) normal people and &) Bospical
vases, all with no known experure toivad, and olso from 4
factory workees with a dednice lead exposure while mana.
facturing white l¢ad aad storage basteries. Thae bloud of
the controls showed a lvad content which varied from U
to 00 ugm. per LW cc. with 3 mean of 37, The lead
workers, who presented no sympeoms of poisooing, had
bloed cad values ranging from skt to W2 gm. per W ee.
with a mean of U3, Augmented concentrations of lead in
hiood indicate increased absorpeion of lead dbut do aot coa-
stitute cvidence of plumbism: chey are 2 useful estimate
of the degree of exposure. Clinicl dadingy must atill
cogtiaue to govera the diagosis of lead poisoning. There
is & discussion of the prablemt and alo of the value of milk
in the diet of lead workers. With 3 high calcium diet,
there is less lead absorbed from the gut thaa with a low
caleium iarake, Since, induscrially, most lead eaters che
hody through the lungs, the calcium probably acts by
helping to fx the lead in the bones 3od thus preveat it
feom circulacing in the blood. Though of great value. blood
studies and similar biochemical investigations must not be
given ¢00 much consideracion. . . F.S.M.
Luags of cement workers. S. Caccyms avo L. Di-
Parsco. Fulia Med., 26, T=2) (1940).—A review is given
of leslian liceracuse on the subject which scems to give 8
luss favorable picture of the th of cement workers
than is found in other couatries. Hiscories of sevea
vases are givea which show silisosis in grades | and 2 and
emphysema. Tuberculosis was sot Jound. F.8.)L
Maoulacture of ficed clays (brick, tie, and g\gm}.
A. Cotrmox, Argile, No. 197, pp. 13-21 (1939); No. 194,
?0. H(lm).—é. discusses the raw products used in the
manufacture of Ered clay products, the lormation of clays,
and cheir characteriscics and composition. JLV.C.
Mechanism of development of lead anemia: IV,
Physiochemical nature of the splenic and Uiver substances
which decreage erythrocytes. 3. Kov, Joar, MNed
Call, Keifo, 9, W0I=LN7 (1K]9),~=After injection with lead
acetate, the spleen aod liver seem to contaia some specific
chernical subscances which are able to decreass the oumber
of erythrocytes. K. atcempted to determine the physio-
chemical aature of these substagces which were obtained
from the spleaic sad hepatic veins after injection of the
fead. The agemic sction of che spienic substance disap
peaced after beatiag for aa bour at 100°, The substance
was soluble la water, but did sot dissolve ia ether and
alcobiol; it was adsorbed easily by acimal cbarcoal oc kao-
lia. Its action was also retained alter ultraviolet radiation
for 3 tur. F3S. M.
Metaboliam of sucleoprotelns lu lead poise C.
MircasTri axo F. Mounxo. Rass, Med, A pplicats 0
{nd., 10, 56282 (1030).~Origiual research oa tea cases of
ead poisaging shows chat thery is & pronounced tendency
to unic acidemia; this becomes more acute as the potsoniag
tends towards chrogicity. No relation was seen betwess
the degree of urie acidemia and kidaey fusction, 3ad no
such coanection is likely to exist in cases of receat lead
paisoning. ) . F.S.0 L.
Nature of anthracotic feci, Exzperimegtal reseszrch.
A. C. Savsttext, Folis Med., 26, 21-32 (1940).—S.
ives 3 review of the literature and of the views of some
reach aad [taliag workers who sre of the opinion that
-the greater part of the “anthracotic™ pigmest ia the iusgs
is got truly sathracotic but iron of hemeolytic origin.
Aaima! experimegzs by S. lead to the conclusion that ear-
hor aad iron participate ia the commoa anthracotic focus;
some coutiia carbon and some iron “lﬁim F.8.0L
Occupational dermatoses uadec the ofs Workmea's
Occupadonal Disesses Act. H. R. Fosastax, I[llinois
Med. Jowr,, 77, 70-85 (Jan., 1940).~After 2salyzing
varinus sections af the lllinois law, F. concludes thac

Cemunic Absimcets
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“any skis disease may therefore legally be an occupational
discase in [inots.~ 4 FSAC
Preveating ecomomizer corrosion. F. J. Marvagws,
8rit. Cluysveker, 48 [373] 432-3% (10N =)L dliscusacs
the causew of vorrosion and gives suggestions for the
naiatenance of the economizer. H.
 Pricaess possessions. L. Crezxatms,” ~Nut. Sufety
Nexs, 41, 2017 (Jan,, 1940, ~There were $1843 coses i
compensated eye igjuries 8 New York State in LR aad
the cost was 31,163,000, Of these, SUH were Cused by
fﬂ’ﬂm matter entering the eye 30d uouid be avoided by
the simple 3ad cheap meghod of weariny goggies. Ventila.
tion controls are needed for eye bazards of toxic duscs and
fumes, in the past yeas the Divisien of ladusicial
Hygiene Bas passed and approved 200U sets of plass for
such coatrol ia factories. Special goggies ars aseded for
protection 3¢ainst radisns energy. 2ad {acigue of che eyes
c3a be lessened or eliminaced by proper illumiration G.
discusses these vighc-saving means asd methods for pro.
moting their adeption, F3.Jl.
Two fatal cises of pulmo asbestosis. E. C, /
VicLiant.  Rass. Mel. dpplicats Lurvro Ind., 11, 26-32
(1940).—~The firse of these cases converns & woman whn
worked for thirty years in a fagtory using asbestos {a the
manufacture of cord. The second womaa worked for
feven yeurs {3 3a ssbestos (accory.  Her susceptibilicy to
colds increased while she was working sad she suff il
her life from broachitis and asthma. She died ac the
age of Afty, with symptoms of 3 lung disease, searly
thirty yeaes alter having st:,pcd work. The 3utopsy
showed interycitial sclerosis the lungs and asbestowis
hodies. T- F.SJL
Unemployment benefits 80 bdar ts workmea's come
peasation, AwoN. U. S. Dept. Lubor, Munthly Labyr

Ree., 50, 670 (dlacch, 140).—Az employee receiviag

usemployment beaefits uader the Unemploymeat Com.
peasation Act is mot disqualifed from ome
pensation foc the same period under the Wi en's

Compensation Act, sccording to the Supreme Court of
Michigan, . F.SJL

SEPARATE PUBLICATIONS

Buo;hil!e Aggragstioa Test (far Lesd Absorption aad
Lead Poisoning). Axon. Ohio Dept. Heslth, Adule
Hyg. Div,, 140, 7 pp.—The technique and interpresation
of results of the basophillc sggregation test are giveg in a
concise form. F.SAL
Legal Aspects of Engineering. W, C. Saotea. Johs
Wilcy & Soas, Iac., New York, 631 pp. Price $4.00.—
This is & direct application of the case method to eagisear.
iag problems, thres hundred cases being selected alter $50V
tegzl cases actually dealing with eagiceeriag prodlems were
carefully snalyzed. Cases dealing with compensation are
of the most izcerest. 8. gives a general discussion of the
subj Cases are given to Wuserate the folowing points:
dimination of defeases, hazardous employn eaplayer-
emmployee eelation, accidents arising out of dad iz the course
of employmeat, proximate cause, award, dcocadegw. t‘.“

) tion, St -
Magual of Industrial Health Hazseds. J. B. Frexrxx.
Service to [adustry, West Hartford, Coon 175 pp, Price
$1.00.—F. presents methods for the evaluadon of indus-
trial hygieae exposure ting from masy dusts, vagors.
and gases; The frst chapter gives principles whick are
hasic procedures for making sucveys aad describes sagte
pling devices, The other chaptersaregiveaovertotiema.
terials or ps of materials which may cause industrial
disease. For each substance, P, gives the occurreses 32d |
uses, certain physical properties, the ciinical symptoma-
tology it produces ia msa, the physiolagical respoases of
man o varicus concentratians, the coaceatrations allow-
abie ia the air of the workplace, and a simple method of
estimation [ alr. Numerous references gre givea. As3p-
pendix includes useful constzaws, formulas, and instruc:
tions foe the prepacation of standard solutions. e85t
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IRON & COAL TRADES REVIE

"LAXDON: sEPTREWBER 8. 1959

~ Iron-Ore Exi‘.raction in the Midlands’

OPEN CAST WORKING AND UNDERGROUND MINING

MITHODS OF HFI'ACS WORKING

A“ulgu ] ‘: ::dn;ib at ot
Nus oither out.
mummw{a 15 to 20 b, below
tha wirfues. Tue reinstatemant of sueh land
for sgricultyral use immediatel

oo deep for restorstion it wes
wined,  Excsvators ween thean introduced foe
sumoving the ore jasll. Ia the expension of
meot due to the War, the Americaa

long jib and mechasieal digger with & wide
¢ madius was introduced. Aboud this
wme srees were firnt left uarestared.

(ollowi i sad teed
M.-‘:‘w‘l‘m\“ p behind ln{h-nt"““

The sppendel descripinn of trenove satyme
tiea In tbe Midleads Das bees token from the
Repert® of the Coamitues oa the Restoratioa
of Laad Affected by lron Ore Working, and
deals’ with mathods of remeving the oves
burdes, snd wisalag i uadergroucd workiogs

toae @to wagoay D
gndull{‘n:dn as the Uonstcse is rmaved.
ing ls Uke & movadie ctif,

o a :b-n'llb sxtavatar me,
8 coaveyor s 1 8

The escavaior A removes everburden from the

pilon the laed torva & small

aen of
dsmped, but far this reases it (s euly eBciens ia
-dn\’.bnoi\. mo"r‘u‘unwol
Meat hi 1h or with

mad labeur, which are used in different quarvios,
it weuld be dificult g give o complane
weouat of them, Tha following ore descrip.
tisns of the work fu three quacries which ace
rpraentative of cortain typicel conditiens J

D A 1} cub. gd, dragfline ab A (Fig. 1) re
moves the 248 everburden (iucludicg ¥ is. of
hmtl) snd deposita i 30 C in & very shsllow
. asd dale "-formation vhich is then lavellwl

k z‘m ith eub, yc.':-‘z;.. 6t C. The opers.

is then compln s bcud. 4. sleem
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rrtieulu il conposition will geserally only be
sund where {4 s froe 10 trickle; c.g., en the
dope of the dumped material Wdc:«l' g down
W the quarry fosr.
warde of thin angle for dierens matarisls and
sumbiastions of aisterisla, becsuse i, in this
tog o1 \he gl ororberdon vud th focs of
top of ¢ u ovoshurden & e fece
2 s Cle of ropous 10 11 Morimoatally oo
an verage sagle o o 1} s00taliy c0
v.y\iuny‘, slthough It ms) bo'lmcr in beulder
clag where there i & 4es) of slipping sad
saeper is lmmtone. THe sngle of setusl Will
snd dals is nearly dlwage fatter thaa the sngle
of eepose proper bersuse the material ls pertiafly
spread o8 iS 13 emptisd from the srcovaier,

Messurements sre often .

(D) A e eareyr
ition of whlch cauld be sitered tntw,
placod em it by o emall excueat.

@ight be Josi

witaen sggested this, Comanit:

the it a5 ualively dovelopmens. The pre

verers cscact be whete there is
o acerburden of moere chen 0 . &
the straia vhich would de imposed
arm of the coureyor when thw trivk way
awsy from its poiss of euppoes. Tt w

-be eeay, therefore, o duwign & coovey:

waulkl groduce Better renuls with sa o
of 6 or more in depth than ere
the pressns gae vith o8 everburden of




.

‘336 .

The Iron and Coal Trades Review

.

September 8, 19.

Fatalities from Silicosis and Asbestosis
' THEIR INCIDENCE IN INDUSTRY
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HE recent Meprcar CONFEReNCE oF GENERAL
Mortors PHyYsrcans, held at the Biltmare
Hotel, Dayton, Ohio, November 2 and 3, 1939,
omprised five meetings and 18 presentations.
The Program was as follows:

“hursday, November 2:

ORNING Sesston: Chairman, M. M, Suarzx, MD,
Medical Director, Frigidaire Division, Daytan.
3 *Recent Developments in Relation to Silicosis,”

-U. Garpnza, M.D., Saranac Lake, New York.

A Plan for the Cm:.trol of Tuberculosis In Industry,”
fax Buaxzri, M.D,, Medical Director, AC Spark Plu(
ﬂvision, Flint, Michigan,

3. “X-Ray in Industry,” M. Wmiaam Cuorr. MD,
ur!ey Hospital, Flint, Michigan.
4. “Preliminary Report on Hyglene Studies of Weld-
" 1. B, Cast and V. J. Castrorp, Industrial Hygieae
abonto:y, General Motors, Detroit.

FTERNOON Sgsstoy: Chairman, A. L. onom. MDD,
Med!cal Director Fisher Body Division, Detroit,

5. “Recent Developments in the Occupational Derma-
ses,” Marion B. Sovzarrczn, M.D, New York Clty.

6. “The Course of Disabling Morbldity among Indus-
'hl Workers, 1921-1938," Wrrtamt M., Gararzn DSc,

* 8§, Public Health Service, Washlnzttan. D. C.

7. “The Industrial Nurse,” HaroLd M. Jamzs. MDD,
‘edical Director, Delco Products Division, Dayton,

8. “The Doctor's Part in-.the Personnel Progam™
zorce A. Cosury, Personnel Director, Delco-Remy Divi-
an, Anderson, Indiana.

S VENING Srssion: Chairman, WALTIR M, Sparsox,
« M. D., Director, Kettering Institute for Medical Re-
arch, The Miami Valley Hospital, Dayton.

9. “Relationships of Industrial Medicine to Private
sactice,” Stantzy J. Stxcen, M.D,, Chairman Council on
dustrial Health, American Medical Association.

10. “Unfinished Business,” C. F. Krrrnxve, Director
speral Motors Research Laboratories, Detroit,

riday, November 3

ORNING Sgsston: Chairman, C. L. Bmo, M.D,, Medi-
Director General Motors of Canada, Ltd., Osha-
| ¥ ! rlo, Canads.
o . Practical Approach to Supervision of Mental
‘am\ {n Industry,” F. S. Paaxty, M.D., Chief; Division ot
dustrial Hygiene, Dept. of Pensions and National
:alth, Ottawa, Ontario, Canada.
* 12. “An Example of Industry’s Participation In the
" 4i-Syphilis Campaign,” P. J. Ocusnver, M.D.. Medical

- ué
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oditor reserving i oll gases the right
10 comment on the same, i the cu~
rent ar ony tubtaquent iuuss, a1 they
may be Wncllned,

The Journal of Occupations! Diseases and Traumaetic Surgery
W'dn wﬁldi are comelldoud "'llu lndutml ch!cr” aud "lnunm!caol Jocmul of Mcdidu n‘ M«y ”

General Motors Corporation Medical Co_nfere_nce
—Dayton, Ohkio, November 2 and 3, 1930— .

Director, Fisher Body Lansing Division, Lansing, Michi-

gan.

13. “Study of the Factors of Employabllity, Especlally
Disabilities and Infrmities of the Elderly, and Problems
Arising from Employment of the Same,” Geoxce A. Pave,
M.D., Medical Director, Byatt Benrmu Division, Harrison,
New Jersey.

14. “En.rly Diagnosis of Acute Appendicitis” C. Rusu
McApast, M.D., Medical Director, Fisher Body St. Louis
Divisfon, St. Louls, Missourl
AFTERI\OON Sessioxn: Chalrman, F. B. Wrsraro, M.D,,

uodlal Directar, Delco-Remy Division, Aadmon.

18. "I!e!atlonshlp of the Length of the Inguinal Liga-
ment to the Occurrence of Inguinal Hernia,” C. M. Hurr-
INBRAND, ALD., Medical Director, Harrison Radlator Divi- .

sion, Lockport, New York,

16. “Hernja in Industy; Review of the Cases During
the Past Ten Years™ R. L. Jomvsrow, M.D Medlcal
Director, Inland Mtg. Division, Dayton.

17. “Antiseptics and Thelr Action,” R. M. FKEITMAN,
;&.D-. Medical Director, Linden Division, Linden, New

ersey.

18. “Management of Fractures of the Spine” R. W.
Posorsxy, MDD, Medical Director, Electro-Motive Divi-
sion, La Grange, Ilinois

Except for Dr. Surzsenrcer’s address.on “Recent
Developments in the Occupational Dermatoses”
all of the papers given at this Conference are in-
cluded here In full text, in the order of their
places on the Program:

Recent Developments in

Relation to Silicosis -

LzRoy U. Garoxzs, MLD,,
Director, The Saranac Laboratory for the Study .
of Tuberculosis,
_ Saranac Lake, New York
HEN your Chairman asked me to speak of
-new developments in thé field of silicosis
I was perplexad because all but a few of

‘ the pathological, clinical and diagnostic aspects

of this disease are now well established. I realized
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. .that you had becom'é better acquainted than I with

the practical problems of diagnosis because you
were dealing with them every day. After some
deliberation I decided to tell you of some of the
experimental work in progress at the Saranac
Laboratory and to permit myself to speculate as
to its significance. These experiments are incom-
plete and no conclusions are possible now, but
perhaps they may ultimately lead to a better un-
derstanding of the action of Lritant dusts upon

_ the lungs, .

As far as I have been able to discover, it is st
true that only certain forms of free silica and the
of fibrous silicates known as asbestos, are
capable of producing fibrosis in a normal lung.
Many other silicates have been Incriminated by
roentgenologists, but when autopsy specimens

have been examined it {s discovered that there:

is associated chroni¢ infection or that the inhaled
dust contains significant quantities of free silica.
1 shall first compare the action of chrysotile as-
bestos with that of quartz upon experimental ani-
mals and review considerable evidence bearing
on their respective modes of action. A few of
these observations now have oractical significance;
others may prove to be quite unrelated to the
pneumoconioses found in human beings.

‘ ~FOR the last yeﬁr or two we have been coming

to the conclusion that inhaled asbestos fibres
ave frritating not because they are silicates but be-
cause they are stiff ibres which mechanically ir-
ritate the lungs. Unlike the free silicas, these

minerals will not stimulate fibroblasts in any part_

of the body; only those in the lungs are affected.
It was inferred that these organs were affected
because the movements of respiration are so much
more rapid and continuous than those of other
viscera. Then it was discovered that if asbestos
was ground very finely so that few of the fibres
were Jonger than 2x in length the irritating prop-
erty of the asbestos was practically destroyed. In.
halation experiments with such fine chrysotile
asbestos have now been continued Yor three yéars,
No fibrosis has developed in spite of the fact that
an average atmospheric concentration of 123 mil-
lion particles per cubic foot of air has been main-
tained. In contrast I would point out that in a
previously reported experiment' one third this
concentration of long fibre asbestos dust produced
well marked fibrosis after about two years.

It the effect of asbestos were chemical, one
would expect that a decrease in size would ac-
celerate tissue response. With free silica large
pacticles have little effect, but as their size de-
creases cellular reaction becomes more vigorous
and even constitutional svmptoms may ensue?®
With fibrous asbestos the reverse {s true,.

The histology of early asbestosis does not sug-
-gest a chemical injurv. Even under the most ex-

- treme conditions that can be created by artificial

injection there is no prelishinacy- phase of tissue
necrosis with infiltration of leucocytes as occurs
with high concentrations of very fine quartz. The
connective tissue cells merely multiply very slow-
ly in areas where the ashestos fibres are caught

_than that between them and many other silicates.

.formation. In human subjects only cases of rapid-

in the L.onchioles. As collagen forms and con-
tracts, the air spaces are obliterated by scar tis-
sue. In experimental animals, at least, this change
is not a progressive one after cessation of exposure
to the dust as is the case in the response to quartz.
Perhaps the reason is the deposition of the pe-
cullar iron-containing coating on the surface of
the inhaled fibres giving rise-to the characteristic
“asbestosis bodies.” Dr. Timothy Learv consid-
ers? that the resultant smooth rounded ends of
these bodies are no longer capable of scratching
the delicate surfaces of the alr spaces.

Finally it is most suggestive that among dozens
of different silicate minerals only the five known
as asbestos, which are unique because they are
fibrous In structure, should be commonly recog-
nized as pulmonary irritants. The variation in
chemical composition within this group Is greater

In fact chrysotile asbestos has the same chemical
formula as a non-fibrous silicate, serpentine,
which is physiologically inert. Obviously irrita.
tlon would seem to be associated with the physical,
rather than the chemical, composition of these
minerals, . .
One point of practical significance may be indi.
cated by these observations, namely, that very
finely ground asbestos is not dangerous, This
conclusion has support in clinical observation, for
it has long been known that at the Thetford mills
there was no clinical asbestosis even though in
former years the atmosphere was very dusty and
the dust was extremely fine. The fact that fabri-
cation of fibres of the same mineral in American
plants could produce disease was one of the puz-
zling features of this disease. But these experi-
ments offer a plausible explanation. The fine dust
in the mills is composed of serpentine and ex-
tremely short chrysotile fibres; that in the spin-
m and weaving mills contains many more long

IN THE case of free silica everything points to
-achemical form-of irritation although the solu-
bility hypothesis as now conceived is not com.
patible with all the observations that have been
made. In experimental animals inhaling or in-
Jected with excessive quantities ‘of pure quartz
or flint in exceedingly fine state of subdivision, it
can be observed that tissue reaction takes place
in two stages. First there Is an acute inflamma-
tion resulting in necrosis. Following it there is
healing with fibrosis in the form of a granuloma
whose end product is the silicotic nodule. The
collagen laid down by the connective tissue cells
is modifled in a peculiar way analagous to that in
the tanning of leather, and this is responsible for
the characteristic hyvallnization of silicotic fibro-
sis. Incidentally. leather has been~tinned with
silica and sections of such leather reveal that the
collagen has undergone a similar hyaline trans-

ly developing silicosis show evidence of a two-
stage reaction. In those with ordinary chronic
disease, degenerative changes are slight and over.
shadowed by the formativn of connective tissue,

|
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The solubility hypothesis is based solely upon
indirect evidence. It is known that colloidal silica
is toxic and that quartz will dissolve to some ex-
tent in slightly alkaline fluids of the same pH as
those of the body. But it has never been possi-
ble to prove that silica has dissolved within the
body, because the soluble material is immedjately
comblned with local tissue elements. It is now
generally accepted that the soluble silica detected
in the urine and blood probably comes from In-

-gested food and drink rather than from inhaled
,dust. ,

WE have made a good many experiments whose
results are difficult to reconcile with the solu-
bility hypothesis, They do not necessarily invall-
. date it because we may not have all the facts and
do not know how to interpret them. For example,
we have found that cellular reactions begin within
15 to 30 minutes after injecting fine particulate
sllica. 1In the test-tube traces of dissolved silica
are only discoverable by an exceedingly sensitive
. colorimetric reaction after 12 to 24 hours, Possi-
bly “vital” factors may accelerate the process, but
p0 means of evaluating them has yet been dis-
covered. No one has ever produced fibrosis by
single or repeated injections of the various forms
of soluble silica. The effect is apparently not due
to the quantity of silica dissolved, for many of the
inert silicates in vitro are more soluble than quartz
or flint, Evidences of alteration of the surface
- of quartz particles long in contact with living tis-
sue have thus far escaped detection.

In years of experimenting to discover the
‘mechanisms by which free silica exerts its pe-
culiar effects upon living tissues we have re-

. peatedly observed evidences of a specific toxicity.
Guinea pigs, injected intraperitoneally with large
doses of fine quartz particles are often obviously
sick for some hours. When Mr. Cummings and
Mr.. Redlin? were seeking an avenue for the
quantitative introduction .of sflica they tried in-
travenous injections into rabbits and discovered
the method which we now use as a standard for

* comparing reactions to different dusts; But in-
cidentally they found that these animals would
die very promptly if the unit dose of quartz par-
ticles were too large. These deaths were not em-
bolic because they did not occur with large par-
ticles but only when the quartz grains were 3x or

. less in diameter, and they did not develop on in-
jecting’ suspensions of other minerals ground to
the same size.

Mr. Dworski and Mr. Delahant have extended
these early observations in a long series of ex-
periments that have yielded interesting though
puzzling information. They have shown that fine
silica injected into the left side of a guinea pig's
heart acts like a strong poison.

.Symptoms of shack followed by death within
® few minutes to one hour occur when a 400-gram
guinea pig receives an intracardiac injection of 3
or 4cc. of a 1% suspension of 1 to 3. quartz par-
ticles in physiological salt solution. The reaction
Is specific in that it is not produced by quartz par-
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ticles of larger size and it has not been observed
on injecting suspensions of several other minerals
ground to the same particle size. -

Sympioms are initiated even before completing
the injection by the onset of rapid, labored respir-
ation. The skin of the face and extremities becomes
pale. The animal displays uncoordinated mus-
cular movements and sporadic convulsions ter-
minating in death if the dose is sufficient. When
smaller doses are administered complete recovery
takes place. .

Autopsy of fatal cases discloses an intense en-
gorgement of the spleen, omentum and subperi-
toneal tissues which are deep purple.red in color.
The lUver, and {n fact practically all the remainder
of the body, is almost bloodless, Counts of ear-
vein blood show only about balf the number of
leucocytes present just before the injection and
a corresponding reduction in red blood cells. ' The
blood no longer clots. There is no hemolysis.

Anirngls that have recovered from one reaction
seem to acquire a tolerance so that in some in-
stances at least twice the former dose may be in-
jected without symptoms. The degree of toler-
ance, however, varies widely in differeat indi-
viduals, - p -

These symptoms are not influenced by the in-
jection of adrenalin. They are not reproduced
by transfusing the blood of an animal dying in -
shock inte another one of the same specles, They
are only exhibited on injecting suspensions of
quartz particles less than 3 in diameter, They
are pot produced by -injecting the supernatant
salt solution from which the quartz particles have
been removed by centrifugation. The severity of
the reaction does not vary with the age of the par-
ticle suspension, although the amount of soluble
silica increases on standing.

The toxic effects of quartz can be more or less
effectively neutralized by adding small amounts
of different substances. Colloidal aluminum hy-

droxide gives complete protection in @ -dilution
of 0.0352; colloidal ferric hydroxide is much’ less
effective. Animal charcoal cannot be injected, be-
cause it flacculates with the quartz and produces
emboli. The finely ground metallic aluminum,
used by Denny, Robson and Irwin in the preven-
tion of silicosis has no influence upon acute in-
toxication. Further experiments are in progress
to verify the conclusion of these authors that
aluminum coats the surface of the quartz particles
with {nsoluble material.® )

Recent observations indicate that all species of
animals are not equally susceptible to intravenous
injections of quartz, Dogs, which develop sili-
cotic fibrosis very slowly and under conditions
not yet defined. tolerate intravenous injections of
comparatively large doses of fine quartz without
symptoms of any kind. Rabbits, guinea pigs and

_white rats all die of shoek, .

- Soluble colloidal silica in dispersed phase is also

* Subsequent experiments have shown that sterilizing
suspensions of metallic aluminum by heat destroys their
power of neutralizing the action of silica. Unheated sus-
pensions of the metal are just as effective as the hydroxide.
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toxic, and intravenous injections produce the re-
actions just described with extremely small doses.
With larger ones death occurs promptly with
symptoms referable to the respiratory tract. The
lesions are then confined to over-distention of
the lungs and subpleural petechial hemorthages.

THE results produced by Injecting particulate
silica into the circulation all suggest a rela-
tionship to a large amount of mineral surface sud-
denly brought inte contzet with the blood or tis-
sues. This is borne out both by the absence of
reaction to large particles in excess of 3x in diam-
eter and possibly by the observations on neutral-
fzation. Any effect due to preformed soluble
silica liberated in the suspension before injection
has been eliminated, and no active soluble silica
could be demonstrated in the blood of an animal
dying in shock by transfusion into a second host.
Everything now suggests an effect taking place
very rapidly at the interface between the quartz
and some element in the blood or tissues. Whe-
ther this is due to the very rapid production of
colloidal sillea in this location or to unique elec-
trical properties of quartz is still a fascinating
subject for speculation. In the same category Is
the demonstration of the tolerance conferred by
previous injections.

The manifestation of scute toxic symptoms by
those species of animals which develop silicotic
fibrosis most readily and their absence in the dog,
which appears to be much more resistant, sug-
gests that these immediate reactions may have

+ some bearing on the etiology of silicosis. Until

more is learned about the reactions in the dog no
inference is possible.

The influence of particle size is just as signifi-
cant in the production of advanced silicotic fibre-
sis as it is in eliciting acute symptoms of intoxica-
tion. Many injection experiments have convinced

* us that quartz particles over 3s in diameter are

of little or no physiological significance. The fact
that the Jungs of persons exposed to most dusts
contain few particles larger than 10 In dlameter
has been responsible for the establishment of this
size as the maximum {mportant in dust counting.
As a matter of fact we know that with some dusts
there may be many larger ones. While it would
be just as well that any large fragments should
bte excluded from the lungs, it is felt that only
ones 3ux or less in diameter are responsible for
causing silicotic fibrosis.

We have long maintained that particles of this
size are irritating because they present a suffi-
cient surface of silica to the fluids. Recently Mr,
Dworskl decided to test this reasoning further by
injecting graded doses of different sized quartz
particles which would all present the same total
surface area. He found, however, that regardless
of the total surface, silicotic reaction only de-
veloped when the size of the particles was 34 or

less. On examining his material it was:discov- ..

ered that with particles 4 to 5« in diameter or
larger there were only two to four visible in a
thin section of each phagocyte. These cells ap-

L
- -

: §
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s {
peared to be quite uninfluenced by the ingested
materisl. In the case of particles 3 or under the ]
number inside each phagocyte was countless, and-
there was marked evidence of degeneration of the §
cytoplasm of these cells. In other words, the of. §
fect of surface area had to be exerted inside of the
cell and not upon the body fluids as a whole. Ex. §
tracellular quartz seemed to have little influence, }
and even intracellular particles of a large sizs"§
produced no visible evidence of irritation. y

HIS observation brings us back to the cause ¥

of these progressive changes. Apparently. §
they are initiated with degeneration in the pri-’ §
mary phagocytes, an effect which is exactly paral-” §
leled in the histogenesis of tuberculosis, Some: §
years ago I published a paper calliag attention: §
to the similarities between silicosis and tuber- §
culosis’? In ‘both of these diseases the primary. §
frritants, ‘quartz grains or tubercule bacilli, as §
the case may be, intoxicate the phagocytes. " In’
tuberculosis the cells thus polsoned are commonly: §
designated as “epithelioid cells;” in silicosis the §
morphological effect is similar. Visible fat §
droplets accumulate in the cytoplasm and the §
elements stainable by supravital dyes underge
rearrangements in characteristic patterns, Giant-f’
cells of the Langhan's type are produced in each*}
disease by stimulation and repeated multiplication® § *
of the nucleus. In each disease many cells die B -
and their degenerated products are liberated in: §
the tissue spaces. Incidentally it is the pabulum’ §
of necrotic cells in sflicotic lesions on which tu- §
bercle thrive so well, an effect which is responsible §
for the high frequency of complicating tuber- §
culous infection in silicotics. In the tubercle it. §
is in the necrotic or caseous tissue that tubercle &
dacilli are most frequent. Perhaps they not only.§
cause such caseation but they themselves thrive
on it. Coincidentalls more cells migrate to the E
area and proliferate to form the granulomatous §
nodule that is characteristic of each disease. ¢}
Finally the production of necrotic tissue, high |
in lipoids, by two very dissimilar piimary irri- ¥
tants recalls the experiments of Fallon® and his 3
hypothesis that {t is these lipolds which are di- &
rectly responsible for the formation of the granu- §
loma. He showed that the injection of such §
lipoids, freed at least partislly of contaminating §
silica particles, was capable of producing a granu- §
lomatous nodule. ]
Such mechanisms may be involved in the pro- §
duction of both silicotic nodules and tubercles E
It still remains to demonstrate the nature of the
primary injury by each of these irritants, and -}
is this problem that will probably engage our at- ¥
tention for some time to come. .

- g N
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A Plan for the Control of
Tuberculosis in Industry

Max R. Buanen,, MDD,
Medical Director,
AC Spark Plug Division, General Motors Corp,
_ Flint, Michigan

T IS a proud day when it can be stated that
I one of the safest places to be in this country is
at work. Statistics from the National Safety
Council seem to bear this out. The reduction in
the frequency and severity accident rates jn our
industrial institutions has been nothing short of
remarkable. Prevention has been the watchword.
With such improvements, the consideration of
~ 1e medical departments in industry has more re-
cently been drawn to the general health of its em-
ployees. Attention to the control of tuberculosis
has been a very major issue, We believe that in
no adult group throughout the country can so
much be accomplished in prevention and early
recognition of this disease as in our industrial in-
stitutions. : .

Legislation varies in the different States regard-
ing occupational disease but the ultimate objective
of this legislation is clear: The general health of

_the employee must. increasingly became.the. re-
sponsibility of the employer. While the status of
tuberculasis has been debated by many legisla-
tive bodies, silico-tuberculosis is definitely com-
pensable. In the state of Illinois the new occupa-
tional disease disability compensation law went
into effect on October 1, 1936, Dr. C. Q. Sapping-
ton states that “during the first year of the oper-
ation of this law, 10.9% of disability claims filed
were for pulmonary tuberculosis while silicosis
claims were 15% of the total.™ '

The corporation that is looking toward the fu-
ture with the best interests of its employees in
mind certainly should be actively engaged in the
problem of the control of tuberculosis. Many of
our industria! institutions have already shown, by

sin~arked reduction of the incidence of pulmonary

7 perculosis, just how this can be accomplished.
Qur own corporation has a very definite program
concerning tuberculosis.

HE PROGRAM: 3. TeeE Par.ExncrrovyMmext
TPuysxcu. ExXAMINATION. Every prospective
employee is given a thorough physical examina-
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tion. This is done with the intent of placing that
individual in industry where he or she is best
physically as well as mentally fitted. This exam-
ination is not done for the purpose of either pass-
ing or rejecting that person for employment. This
pre-employment examination gives the examining
physician the best possible opportunity to detect
pulmonary tuberculosis. ’

Dr. Robinson Bosworth, President of the Illinois"
Tuberculosis Association, states:® “83% of adult
pulmonary tuberculosis has its beginning in the
age group 18 to 28. In the vast majority of cases
there are no symptoms and no physical signs.”

It is exactly this age group that concerns us
most in our pre-employment physical examina-
tion, for it is during this age period that most em-
ployees first enter industry. We therefore feel
that such an examination is not complete without
an x-ray of the chest.

We believe, with Dr. Andrew R. Riddell, of the
Industrial Hygiene Department, Ontario Depart-
ment of Health, that the wholesale tuberculin
testing in industry has many disadvantages. He
states that? “the individuals must present them-
selves at least three times—there is considerable
disruption of work—even after most careful ex-
planation as to the meaning of the test, the em-
ployees who react positively are greatly dis-
turbed.” :

Applicants In whom active pulmonary tuber-
culosis is discovered are sent to their family physi-
clan. Our roentgenogram is at his disposal, but
must be returned to our files so that we can later
compare the progress of the disease and determine
at what future time those persons may be pro-
nounced employable.

Applicants with arrested or quiescent tubercu-
losis are placed at work after belng informed of
their condition and instructed to return for pe-
riodic examinations. These examinations for new
employees, in this classification, are conducted
every three months.

It has been Increasingly .evident that our- re-
sponsibility does not end there, We explain to
the employee that while he now has an arrested
tuberculosis, it was once active. We encourage
him to have the members of his family examined
by the family physician. We feel that not until
then has industry wholly discharged its duty to -
the community.

2. PerronIC ExaMINatIoNs For OLd EMPLOYEES.
These examinations are made at different times
and for varied reasons:

(a) Upon returning to work after vacations.

(b) After absence caused by an illness.

(¢) Re-employment following seasonal lay-off.

(d) Transfer from one type of work to another. ._ .

(e) Medical department requesting the exam-
ination for some definite reason.

(f) Volunteer requests by the employee for
such an examination.
" "Litile comment is necessary concerning these
examinations except to state that every employee
comes into our medical department for a general
physical check up at least once each year.

Two types of periodic examinations deserve
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- spe'cial attention. First, the medical department

requesting the employee to appear for some spe-
cific reason. Each employee has his own physical
record card. His visits to the medical department
are recorded here. If it is noticed that frequent
visits are being made for colds, bronchitis, loss of
weight, feelings of fatigue, etc.. he {s requested
to appear so that we may get at the underlying
cause, These examinations are always accom-
panied by x-rays of the chest and if the disability

_ s from early tuberculosis, we are able to detect it.

The other type of periodic examination is most
gratifying to the medical man in industry — the
physical check up requested by the employee him-
self. This is, indeed, a measure of the confidence
that bas been established between the medical de-
partment and the worker.

Cooperation with the family physician is of
paramount importance. When some disability is
uncovered and it is discussed with the employee’s
own physiclan, that employee realizes that the
corporation is not attempting to deprive him of
his job but is trying to keep him at work by im-
proving his health. Again confidence is estab-
lished, and that is the best foundation for a suc-
cessful program to maintain a high standard of

_ health within your organization.

One striking example of such a relationship is
of unusual interest in regard to the tuberculosis
problem. After the installation of excellent x-ray

. equipment in one of our plant hospitals, it was

suggested to the employees that they take advan-
tage of this opportunity to have their chests

. x-rayed. These were all old employees, some

with service records of over 20 years. The re-

sponse was amazing. Over 4600 employees re-

quested the examination during the first 10
months. .

All of these employees were working every day.
They considered themselves in excellent health—
o0 did the medical department as a matter of fact,
as their previous physical examinations during
-the -year had shown no disabilities. However, 12
cases of early active tuberculosis and 42 cases of
arrested or quiescent tuberculosis were brought
to light. The active cases are all under treatment
—nine of them have been referred to sanatoria by
the family physician. Active tuberculosis has also
been found by the family physician in the house-.

" holds of those in the arrested groups.

. 3. CoNTtROL O TuBERCULOSIS WITHIN THE PLANT.
If there is to be real control of tuberculasis in in-
dustry, the activities of the industrial medical de-
partments must not stop with examinations with-
in the glant hospital. '

Dr. G. T. Drolet* has shown conclusively that
where there are bona fide cases of active tubercu-
losis the results of treatment, irrespective of
where or how, are still far from satisfactory. In

* other words, “the hopeful sign is steady reduction

in the number of cases and not what happens to
those who actually develop the disease. Progress
has come by prevention and not through treat-
ment.™ :

We must take a page from the program of the

INDUSTRIAL MEDICINY

- formed of the hazards that are present and show? §
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plant safety engineer and again adopt “preven.
tion” as our slogan. , N -
As Dr. C, D. Selby has stated. the industriz)
physician is the health officer of the plant® *“Itj; §
his duty to locate, {dentify and determine the im. §
portance of all occupational and environmenta] £
sources of disease or health impairment and tq §
see that they are corrected.” . ’ ;
In relationship to tuberculosis he must know if §
“exposures” to the inhalation of dust particles or §
obnaxious gases and vapors are present within the: 8
plant. Also he-must piy atrention to overcrowd;
ing, proper lighting. ventilation, arranging rest¥
periods for those engaged in strenuous or necestk
sarily rapid operations, and have knowledge of the &
toxicity of materials handled. 45
Dr. Hamilton® has listed definite industrial poiz &
sons which are capable of irritating severely t!:% 3
bronchopulmonary system and activating a prg'} K
existing pulmonary tuberculosis — chlorine gas; k
ammonia, benzine, brass fumes. phosgene, nitric
?cid fumes, selenfum and vanadium, to mention &
ew. . X
The danger of exposure to the inhalation of.§
dust, especially silica dioxide (crystalline sflica)j
is only too well known. It is not within the prov- }
ince of this paper to discuss silicosis, Howevué B
as Dr. Riddell® has stated. “Tuberculosis is the §
commonest and most important complication in-
deaths among silicotics, Therefore i{n any dis’ B
cussion of the control of tuberculosis in industry; §
the subject of silico-tuberculosis must have its. §
place.” : , 8
Dr. LeRoy Gardner® contends that “silicosis is §
the menace that it is because it specifically pre- §
disposes to tuberculosis. It is tke laster which Is §
responsible for disability, lost time, and, in many §
cases, death, and it is really tuberculosis against: §
which we have to fight.” 15
- This statement has been recently challenged by E
Dr. George Ornstein.'* :
Whatever the conclusions may be in the futuré §
concerning the exact rdlationship of silicosis to §
tuberculosis, the industrial physician ‘must coos 3
tinue his attempt to eliminate dust. ¢l
Dust counts should be made to locate the points §
of greatest hazard. Consultations should be held' E
with the safetv engineer as to the best type of con- §
trol, whether (a) mechanical ventilation of the §
positive or supply type or local exhaust systems; §
(b) isolation or total enclosure methods, or (c) §
respiratory protection by respirators and positive E
pressure masks or helmets. are to be advised. i
. B
THE purpose of industry is manufacturing: §
Often the installation of adequate equipment §
is expensive. This adds to the cost of the manu- §
factured article. It behooves the industrial physi- §
cian to study his problem with care. OQur experi- ¥
ence has proved that when management is in- )

the necessary ‘steps toward their eliminatios. g
whole-hearted cooperation is immediately forth-}
coming. . o

To Susanize: A plan to control tuberculosé a
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) m industry must start with p're-employmex:: ex-

amination. The majority of employvees firs: erter

" industry during the age period when adul: pul-

monary tuberculosis is most prevalent. X-rax of
the chest is a requirement. if early cases are 10 be
detected. When arrested or quiescent cas:s are
discovered, we feel that it is Industry's duty o the
community to cooperate with the family physician
in an attempt to uncover active cases in that em-
ployee’s household. '

.. Once the employee is at work. periodic ex-
aminations are the next requirement.
“an examination should be conducted at least

Such

annually. The employee quickly learns the per-
sonal value of these physical check ups. Ceon-
fidence then established between the worker and
the medical department goes far toward simplify-

. . ing any plan for the control of tuberculesis in in-

dustxry. .
Lastly, the influence of the industrial medical

department must extend to every department of

the operating plant. Inspections must be made
arly. The industrial physician should be

* familiar with every possible “exposure” to health

impairment. This is the final requirement of our

program. .
Our goal should be to make the employee's
hours it work not only the safest from accident

g 'but‘ also the freest from exposure to disease.
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X-Ray in Industry

"M Wittram Currr, MD, FACP.
Hurley Hospital,
Flint, Michigan

X THE new attitude that has grown up beiween

industrial physicians and the employvees of
this organization, stimulated by the cansult-

" ant, has made it not only an interesting privilege

but akso a pleasure for an associate to be in conzact

with what we must feel are among the best ideals.

of the medical profession. Therefore. it sec¥is 1o
me that you might be interested in my' experience
of the past two vears in the fleld of x-ray in in-
dustry,

That x-ray has had its definite funciisr you

-, INDUSTRIAL MEDIC. °
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all know, from the several years that industry has
recognized its use. The contact of the roentgen-
ologist with the industrial physician has been
largely in the field of forensic medicine. With
the new awakening of industry to the importance
of preventive medicine has come a change in the
qualifications of the roentgenologist and the physi-
cian, and a necessity for greater cooperation with
and by the management of the organization. This
has meant a study of the hazards of industry. That
necessitates not only an intimate knowledge of
those hazards but of those who.may encounter
therz. Therefore, the roentgenologist must have a
close contact with the factory physician, who in
turn. must have contact with the individual em-
plovee and be conversant with the nature of his
work. ’

Just how large a part the roentgenologist can
contribute to this field of medicine depends upon
two factors: first, the physical set-up of the de-
partment and, second, the cooperation received
from the management.

The extent of the equipment naturally depends

" upon the sfze of the plant and the burden that will

be imposed upon the medical department. How- -
ever, there are certain minimum requirements
that can not be neglected if efficient gservice is to
be rendered. The equipment and arrangement of
the department must be such as will produce the
results most economically.

In the past two years the author has had the
opportunity to organize and try out, what in his
own mind is a model industrial x-ray department,
this because of a sympathetic management and-
the helpful cooperation of a medical department ,
which was attuned to the requirements of modern
industrial medicine.

It is impossible to do adequate work without
efficient equipment. And it has been thoroughly
demonstrated that in larger factories x-ray work
can be done most economically within the plant
itself. To refer cases to the private roentgenolo-
gist is both expensive and lacks the cohesive ef-
ficlency that can only be obtained within the
organization, .

The result of two years’ experience has demon-
strated that the initial cost of the x-ray equipment -
is an extremely small factor in the economics of a
medical department. With the most modern
equipment and with a well regulated plan of
operation the cost per case is hardly an incident
in factory medicine. My experience in the or-
ganization with which I am connected has shown
that the entire capital investment for the x-ray
equipment has not only been liquidated but has
also shown a dividend in less than two years. How-
ever, the greatest dividend has been in the salvage
of individuals working in factories and by appreci-
aiing their pnysical needs, placing them back in
industry in positions they can adequately fulfill,

In the time that we hate had the opportunity to
examine the employees. we have seen upwards of -
601G cases. We have detected cases of early tu-
berculosis. placed themi under the proper condi-
tions for their rehabilitation, and had the plcasure
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CLINICAL STUDIES IN ASBESTOSIS'.
MOSES J. STONE*

Among the newer diseases, which are a byproduct of our industrial
age, asbestosis has come to occupy a fairly prominent position. The
diagnosis of this form of pneumonoconiosis, its clinical course, the effect
it produces on organs other than the lungs as well as its various compli-

' cations and sequelae are still very much in the controversial stage. The

marked development in the industrial use of asbestos has resulted in an
increase in the number of people exposed to this occupational hazard.
This, together with the greater interest developed by medical men and
legislature boards in industrial disease, has produced a great impetus in
the study of this subject. The literature on this subject is still rather
meagre, and only recently has the hazardous nature of exposure to
asbestos dust been recognized and studied.

Asbestos is a hydrated magnesium silicate, the composition of which
varies with the sections from which it is mined. Most of the asbestos
used in the United States is Canadian crysotile containing approximately
43 per cent magnesium, 13 per cent water and traces of iron and nickel.
To be sure, asbestos is not a new mineral. Known to the Romans, who
mined it from the Alps and from the more remote Urals, the mineral
was mentioned in the writing of Herodotus and the second Pliny. Marco

Polo spoke of its use by the Tartars. '
- Only within the last decade, has the subject of asbestosis really re-

ceived the attention of the medical world. Prior to 1924, there is but
one recorded case of disease due to the inhalation of asbestos dust.
This was recorded in 1900 by Montague Murray in the Charing Cross
Hospital Gazette. The first complete description of this disease entity
appeared in 1927 when Cooke (1) and McDonald (2) reported 2 cases
of asbestosis and discussed the histological changes found in the lung.
Hoffman (3) was the first American to focus attention on the magnitude
of the asbestosis problem in the United States. In 1930 Mills (4)

1 Presented at a gession of the Clinical Section at the 35th annual meeting of the National
Tuberculosis Association, Boston, Massachusetts, June 28, 1939.
% 520 Beacon Street, Boston, Massachusetts.
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offered the first pathological report published in the United States.. In
the same year, Lynch and Smith (5) reported their findings on asbestosis
bodies.

An interesting feature of asbestosis is the finding of the asbestosis
bodies in the lung as well as in the sputum. Gloyne and others described
the asbestosis body as a core of asbestos fibre surrounded by iron con-
taining deposits. It is golden yellow in color and does not stain with
ordinary histological stains but becomes a brilliant blue when treated
with potassium ferrocyanide. The bodies are slender, elongated, seg-
mented structures with bulbous ends. The substance of the body ap-
pears homogeneous except for the centre linear thickening which is the
asbestos fibre. The essential features of the pathological changes appear
to be pleurisy, marked diffuse fibrosis with contraction of the lungs, and
the presence of the asbestos fibres and the asbestosis bodies. Uniform
thickening of the visceral pleura is found with varying degrees of pleural
and pericardial thickening. The fibrosis extends into the apices with
obliterating layers.of fibrous tissue surrounding the bronchioles. The
pulmonary endarteries are surrounded by fibrous tissue and may show
thrombosis. The interlobar and intrapleural connective tissue is
thickened. Numerous alveoli may bé obliterated by fibrous tissue,
others may be emphysematous, while still others are filled with leuco-
cytes and alveolar cells. Occasional giant cells, not to be mistaken for
tuberculous giant cells, are found. There are asbestosis bodies in the
lumina of the bronchioles, in the alveoli and in the fibrous tissue. An
amorphous brown pigment, often phagocytized by the alveolar cells, is
scattered throughout the lung. On section the trabeculae stand out in
the fibrous network and may present evidence of septic bronchitis,
bronchiectasis, bronchopneumonia or lobar pneumonia as the terminal
events. Lynch (6) and Gloyne (7, 8) note that the presence of asbestos
fibres in the mouth and nose are indicative of exposure but not neces-
sarily of disease. - Essentially the presence of asbestosis bodies indicates
tissue response to dust. .

Since 1930 mueh has been written on this subject both from the clinical
and public health points of view. Many controversial points, such as
the action of asbestos dust on lung tissue, the relationship of asbestosis
to infections, especially tuberculosis, and the effect it has on the circula-
tory system, etc., still remain that demand the attention of investigators.

This report is based on a study of 180 patients who were examined by .
me in collaboration with the late Dr. John B. Hawes, 2nd. Jhe patients
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ASBESTOSIS _ 15

had been employed for three years or more in a factory manufacturing
asbestos brake lining for automobiles and worked in the carding, spinning
or weaving rooms. Many of them were engaged in the more dangerous
work of crushing the crude asbestos. The great majority of them had
been employed from five to fifteen years, and many had worked for
more than twenty-five years. The cases came to our attention through
disability claims and were given complete physical examinations during
the years of 1936 and 1937. None were employed in asbestos factories
at the time or since their medical examinations.

CLASSIFICATION

Of the 180 patients, 32 were diagnosed as negative, although they
claimed disability. X-ray film as well as physical signs failed to show
any abnormalities that could be ascribed to asbestosis. The remaining
148 patients were classified as follows:

Stage I—78 patients

Stage IT—54 patients
Stage IIT—16 patients

A patient was classified as stage I when there was definite limitation of
chest expansion (less than 2 inches) in addition to roentgenological evi-
dence of increased lung markings. It must be admitted that frequently

difficult to draw the line between normal and exaggerated lung markings.
Unlike silicosis the early fibrotic changes are very indefinite and only
after considerable experience, careful standardized X-ray technique and
proper history, can a diagnosis of early asbestosis be made, and even
then not with any degree of certainty. In stage IT were included those

Fic. 1. Stage I. Patient worked for four years as an inspector in a plant manufacturing
ashestos brake-lining. Two years prior to the examination he noticed lack of energy and
strength, also some cough and expectoration. There was only slight dyspnoea on exertion.

Frc. 2. Stage I  Patient worked for thirteen years as an inspector in a plant manufac-
turing asbestos brake-lining. Hehnshaddxymughformenymwhxchhsmnunudm
about the same; also dyspnoea on the slightest exertion.

F16. 3. Stage ITI. Patient has been exposed to asbestos dust for twenty-five years. He
hasmarkeddyspnocaandhnstomtuponastoolatsideofbedmdsleepsinthntposiﬁon
Unable to ke down. Chest expansion, one inch.

Frc. 4. Asbestosis bodies found in the lungs of patient who died of pulmona.ry tubacnlosxs.
Note the various sizes and shapes of these bodies, as seen with the low power lens.

FIG. 5. Asbestosis body. High power magnification -
F16. 6. Another view of the asbestosis bodies (high power)

-
.
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patients who bad definite symptoms and whose X-ray films revealed
definite evidence of pulmonary fibrosis. In stage III were included
those patients who had both definite symptoms as well as roentgenologi-
cal evidence of marked pulmonary involvement.

LENGTH OF EXPOSURE

Number of Cassr Years of Esposure
47 4 or less
56 49
40 9-14
25 14 years and over

lELATiONSEIP OF LENGTH OF EXPOSURE TO PATHOLOGICAL CHANGES IN
THE LUNGS

.- Of the 47 patients who were exposed four years or less, 25 showed no
definite pathological changes; 14 were classified as stage I and 8 as
stage II. Fifty-six patients worked four to nine years. Of these, 36
cases were classified as stage I, 12 were considered as stage II or fairly
marked asbestosis and 8 were found to be suffering from advanced or
stage ITT asbestosis. Of the 40 patients who were exposed ten to fifteen
years, 14 were classified as stage I, 20 as stage II and 6 as stage IIL.
Twenty-five patients were exposed for over fifteen years. Of these, 9
showed the early pulmonary changes of stage I, 14 were classified as
stage IT and 2 as stage ITI. The average length of exposure of the stage
I patients was eight years; stage II, ten years; stage III, eleven years.
While there is but slight evidence that the degree of fibrosis is apt to
increase with the length of exposure, there are other factors, such as

intercurrent infections and other constitutional factors, that play a part -

in the development of fibrotic changes in the lung structures.

Since all patients were seeking compensation on account of disability, v

many of the complaints were undoubtedly exaggerated. On careful

questioning, however, one could evaluate the symptoms fairly accurately. .

The outstanding symptom in all the patients was dyspnoea. Many also
complained of tightness in the chest. Of the 54 patients in stage II,
32 complained of dyspnoea on slight exertion, tightness in the chest,
cough and general fatigue. In addition to the above symptoms; 10 pa-

tients also complained of marked loss of weight. All of the 16 patients

in stage III complained of dyspnoea, inability for any sustained effort,
cough, expectoration, tightness in the chest, anorexia and loss of weight.
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ASBESTOSIS _ 17

PHYSICAL EXAMINATION

The chest findings were mainly those of basal fibrosis with accompany-
ing emphysema at the aplces On the whole, physical ﬁndmgs were
quite meagre, and were not in propomon to the symptoms given by
pa.uents The outstanding physical sign was diminution of chest ex-
pansion. Many cases showed evidence of dulness at the bases with
hyperresonance near the apices. In the majority of cases auscultation
disclosed prolongation of the expiratory phase with some high-pitched
dry crackling riles. Moist rles were found only when there was definite
evidence of associated bronchitis or bronchiectasis.

X-RAY EXAMINATION

X-ray examination constitutes the most important single procedure in
the diagnosis of asbestosis. Those who have examined many cases of
silicosis will find the X-ray interpretation of asbestosis extremely diffi-

" cult. Early X-ray diagnosis of asbestosis is still in the realm of conjec-

ture and should be undertaken only by those who have had the oppor-
tunity to examine many such cases.

In the early stages there is only a slight relative increase in density in
the lower zones producing a filmy, hazy appearance of the bases. The
shadows are much finer, lighter, and have a granular appearance, rather
than the nodular or patchy type of infiltration found in silicosis. The
apparently small amount of lung involvement in the early stages makes
the X-ray evaluation rather difficult. As the disease progresses, signs in-
dicative of stage I1 are scen. There is an increase in density in the lower
lung zones, the diaphragm becomes indistinct in outline and shows, on
roentgenoscopic examination, limitation of motion. The costophrenié¢
angle is obliterated by thickened pleura. A fine lace-like network of
fibrosis of interstitial or perivascular form rather than a definitely
parenchymatous type is seen. | The characteristic chest X-ray film shows
granular or “ground-glass™ppearance with more or less obliteration of
the usual linear pulmonic markings. This is localized inymost cases in
the midlung region and bases. The bronchovascular markings are in-
creased and often pericardial and pleural thickenings are noted. Many
cases in our series showed elevatlon of the diaphragm. In stage III,
because of the frequently associated bronchitis and bronchiectasis, the

parenchymatous changes‘become more marked.
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TUBERCULOSIS IN ASBESTOS WORKERS

The still debatable question of the relationship between asbestosis and
tuberculosis has been discussed by numerous authors. This study was
mainly undertaken to determine the incidence of tuberculosis among
asbestosis workers. Since many patients do develop pulmonary fibrosis,
their resistance to pulmonary infections is greatly decreased. Most of
the English investigators, among them Stewart (9), found marked in-
crease of tuberculosis infection among asbestos workers. He states that-
there can be no question that pulmonary asbestosis predisposes to
tuberculous infection of the lungs. His opinion is also held by Eliman
(10) who found an increasing incidence of tuberculosis in persons exposed
to asbestos dust. Donnelly (11) refutes these above statements and
finds no definite relationship between asbestosis and tuberculosis. In
fact Merewether and Price (12), finding only 3 cases of tuberculosis
among 374 cases of asbestosis, indicated that a lessened susceptibility to
tuberculosis existed in such cases.

Out of 180 films taken in our series of cases, 9 showed evidence of
parenchymatous tuberculous infection; two of this group had active

. tuberculosis and 7 showed inactive or healed lesions. In our series of

16 cases of advanced asbestosis, only one had active tuberculosis. One
other active case of tuberculosis had only moderate asbestosis (stage II).
Of those patients who had inactive disease, 5 had moderately advanced
asbestosis (stage IT), and all had been exposed to asbestos dust for more
than ten years. Thus we are not impressed with tuberculosis as being

a serious complication of asbestosis. We find that bronchitis, bronchiec-
tasis and bronchopneumonia are more frequently associated with asbes-

tosis than is tuberculosis. Indeed we.feel that, because of the frequency
of tuberculosis in silicosis, many patients with bronchitis or low grade
‘bronchopneumonia were erroneously diagnosed as being tuberculous.
Only one person in our total series has subsequently developed active
pulmonary tuberculosis.

HEART STUDIES

One hundred and fifty patients were studied to ascertain the-cardiac
involvement, if any, in cases of asbestosis. Heart measurements were
done by Dr. George Levene of the Massachusetts Memorial Hospitals.
Ninety of the 150 patients studied, or 60 per cent, showed prominent
pulmonary vessels. This prominence was apparently either due to en-
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ASBESTOSIS 19

gorgement or perivascular fibrosis. The transverse diameter was in-
creased in 50 cases, or 33 per cent, after excluding cases of organic heart
disease, such as hypertension, coronary sclerosis and rheumatic heart
disease. Thus it was felt that asbestosis was apparently the cause of
the increased transverse diameter in 33 per cent of our cases. Thirteen
cases, or 8 per cent of our total series, had right-sided hypertrophy. A -
study was then carried out to determine the heart findings in 56 cases
classified as moderately advanced (stage IT) and advanced (stage III)
asbestosis. Of these 56 cases, 35, or 62 per cent, showed prominence of
the pulmonary vessels; 25, or 44 per cent, showed an increase of the
transverse diameter (7 cases of the latter group were excluded because
of associated heart disease). In the remaining 18 patients, or 32 per
cent, the enlargement of the transverse diameter was associated with
asbestosis.

Apparently then the heart and the pencardmm are affected in asbes-
tosiy much more so than in any other type of pneumonoconiosis. The
cardiac outline is obscured by the superimposed increased fibrous tissue
of the Jung with advancing degrees of asbestosis. The pleuraperi-
cardium, the pleura of the lower lung fields and the diaphragmatic domes
become thickened and the usually sharply demarcated heart contours are
blurred. The marked emphysema and pulmonary fibrosis of stages IT
and ITI may cause rotation or lateral displacement of the heart. Unless
roentgenoscopic examination is carried out, the sagittal roentgenograms
alone will not convey a true impression of cardiac size or shape. Insuch
cases lateral views together with roentgenoscopic examination are recom-
mended to clarify the diagnosis. The roentgenographic appearance of
any stage of asbestosis associated with heart disease may be greatly
accentuated by passive congestion. As a result of our studies, roent-
genoscopic examination is recommended to determine enlargement of
the heart shadow and alterations'in the cardiac silhouette. This is of
special importance in cases of asbestosis associated with hypertension,
mitral stenosis and cor pulmonale. - It is our belief, therefore, that
cardiac embarrassment is of utmost importance in the causation of
early symptoms. It is evident that the dyspnoea noted early in this
disease is of cardiac or circulatory rather than of pulmonary origin.

BOLIDW‘UP STUDIES

We had an opportunity to reexamme 13 patients of this group from
two to three years after their first examination. Two of this group were
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originallyclassified as stage III; 8, as stage II, .and 3, as stage I. These
patients were carefully studied in The Clinic for Cardiac Research of
the Massachusetts Memorial Hospitals by Drs. George Levene, William
Duncan Reid and Maurice A. Lesser. The vital capacity was affected
in all cases, being from 50 to 75 per cent below the normal, calculated
on the basis of height and weight. X-ray examination revealed definite
progression of fibrosis in the two cases that were originally classified as
stage III. Two patients had evidence of old coronary disease. This

was corroborated both by the X-ray as well as electrocardiographic’

examination. The electrocardiograms of the remaining patients were
entirely normal. Sedimentation rates were normal with the exception
of the two with coronary disease which showed an increased rate.

Our impression gained from the study of this small group is that in
advanced fibrosis due to asbestosis the” disease will progress even after
exposure ceases. This, however, is not the case in the earlier stages.
We also feel that the heart is not’ affected unless pulmonary fibrosis is
marked. In the light of the blood studies, fibrosis is the result of irrita-
tion due to asbestos fibres, and is not the result of infection.

Since the entire group was first examined, 18 patients have died. The

cause of death was given as follows:

Pulmonary tuberculosis. .. ... ... ... oo 3 cases
BronchopneumOonia. .. .....veeiieneniieireeirenrannegoncorasanenses 5 cases
Lobar pneumonin. .........veoiuiiiiiiiairniiniararnenaenenannaenas 2 cases
CarcnOmA. .......ivtietiieitieneraaaeneniraarrasaansaracnacnsnn 2 cases
Cardinc disease. ... ....ccouuiiiniiiiieieetieniertarecareasnneasnsss 2 cases
Cerebral sShock. .. ....ooouiiiiiiiiii it iiieiiianreneicoaeiaaeenanns 1 case

Actidental. ... ..oiiiiiiiiiiiiiii i i e ieae e 2 cases
Brain tumor. ........................... A P 1 case

Most of the patients are still able to pursue a gainful occupation although
unable to perform duties that demand much physical exertion. Seven-
teen patients are semi-invalids, most of them complaining of cough and
marked dyspnoea.

CONCLUSIONS

1. Asbestosis, like silicosis, constitutes an occupational bazard, arising
from exposure to asbestos dust.

2. Pathological findings are those of pulmonary fibrosis and thickened
pleura, most marked at both bases.

3. Dyspnoea is an early symptom and is the chief cause of early
disability.
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4. X-ray findings are not characteristic in early stages. In advanced
asbestosis X-ray reveals lace-like interstitial fibrosis and thickened pleura
at the bases giving the “ground-glass” appearance.

5. Bronchial and bronchopulmonary miecnons are common com-
plications.

6. Tuberculosis is not a frequent concomitant of asbestosis.

7. Advanced asbestosis not infrequently leads to right ventricular
hypertrophy and failure.

8. When exposure ceases, fibrosis does not progress unless the degree
of mvolvement is already marked.

9. All health laws relating to dusty occupatmns should be rigidly en-
forced in all asbestos factories.

10. Workers developing pulmonary fibrosis in the course of exposure
to asbestos dust should be entitled to compensation.

I am deeply indebted to Drs. George Levene, William D. Reid, Maurice A. Lesser of the
Clinic for Cardiac Research of the Massachusetts Memorial Hospitals and to Dr. Lois C.
Miller of the Department of Radialogy for their co&paahonandvalmhlemtmce given
mempmpamnnnofthispa.per
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General Motors Corporation Medical Conference -
—Dayton, Ohio, November 2 and 3, 1030—

HE recent MEvicaL CONFERENCE oF GENERAL
Morors Puysicians, held at the Biltmore
' Hotel, Dayton, Ohio, November 2 and 38, 1939,
comprised five meetings and 18 presentations.
The Program was as follows:

Thursday, November 2:

ORNING Srsston: Chairman, M. M. SmArer, M.D,,
Medical Director, Frigidaire Division, Dayton.
1. “Recent Developments in Relation to Silicosis,”
L:Rov U. Garoner, M.D,; Saranac Lake, New York.
2. “A Plan for the Control of Tuberculosis in Industry,”
m.x Buaneil, M.D., Medical Director, AC Spark Plug
Division, Flint, Michlnn.
3. “X-Ray in Industry,” M. Wnuam Cuyr, M.D,
Hurley Hogpital, Flint, Michigan.
4, “Preliminary Report on Hygiene Studies of Weld-
ing,” L. B. Case and V. J. Casraor, Industrial Hygiene
Laboratory, General Motors, Detroit.

AFTERNOON Sessron: Chairman, A. L. Baoors, M.D.,
Medical Director Fisher Body Division, Detroit.

5. “Recent Developments in the Occupational Derma-
toses,” MartoN B. Surzszncer, M.D,, New York City.

6. “The Course of Disabling Morbidity among Indus-
trial Workers, 1921-1838," Wiriam M. Gararer, D.Sc.,

. U. S. Public Health Service, Washington, D. C.

7. “The Industrial Nurse,” Harorp M. Jamrs, M.D,,
Medical Director, Delco Products Division, Dayton.

8. “The Doctor’s Part in the Personnel Program,”
Geonce A. Cosunn, Personnel Director, Delco-Remy Divi-
sion, Anderson, Indiana,

EVMG SesstoN: Chairman, Warter M, SivrsoN,
M. D., Director, Kettering Institute for Medical Re-
gearch, The Miami Vaney Hospital, Dayton.

9. “Relationships of Industrial Medicine to Private
Practice,” StaNLEY J. SExcER, M.D,, Chairman Council on
Industrial Health, American Medical Association.

10. “Unfinished Business,” C. F. Kxrreamve, Director
Ceneral Motors Research Laboratories, Detroit.

Friday, November 3:

ORNING SessioN: Chairman, G. L. Bmp, M.D., Medi-
cal Director General Motors of Canada, Ltd., Osha-
wa, Ontario, Canada.

11. “A Practical Approach to Supervision of Mental
Health in Industry,” F. S. PARNEY, M.D,, Chief, Division of
Industrial Hygiene, Dept. of Pensions and National
Health, Ottawa, Ontario, Canada.

12. “An Example of Industry’s Participation in the
Anti-Syphills Campaign,” P. J. Ocasner, M.D, Medical

SC-ALL-02161

Director, Fisher Body Lansing Division, Lansing, Michi-

gan.

13. “Study of the Factors of Employability, Especially
Disabilitles and Infirmities of the Elderly, and Problems
Arising from Employment of the Same,” GroRge A. PaoL,

M.D., Medical Director, Hyatt Bearings Division, Harrison,
New Jersey.

14. “Early Diagnosis of Acute Appendicitis,” C. Rusx
McApam, M.D., Medical Director, Fisher Body St. Louis
Divislon, St. Louis, Missourl.

FTERNOON Sesston: Chairmsn, F, B. Wismarp, M.D,,

Medical Director, Delco-Remy Division, Andemon.
Indiana.

13. “Relationship of the Length ot the Inguinal Liga-
ment to the Qccurrence of Inguinal Hernia,” C. M. Hyrr-
ENBRAND, ., Medieal Director, Harrison Radiator Divi-
sion, Lockport, New York.

16. “Hernia in Industry; Review of the Cases During
the Past Ten Years,” R. L. JomnsroNn, MDD, Medical
Director, Inland M{g. Division, Dayton.

17. “Antiseptics and Their Action,” R. M. Faermax,
M.D., Medical Director, Linden Division, Linden, New

18, ':Ma'nagement of Fractures of the Spine,” R. W.
Posonrsky, M.D., Medical Director, Electro-Motive Divi-
sion, La Grange, Illinois.

Except for Dr. Surzsercer's address on “Recent
Developments in the Occupational Dermatoses”
all of the papers given at this Conference are in-
cluded here in full text, in the order of their
places on the Program:

Recent Developments in

Relation to Silicosis

- LeRoy U. Garoner, MD.,
Director, The Saranac Laboratory for the Study
of Tuberculosis,
Saranac Lake, New York

HEN your Chairman asked me to speak of

V V new developments in the fleld of silicosis
I was perplexed because all but a few of

the pathological, clinical and diagnostic aspects
of this disease are now well established. I realized
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that you had become better acquainted than I with
the practical problems of diagnosis because you
were dealing with them every day. After some
deliberation I decided to tell you of some o6f the
experimental work in progress at the Saranac
Laboratory and to permit myself to speculate as
to its significance. These experiments are incom-
plete and no conclusions .are possible now, but
perhaps they may ultimately lead to a better un-
derstanding of the action of irritant dusts upon
the lungs.

As far as I have been able to discover, it is still
true that only certain forms of free silica and the
group of fibrous silicates known as asbestos, are
capable of producing fibrosis in a normal lung.
Many other silicates have been incriminated by
roentgenologists, but when autopsy specimens
have been examined it is discovered that there
is associated chronie infection or that the inhaled
dust contains significant quantities of free silica.

I shall first compare the action of chrysotile as-
bestos with that of quartz upon experimental ani-
mals and review considerable evidence bearing
on their respective modes of action. A few of
these observations now have practical significance;

‘others may prove to be quite unrelated to the

pneumoconioses found in human beings.

OR the last year or two we have been coming

to the conclusion that.inhaled asbestos fibres
are irritating not because they are silicates but be-
cause they are stiff fibres which mechanically ir-
ritate the lungs. Unlike the free silicas, these
minerals will not stimulate fibroblasts in any part
of the body; only those in the lungs are affected.
It was inferred that these organs were affected
because the movements of respiration are so much
more rapid and continuous than those of other
viscera. Then it was discovered that if asbestos
was ground very finely so that few of the fibres
were longer than 2, in length the irritating prop-
erty of the asbestos was practically destroyed. In-
halation experiments with such fine chrysotile
asbestos have now been continued for three years.
No fibrosis has developed in spite of the fact that
an average atmospheric concentration of 125 mil-
lion particles per cubic foot of air has been main-
tained. In contrast I would point out that in a
previously reported experiment! one third this

. concentration of long fibre asbestos dust produced

well marked fibrosis after about two years.

- If the effect of asbestos were chemical, one
would expect that a decrease in size would ac-
celerate tissue response. With free silica large
particles have little effect, but as their size de-
creases cellular reaction becomes more vigorous
and even constitutional symptoms may ensue.?
With fibrous asbestos the reverse is true.

The histology of early asbestosis does not sug-
gest a chemical injury. Even under the most ex-
treme conditions that can be created by artificial
injection there is no preliminary phase of tissue
necrosis with infiltration of leucocytes as occurs
with high concentrations of very fine quartz. The
connective tissue cells merely multiply very slow-
ly in areas where the asbestos fibres are caught
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in the bronchioles. As collagen forms and con-
tracts, the air spaces are obliterated by scar tis-

" sue. In experimental animals, at least, this change

is not a progressive one after cessation of exposure
to the dust as is the case in the response to quartz.
Perhaps the reason is the deposition of the pe-
culiar iron-containing coating on the surface of
the inhaled fibres giving rise to the characteristic
“asbestosis bodies.” Dr. Timothy Leary consid-
ers® that the resultant smooth rounded ends of
these bodies are no longer capable of scratching
the delicate surfaces of the air spaces.
Finally it is most suggestive that among dozens
of different silicate minerals only the five known
as asbestos, which are unique because they are
fibrous in structure, should be commonly recog-
nized. as pulmonary irritants. The variation in
chemical composition within this group is greater
than that between them and many other silicates.
In fact chrysotile ashestos has the same chemical
formula as a non-fibrous silicate, serpentine,
which is physiologically inert. Obviously irrita-

_tion would seem to be associated with the physical,

rather than the chemical, composition of these
minerals.

One point of practical significance may be indi-
cated by these observations, namely, that very
finely ground asbestos is not dangerous. This
conclusion has support in clinical observation, for,
it has'long been known that at the Thetford mills
there was no clinical asbestosis even though in
former years the atmosphere was very dusty and
the dust was extremely fine. The fact that fabri-
cation of fibres of the same mineral in American
plants could produce disease was one of the puz-
zling features of this disease. But these experi-
ments offer a plausible explanation. The fine dust
in the mills is composed of serpentine and ex-
tremely short chrysotile fibres; that in the spin-
ning and weaving mills contains many more long
fibres.

N THE case of free silica- everything points to

a chemical form of irritation although the solu-
bility hypothesis as now conceived is not com-
patible with all the observations that have been
made. In experimental animals inhaling or in-
jected with excessive quantities of pure quartz
or flint in exceedingly fine state of subdivision, it
can be observed that tissue reaction takes place
in-two stages.” First there is an acute inflamma-
tion resulting in necrosis. Following it there is
healing with fibrosis in the form of a granuloma
whose end product is the silicotic nodule. The
collagen laid down by the connective tissue cells
is modified in a peculiar way analagous to that in
the tanning of leather, and this is responsible for
the characteristic hyalinization of silicotic fibro-
sis. Incidentally, leather has been tanned with
silica and sections of such leather reveal that the
collagen has undergone a similar hyaline trans-
formation. In human subjects only cases of rapid-
ly developing silicosis show evidence of a two-
stage reaction. In those with ordinary chronic
disease, degenerative changes are slight and over-
shadowed by the formation of connective tissue.
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The solubility hypothesis is based solely upon
indirect evidence. It is known that colloidal silica
is toxic and that quartz will dissolve to some ex-
tent in slightly alkaline fluids of the same pH as
those of the body. But it has never been possi-
ble to prove that silica has dissolved within the
body, because the soluble material is immediately
combined with local tissue elements. It is now
generally accepted that the soluble silica detected
in the urine and blood probably comes from in-
gested food and drink rather than from inhaled
dust.

E have made a good many experiments whose

results are difficult to reconcile with the solu-
bility hypothesis. They do not necessarily invali-
date it because we may not have all the facts and
do not know how to interpret them. For example,
we have found that cellular reactions begin within
15 to 30 minutes after injecting fine particulate
silica. In the test-tube traces of dissolved silica
are only discoverable by an exceedingly sensitive
colorimetric reaction after 12 to 24 hours. Possi-
bly “vital” factors may accelerate the process, but
no means of evaluating them has yet been dis-
covered. No one has ever produced fibrosis by
single or repeated injections of the various forms
of soluble silica. The effect is apparently not due
to the quantity of silica dissolved, for many of the
inert silicates in vitro are more soluble than quartz
or flint. Evidences of alteration of the surface
of quartz particles long in contact with living tis-
sue have thus far escaped detection.

In years of experimenting to discover the
mechanisms by which free silica exerts its pe-
culiar effects upon living tissues we have re-
peatedly observed evidences of a specific toxicity.
Guinea pigs, injected intraperitoneally with large

doses of fine quartz particles are often obviously -

sick for some hours. When Mr. Cummings and
Mr. Redlin®> were seeking an avenue for the
quantitative introduction of silica they tried in-
travenous injections into rabbits and discovered
the method which we now use as a standard for
comparing reactions to different dusts, But in-
cidentally they found that these animals would

die very promptly if the unit dose of quartz par-

ticles were too large. --These deaths were not em-
bolic because they did not occur with large par-
ticles but only when the quartz grains were 3. or
less in diameter, and they did not develop on in-
jecting suspensions of other minerals ground to
the same size. ,

Mr. Dworski and Mr. Delahant have extended
these early observations in a long series of ex-
periments that have yielded interesting though
puzzling information. They have shown that fine
silica injected into the left side of a guinea pig'’s
heart acts like a strong poison.

Symptoms of shock followed by death within
a few minutes to one hour occur when a 400-gram
guinea pig receives an intracardiac injection of 3
or 4 cc. of a 1% suspension of 1 to 3x quartz par-
ticles in physiological salt solution. The reaction
is specific in that it is nat nroadncad he Asiaede wo-
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ticles of larger size and it has not been observed
on injecting suspensions of several other minerals
ground to the same particle size.

Symptoms are initiated even before completing

‘the injection by the onset of rapid, labored respir-

ation. The skin of the face and extremities becomes
pale. The animal displays uncoordinated mus-
cular movements and sporadic convulsions ter-
minating in death if the dose is sufficient. When
smaller doses are administered complete recovery
takes place,

Autopsy of fatal cases discloses an intense en-
gorgement of the spleen, omentum and subperi-
toneal tissues which are deep purple-red in color.
The liver, and in fact practically all the remainder
of the body, is almost bloodless. Counts of ear-
vein blood show only about half the number of
leucocytes present just before the injection and
a corresponding reduction in red blood cells. The
blood no longer clots. There is no hemolysis.

Animals that have recovered from one reaction
seem to acquire a tolerance so that in some in-
stances at least twice the former dose may be in-
jected without symptoms. The degree of toler-
ance, however, varies widely in different indi-
viduals.

These symptoms are not influenced by the in-
jection of adrenalin. They are not reproduced
by transfusing the blood of an animal dying in
shock into another one of the same species. They
are only exhibited on injecting suspensions of
quartz particles less than 3x in diameter. They
are not produced by injecting the supernatant
salt solution from which the quartz particles have
been removed by centrifugation. The severity of
the reaction does not vary with the age of the par-
ticle suspension, although the amount of soluble
silica increases on standing.

The toxic effects of quartz can be more or less
effectively neutralized by adding small amounts
of different substances. Colloidal aluminum hy-
droxide gives complete protection in a dilution
of 0.03%; colloidal ferric hydroxide is much less
effective. Animal charcoal cannot be injected, be-
cause it flocculates with the quartz and produces
emboli. The finely ground metallic aluminum,
used by Denny, Robson and Irwint in the preven-
tion of silicosis has no influence upon acute in-
toxication. Further experiments are in progress
to verify the conclusion of these authors that
aluminum coats the surface of the quartz particles
with insoluble material.*

Recent observations indicate that all species of
animals are not equally susceptible to intravenous
injections of quartz. Dogs, which develop sili-
cotic fibrosis very slowly and under conditions
not yet defined, tolerate intravenous injections of
comparatively large doses of fine quartz without
symptoms of any kind. Rabbits, guinea pigs and
white rats all die of shock. '

Soluble colloidal silica in dispersed phase is also

* Subsequent experiments have shown that sterilizing
suspensions of metallic aluminum by heat destroys their
power of neutralizing the action of silica. TInhaated ene
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toxic, and intravenous injections produce the re-
actions just described with extremely small doses.
With larger ones death occurs promptly with
symptoms referable to the respiratory tract. The
lesions are then confined to over-distention of
the lungs and subpleural petechial hemorrhages.

HE results produced by injecting particulate

silica into the circulation all suggest a rela-
tionship to a large amount of mineral surface sud-
denly brought into contact with the blood or tis-
sues. This is borne out both by the absence of
reaction to large particles in excess of 3u in diam-
eter and possibly by the observations on neutral-
ization. Any effect due to preformed soluble

-silica liberated in the suspension before injection

has been eliminated, and no active soluble silica
could be demonstrated in the blood of an animal
dying in shock by transfusion into a second host.
Everything now suggests an effect taking place
very rapidly at the interface between the quartz
and some element in the blood or tissues. Whe-
ther this is due to the very rapid production of
colloidal silica in this location or to unique elec-
trical properties of quartz is still a fascinating
subject for speculation. In the same category is
the demonstration of the tolerance conferred by
previous injections.

The manifestation of acute toxic symptoms by
those species of animals which develop silicotic
fibrosis most readily and their absence in the dog,
which appears to be much more resistant, sug-

gests that these immediate reactions may have

some bearing on the etiology of silicosis. Until

mare is learned about the reactions in the dog no -
- inference is possible.

The influence of particle size is just as signifi-

cant in the production of advanced silicotic fibro- -

sis as it is in eliciting acute symptoms of intoxica-
tion. Many injection experiments have convinced
us that quartz particles over 3; in diameter are
of little or no physiological significance. The fact

‘that the lungs of persons exposed to most dusts

contain few particles larger than 10ux in diameter
has been responsible for the establishment of this
size as the maximum important in dust counting.
As a matter of fact we know that with some dusts
there may be many larger ones. While it would
be just as well that any large fragments should
be excluded from the lungs, it is felt that only
ones 3u or less in diameter are responsible for
causing silicotic fibrosis.

We have long maintained that particles of this
size are irritating because they present a suffi-
cient surface of silica to the fluids. Recently Mr.
Dworski decided to test this reasoning further by
injecting graded doses of different sized quartz
particles which would all present the same total
surface area. He found, however, that regardless
of the total surface, silicotic reaction only de-
veloped when the size of the particles was 3u or
less. On examining his material it was discov-
ered that with particles 4 to 54 in diameter or
larger there were only two to four visible in a
thin section of each phagocyte. These cells ap-
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peared to be quite uninfluenced by the ingested
material. In the case of particles 3u or under the
number inside each phagocyte was countless, and
there was marked evidence of degeneration of the
cytoplasm of these cells. In other words, the ef-
fect of surface area had to be exerted inside of the
cell and not upon the body fluids as a whole. Ex-
tracellular quartz seemed to have little influence,
and even intracellular particles of a large size
produced no visible evidence of irritation.

HIS observation brings us back to the cause

of these progressive changes. Apparently
they are initiated with degeneration in the pri-
mary phagocytes, an effect which is exactly paral-
leled in the histogenesis of tuberculosis. Some
years ago I published a paper calling attention
to the similarities between silicosis and tuber-
culosis® In both of these diseases the primary
irritants, quartz grains or tubercule bacilli, as
the case may be, intoxicate the phagocytes. In

. tuberculosis the cells thus poisoned are commonly

designated as “epithelioid cells;” in silicosis the
morphological effect is similar. Visible fat
droplets accumulate in the cytoplasm and the
elements stainable by supravital dyes undergo
rearrangements in characteristic patterns. Giant
cells of the Langhan's type are produced in each
disease by stimulation and repeated multiplication
of the nucleus. In each disease many cells die
and their degenerated products are liberated in
the tissue spaces. Incidentally it is the pabulum
of necrotic cells in silicotic lesions on which tu-
bercle thrive so well, an effect which is responsible
for the high frequency of complicating tuber-
culous infection in silicotics. In the tubercle it
is in the necrotic or caseous tissue that tubercle -
bacilli are most frequent. Perhaps they not only
cause such caseation but they themselves thrive
on it. Coincidentally more cells migrate to the
area and proliferate to form the granulomatous
nodule that is characteristic of each disease.

Finally the production of necrotic tissue, high
in lipoids, by two very dissimilar primary irri-
tants recalls the experiments of Fallon® and his
hypothesis that it is these lipoids which are di-
rectly responsible for the formation of the granu-
loma. He showed that the injection of such
lipolds, freed at least partially of contaminating
silica particles, was capable of producing a granu-
lomatous nodule.

Such mechanisms may be involved in the pro-
duction of both silicotic nodules and tubercles.
It still remains to demonstrate the nature of the
primary injury by each of these irritants, and it
is this problem that will probably engage our at-
tention for some time to come,
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A Plan for the Control of
~Tuberculosis in Industry

Max R. Buanery, MDD,
Medical Director,
AC Spark Plug Division, General Motors Corp.,
Flint, Michigan

T IS a proud day when it can be stated that
_one of the safest places to be in this country is
at work. Statistics from the National Safety
Council seem to bear this out. The reduction in
the frequency and severity accident rates in our
industrial institutions has been nothing short of
remarkable. Prevention has been the watchword.
With such improvements, the consideration of
the medical departments in industry has more re-
cently been drawn to the general health of its em-
ployees. Attention to the control of tuberculosis
has been & very major issue. We believe that in
no adult group throughout the country can so
much be accomplished in prevention and early
recognition of this disease as in our industrial in-
stitutions.

Legislation varies in the different States regard-
ing occupational disease but the ultimate objective
of this legislation is clear: The general health of
the employee must increasingly become the re-
sponsibility of the employer. While the status of
tuberculosis has been debated by many legisla-
tive bodies, silico-tuberculosis is definitely com-
pensable, In the state of Illinois the new occupa-
tional disease disability compensation law went
into effect on October 1, 1936, Dr. C. O. Sapping-
ton states that “during the first year of the oper-
ation of this law, 10.9% of disability claims filed
were for pulmonary tuberculosis while silicosis
claims were 15% of the total.™

The corporation that is looking toward the fu-
ture with the best interests of its employees in
mind certainly should be actively engaged in the
problem of the control of tuberculosis. Many of
our industrial institutions have already shown, by
marked reduction of the incidence of pulmonary
tuberculosis, just how this can be accomplished.
Our own corporation has a very definite program
concerning tuberculosis.

HE PROGRAM: ' 1. Tir Pre- EMPLOYMENT
PuysicaL. ExamiNaTiON. Every vprospective
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tion. This is done with the intent of placing that
individual in industry where he or she is best
physically as well as mentally fitted. This exam-
ination is not done for the purpose of either pass-
ing or rejecting that person for employment. This

' pre-employment examination gives the examining

physician the best possible opportunity to detect
pulmonary tuberculosis.

Dr. Robinson Bosworth, President of the Illinois
Tuberculosis Association, states:2 “85% of adult
pulmonary tuberculosis has its beginning in the
age group 18 to 28. In the vast majority of cases

there are no symptoms and no physical signs.”

It is exactly this age group that concerns us
most in our pre-employment physical examina-
tion, for it is during this age period that most em-
ployees first enter industry. We therefore feel
that such an examination is not complete without
an x-ray of the chest.

We believe, with Dr. Andrew R. Riddell, of the
Industrial Hygiene Department, Ontario Depart-
ment of Health, that the wholesale tuberculin
testing in mdustry has many disadvantages. He
states that® “the individuals must present them-
selves at least three times—there is considerable
disruption of work—even after most careful ex-
planation as to the meaning of the test, the em-
ployees who react positwely are greatly dis-
turbed.”

Applicants in whom active pulmonary tuber-
culosis is discovered are sent to their family physi-
cian. Our roentgenogram is at his disposal, but
must be returned to our files so that we can later
compare the progress. of the disease and determine
at what future time those persons may be pro-
nounced employable.

Applicants with arrested or quiescent tubercu-
losis are placed at work after being informed of
their condition and instructed to return for pe-

riodic examinations. These examinations for new

employees, in this classification, are conducted
every three months.

It has been increasingly evident that our re-
sponsibility does not end there. We explain to
the employee that while he now has an arrested
tuberculosis, it was once active. . We encourage
him to have the members of his famxly examined
by the family physician. We feel that not until
then has industry wholly discharged its duty to
the community.

2. Pentoprc EXAMINATIONS For OLD Eunonzs
These examinations are made at different times
and for varied reasons:

(a) Upon returning to work after vacations.

(b) After absence caused by an illness.

(c) Re-employment following seasonal lay-off.

(d) Transfer from one type of work to another.

(e) Medical department requesting the exam-
ination for some definite reason. :

(f) Volunteer requests by the employee for
such an examination.

Little comment is necessary concerning these
examinations except to state that every employee
comes into our medical department for a general
phvsical check un at least onee earh vear
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DUE CASI MORTALI DI "ASBESTOS! POLMONARE *
Prof. ENRICO C. VIGLIANI

L'amianto ¢ un minerale a struttura fibrosa: le sue fibre pidt
lunghe si prestano ad essere cardate, filate, tessute; quelle piti corte ser-
vono alla preparazione di fltri, freni, isolanti, cartoni, cternit, ecc. La
moltcPlicita dell'impicgo dell’amianto deriva dalla sua utilizzazione come
matertale tessile e dalle sue proprieti isolanti ¢ incombustibili; la grande
richiesta di manufatd di ‘amianto da parte dell’ industria moderna ha
fatto si che la lavorazione di questo minerale si sia pi che decuplicata
nel volgere di una ventina di aoni,

Dal punto di vista chimico I'amianto & costituito grincipalmcnte
da silicati di ferro e di esio: a seconda che prevale 'uno o Ialtro
silicato I'amianto ha colore, ptoEticti e denominazioni diverse,

Durante le varie lavorazioni dell'amianto si sviluppa una polvere
contenente minutissime fibre del minerale, polvere che viene inalata
dagli operai. Per molti anni si ignord che essa potesse essere dannosa;
I'osservazione di un caso di sclerosi polmonate da amianto fatta nel
x?oo ¢ pubblicata nel 1907 dal Dr. Montague Musray® passd sotto
stlenzio, fincht nel 1927-1928 furono descritti alcuni casi mortali di

* asbestosi in Inghiltetra per'opera di Cooke ?,®, Mc Donald *, Oliver*, ",

Sciler 7, Steward®. .
Gli studi clinic, radiografic e anatomopatologici relativi a questi
casi destarono vive intgresse fra i medici del lavoro. Negli anni succes-

. sivi furono descrieti in Inghilterra (Haddow®, Wood**, Woeod ¢

Gloyne'*, Seiler e Gilmour™®, ecc.), nel Sud Africa (Hall™, Sim-

“son %), negli Stact Uniti (Lynch ¢ Smith **, Mills *) e in Germania
. (Beintker*’, Buresch®', Holtzmann ', Rostoski®, pcc.), altri casi di

ashestosi; ai quali fecero seguito accurati studi anatomo-patologici e mine-
ralogici (Gloyne ™', Beger ™, *, ™, Koppenhdfer **, Sundius c Bygdén *,
Di Biasi **). Osservazioni compiute fra ﬁli oPerai di manifatture d’amianto
(Lovisetto **, Mussa *°, Merewetber =, *%, Gerbis ¢ Ucko*®, Lanza,

* ® Dalla Clinica Medica Generale della R. Universitd di Torino: Ditettors
Prpf. CarLo GAMNA; e dall'Istituto di Medicina Industriale di Torino dellBEN.P.1.:
Direttore Prof. Enrico C. VicLianL
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Mc Connell e Febnel® e alcuni bellissimi lavori riassuntivi (Sparks *,
Merewether **, Wood.e Gloyne *" ecc.) fecero tricomoscere una notevole
frequenza di casi di sclerosi polmonare riferibili alla prolungata inalazione
di polvere. Per tal modo venne dimostrata la pericolositi lavorazione
dell'amianto e si costitui la conoscenza della malattia polmonare che essa
“ pud Erodurre, malattia che era stata chiamata asbestosi, _ '
ondamentalmente noi sappiamo oggi che l'asbestosi ¢ una sorta di
Imonite interstiziale cronica rivestente I'aspetto finale di una sclerost
S'Olffusa, non nodulare, del polmone. La sua gamgenqsi appate legata alla
penctrazione nei polmoni di minutissime fibre d'amianto ¢ alla conse-
guente reazione del tessuto connettivo polmonare: nelle sezioni istolo-
giche dei polmoni asbestosici si vedono, accanto alla fibrosi e ad aree di
enfisema, numerosissimi aghi e fibre di amianto, alcuni dei quali ap-
paiono nudi e altri rivestitt di un involucro di colorito giallastro, conte-
nente molto ferro, Gli aghi d’asbesto cosi tivestiti hanno aspetti curiosi ¢
carattetistici ¢ furono detti corpuscol dell’asbestosi.

Clinicamente la malattia inizia quando la diminuzione della super-
ficie respiratoria dovuta alla fibrosi polmonare incomincia a farsi sentire;
1 primi segni sono la tosse e la brevitd di respiro. Estendendosi la fibrosi
la dispnea diviene sempre piti grave e ad essa si possono accompagnare
sintomi di scompenso del cuore destro, All'esame oggettiva non si notano
altro che i segnt della fibrosi polmonare, pilt evidenti alle basi; la morte
avviene per insufficienza res'gri‘ratoria ¢ cardiaca o per _tubercolosi o, molto
piu spesso, per malattic polmonari inmrcorrgnu, specie btonc_opolmomtg:

¢ tadiogtafie polmonari degli asbestosici lasciano vedere una dimi-
nuzione della trasparenza dei campi inferioti ¢ medi dei polmoni dovuta
a una diffusa velatura e a un vario increccio di ombre striiformi e retico-
lari; in generale perd esse danno I'aspetto di una gravith minore di quello
che clinicamente non sia. - ‘ -

Data la scarsitd dei segni clinico-radiologici, la mancanza di sintomi
veramente carattetistici e la frequente sovrapposizione di malattic inter-
corrent o di scompenso di cuore, la malattia go difficilmente niconoscibile,
se i dati anamnestici non mettono bene in evidenza la prolungata inala-
zione di polvere di amianto e se la esistenza di una scgcrosi polmonare
da amianto non & conosciuta dal medico visitante.

La grande difficolth della diagnosi clinica dell'asbestosi & riconosciuta
da tuttl 1 ricercatori e in realtd i casi clinici diagnosticati e riportati sin-

olarmente sono piuttosto rari. (Cooke?, ® un caso (1924-1927); Oliver®
ﬁue casi Stgz6); imson ** due cast (1228); Seiler " un caso (1928); Wood
¢ Page™ un caso (1929); Haddow® quattro casi (1229); Soper®® un
caso 51930; Mills™® un caso (1930); Lynch ¢ Smith ** un caso (1931);
Seiler ¢ Gilmour*® un caso (1931); Stewart, Butcher e Coleman®® due
casi (1931); Buresch '* un caso (1931); Beinther *" due casi (1931); Ste-




28 RASSEGNA MEDICINA INDUSTRIALE

wart, Tattersal ¢ Haddow ** un caso (1932); Ellman ‘® un caso (1933);
Stock ** un caso (1933); Stroebe ** un caso (1933); White ** un caso
(1935); Egbert *° un caso (1935); Martz *’ un caso (1935); Bobne ** un
caso (1936); Di Biasi * un caso (1937) e senza citare 1 casi di carcinomi
polmonari in asbestosici). ' : ' .

La maggior parte della casistica di cui oggi disponiamo deriva da
ospedali per le malactie di perro situati nelle vicinanze di manifatture di
amianto (Wood ¢ Gloyne*’, nel « City of London I-Iospital» videro in
pochi anni pih di 100 casi di asbestost di cui PG mortalt), o da ricerche
siscematiche farte fra le maestranze di cali manitatture (Merewether *, *2,
Gerbis ¢ Ucko®, Shull*®, Mc Pheeters®, Alwens®, Saupe ™, *,
Lanza ®, Dreessen e collab. *, Wedler °° ecc.); se non vi sono queste favo-
revoli condizioni, la grande maggioranza dei casi di asbestosi viene all'e-
xitus colla diagnosi di scompenso cardiaco, di broncopolmonite o di tuber-
colosi polmonare; diagnosi magari esatte in quanto all’episodio terminale,
ma dalle quali non appare la malattia primitiva e fondamentale,

~In Ita(lia, per esempio, e specialmente in Piemonte, ove vi sono nu-
merose cave ¢ manifatture di amianto nelle quali lavorano pit di 1000
operai, non & ancora mai stato descritto un caso mortale di asbestos; i pochi
autori che si sono occupati dell'argomento, Lovisetto *° e Mussa *°, riten-
nero anzi la malattia non grave in st, ma solo pericolosa per il facile
sopravvenire della tubercolost. Deve essere perd, a onor del vero, ricordato
che nel 1916, quando ancora la malattia era del tutto sconosciuta (salvo la
pubblicazione di M. Murray * del 1907 nel Departmental Commuttee on -
Compensation for Industrial Disease) 1l Dottor Castagneri, medico con-
dotto di Nole Canavese, desctisse come tesi di laurea un caso mortale di
asbestosi polmonare complicato da tubercolosi: malauguratamente questa
tesi non venne pubblicata, ma essa & visibile negli arcﬁvi dell'Universita
di Torino e i pezzi anatomici di quel caso sono ancora oggi conservati nel
Mauseo dell’Istituto di Medicina Legale della stessa citta.

Mi pate quindi utile di riferire due casi mortali di asbestosi ossetvati
nella Clinica Medica di Torino. L'interesse di questi casi non detiva solo
dal fatto che essi rappresentano i primi descritti in Italia ¢ quindi possono
servire ad attirare |'attenzione dei medici su questa malattia professionale,
che certamente in Piemonte & pili frequente di quanto non si creda, ma
anche per alcune altre considerazioni. 1nfatt:i essi per le particolari circo-
. stanze del loro sviluppo ¢ del loro decorso si prestano cgregiamente 3 di-

scutere alcuni punti ancora controversi dell’asbestosi e principalmente
quello dell’aggravamento della malattia cessata I'esposizione alla polvere,
Infine la descrizione clinica di questi casi serve di utile completamento al
bellissimo lavoro anatomopatologico che su di ess hanno compiuto il
Prof. Moztura e il Dote. ngiano 57 e che verrd pute pubblicato su questo
giornale, : . .
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Caso 1° — Am. Maria, a; 56, nata a Foggia. -

Anamnesi: La paziente t secondogenita di 1 5 figli di cui 11 morirono in te-
nera. eth. Nulla da segnalare nell'infanzia ¢ in gioventd,” tranne una affezione al-
T'occhio sinistro che guarl con esteso leucoma corneale, Sposata a 15 enni, non
cbbe' gravidanze. Fina all'eth di 25 anni si dedicd a lavori casalinghi, poi dal 1goy
fino a dicembre 1936, € cio per 30 anni, lavord a Torino come operaia in una
fabbrica di corde. Burantc questo periodo non fu mai soggetts a cristurbi degni
di nota, eccetto a volee un po’ di;tosse senza escreato; da qualche tempo perd la
tossc era pils frequente ed cra comparsa modica dispnea da sforzo. :

Nel dicembre 1936 fu colpita da un episodio influenzale con tosse ostinata
pressoché senza escreato, dispepsia, dispnen durante i riposo ¢ accentuantest per i
pily piccoli sforzi, talora senso di cardiopalma. Rimase a letto per circa 15 giorni
dopodiché por2 alzarsi e occuparsi delle faccende di casa accusando solo pid una
certa astenia, affanno di respiro ¢ senso di palpitazione cardiaca durante la marcia
¢ fatiche anche di poca entitd. Alla fine del marzo 1937 la dispnea si aggravd nuo-
vamente tormentando ['a, anche durante il riposo in ?ctto; I'astenia e il cardiopalma
si rifecero assai evidenti assieme a senso di peso alla regionc epigastrica; compar-
vero edemi malleolari mentre la diuresi si fece assai scarsa. .

Per questa sintomatologia I'n. entrd in clinica i g Aprile 1g37.

Esame oggettivo ; Denna di statura bassa, di costituzione robustn, in discreto
stato di nutrizione, E' intensamente disphoica ¢ costretta’ a mantencre in letto Ia

osizione seduta. Cute fortemente cianotica in specie al volto e ovunque succu-
Fcnm: edemi spiceati si notano al terzo inferiofe delle gambe, alle regioni lombo-
sacrali- ¢ alle parti declivi dell’ addome. Sistema linfatico superficiale indifferente.
Polso frequente (102-108 battute al minuto) ritmico, piuttosto mqllc; respiri 44-48
al minuto, superficiali, a tipo misto. Temperarura oscillante fra i 37° ¢ 1,38“. A
carico del capo vi & da rilevacre solo un leucoma centrale dell’occhio S e un'intensa
cianosi dei pomelli, delle orecchic e specialmente delle labbra, Tonsille e faringe
alquanto arrossate, Al collo siapprezzano assai turgide e pulsanti lé vene giugu-
- larty troide in limin. ‘ . . )

Torace: Regolare di forma, simmetrico, un Po' rigido, si espande poco nelle in-
spirazioni; Apici: Arec di Keénig di eguale ampiezza bilateralmente; ‘suono_plessico
cg.ia'ro. f. v. t. ben trasmesso, respiro vescicolate. Polmoni: basi polmonari scarsa-
mente mobili. Suono di percussione chiaro nelle regioni superior1, alquanto-smor-
zato bilateralmente, ma pidv a D,, verso le basi, All'ascoltazione respiro vescicolare
ovunque, un po’ diminuito verso le basi ove 'si’ascoltano numerosi rantoli a pic-
cole ¢ medie ﬁolle in- ed espiratori. T rantoli si apprczzano puré numerosi, nel}‘e
regioni basali, in. corrispondenza delle linee ascellari; appaiono ‘in complesso pils
fitd a D. che a S. Cwore: itto nel V spazio intercostale sull’'ascellare anteriore; area
di Orsi-Groceo normale; a D, 'ottusich. relativa del cuore a livello della [V ¢ V costa
si estende fno a due dita trasverse. all’esterno. della- marginosternale destra. Alla
ascoltazione . toni ‘assai frequenti, soffio sistolico sull'area mesocardica.

Addome: piuttosto espanso, do!cntc la ulp'nzione dcllz} rcgipnc epatica; l)_Ec-
gato giunge in bassa a un dito al disorto della linea ombelicale :ca-sversa;.ln.mflzq
non si palpa..Arziz oulla di- notevale, cccetto-la presenza di evidenti edemi ai piedi
e alle regioni- malleolari ¢ pretbiali. Sistema nervoso indenne. Esame delle orine:
quantitd giornaliera cc. 500, A 1021, albumina velo, nel sedimento scars: gl rossi,
molti gl bianchi e cellufe-di sfaldamento. Es. emntaloxgjco:' Hb 82, G. rusm
6.740.000; V. gl. 0.61. G. bianchi 7800 (Pol. N.-64, Eo. 2, Linf. 26, I’v{on. 8). Pres-
sione arteriosa 130/70 (Riva-Rocci). Reaz. Wassermann, Meinicke, Kahn negative.
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Esame radiografico: 1 campi polmonari presentano un seminio di ombre a
forma di piccole chiazze e strie, pilt numerose in vicinanza degli ili e dei margini
del cuore, ove si addensano ¢ quasi confluiscone’in opacith maggiori. Il:polmone -
destro & pilt colpito del sinistro ed & pure diffusamente vclatg specie nella regione
apicale e sottoclavicolare. A sinistra fra lé chiazze e'le _styie st vcdppg piécole aree
iregolari di maggiore trasparenza. Nel complesso a sinistra & visibile una certa
disposizione raggiata dalle strie, che si presentano spesse anche 4-5 mm. ¢ ad ombra
tenue ¢ sfumata. Le chiazze non hanno, se non molto raramente, un aspetto no-
dularc, ma si presentano a contorni frastagliad e irregolari, apparendo spesso come
punti di incrocio o di sovrapposizione di tenui ombre di serie. Qualche ‘volta pic-
cole chiazze sono centrate crl un bronco. I margisii del cuore sono quasi comple-
tamente irricorioscibili; l'arca cardiaca appare perd alquanto ingrandita specie verso
destra. Pure i margini dell'ombra diaframmatica, particolarnicnte a sinistra, “sono
sfumati. Alcune aderenze pleurodiaframmatiche all'angolo epatocardiaco ‘e all’emi-
diaframuma sinistro, : ' o

Durante la degenza in Clinicd, nonostante [istituzione di una energica terapia
a base di salasso, diretici mercurialt, vabaina endovena e analettici,’le condizioni
della pazicnte, dopo un transitorio miglioramenco durato 2-3 giorni, peg‘gioramno
progressivamente. ia pressione arteriosa si abbassd a valori di go/s0, la dispnea, gli *
edemi, In cianosi e la tachicacdia si feccro ancora pity intenss; 1 rantoli alle basi
polmonari Piil numerosi; la-temperatura ebbe qualche punta seroting sui 38,5-38%7,
finché I'extus sopravvenne il 25 aprile 1937, dopo 16 %-wrni di degenza.

La natura della malattin che aveva portato a morte la paziente ‘appariva estre-
mamente oscura, Fu fatta diagnosi clinica di « scompenso cardiaco secondario a
sclerosi polmonare », ’ '

L'esame necroscopica (Prof. Vanzetti) fornl nelle parti essenziali il reperto se-
guente:’

Aumento dell’area cardinca scoperta, cuore leggermente aumentato-di volume.
Apparati valvolari intégri. Miocardio omogenco, rosso. Ventricolo destro del cuore
notevolmente dilatato, muscolatura del ventricolo destro ipertrofica. Acteria polmo-
naré alquanta ectasica, ¢on facolai di degenerazione grassa,

"Polmoni; Aderenze totali e difficilmente vincibili a sinistra; g destra aderenze
limitate slle porti saperiori del polmone.” Pleure viscerali assai ispessitc. Entrambi
i polmoni si presentano aumentati di consistenza e’ di peso. Alla sezidpc' c!ei pol-
moni si percepisce meglio 'aumento della loro consistenza. La superficie di taglio
¢ variegata e permette di osservare una intensa sclerosi diffusa sotto forme di strie
e di focolai irregolari di colore grigio non sporgenti sulla superficie, La sclerosi &
maggiore nei lobi medii e inferiori dei polmoni, specie a destra, ma cvidente dnche
in quelli superiori, Qua’e li si vedonn piccole aree circoscritte di enfisema, Nei
bronchi notc di bronchite catarrale. Gangli linfatici ilari pit grossi, ma non pil
duri che di norma: uno di essi appare caldficate. All'infuori di questa ghiandola
calcificata, probubile espressione del complesso primario, nessun altro segno di infe-
zione tubercolare pregtessa o-in atto. ’

. Modico versamento ascitico. Fegato, milza, reni da stasi.-Nulla di importante
a carico del canale digcru'nte ¢ degli organi genitali. In complesso; sclerosi intersti-
ziale del polmone, dilatazione ‘¢ ipertrofia del ventricolo destco, stasi ncl grande
cireolo, ‘ s ’

Il risuleato dell'esame necroscopico confermava chelo scompenso <cardiaco era
dovito alla intensa sclerosi dei polmoni. -

- Rimaneva ancora da-risolvere il mistero dell'eziologia della sclerosi polmonare,
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mistero che neppure gli esami istologici riuscirono a tutea pri.n!a a svelare, Essx ave-
vano messo in luce un processo di polmonite cronica interstiziale o meglio gli esiti
di questo processo polmonitico in forma di una sclerosi mtersn'_glale diffusa non no-
dulace, La fbrosi interessava, can intensith aumentante dall’apice alle basi, special-
mente i setd interalveolari e quelli interlobulari, che apparivano molto piti spessi

che di norma; in grado minore gli spazi peribronchialt ¢ perivascolari; qua e I

zone di addensamento maggiori date sia da focolai di ateletrasia che da processi
di sclerosi pili estesi, ma senza aspetto nodulare e comunque sempre scnza una
netta disposizione concentrica dei fasci delle fibre collagene. Numerosi focolai aci-
nosi e lobulari di enfiscma sparsi in mezzo alle zone scleronche,

Che cosa poteva aver provocato una simile alterazione polmonare? Non la
lieve sclerosi dell'arteria polmonare; non la lue, poiché gli esami sierologici erano
stad negadvi; non la tubercolosi; nemmeno si trattava di una linfangite carci-
nomarosa. Col Prof. Mottura e il Dott. Fagiano, che si occupavano attivamente
dello studio -delle pneumoaconiosi, osservai un giorno alcuni preparati istologici
dei polmoni di questa donna. A medio c forte ingrandimento potei riconoscere
in mezzo alle zone fibrotiche, nel setd interalveolari e interlobulari e anche nel
lume degli alveoli, vuoti- o ripieni di detriti cellulari, di cellule desquamate ¢ di
liquido -'coa%ulato. in una parola un po’ dappertucto, numerosissimi corpiccioli di
colorito giallo-oro carico, stranamente foggtati a forma di clava, di bastone, di
manubrio da ginnastica, di fmmmento di collana; corpicciali che a un esame attento
lasciavano riconoscere spesso nel centro una fibra o un ago di sostanza molto ri-
frangente. Il mistero si chiariva; la diagnosi diventava evidente: i corpiccioli erano
i cost detti « corpi dell’asbestosi »; la fibrosi polmonare una pneumoconiosi da pol-
vere di amianto. Nessuna speciale abilitd in questo riconoscimento: chi ha visto

anche una sola volta i corpi dell'asbestosi in preparati microscopici o anche solo -

in riproduzioni microfotografiche non pud pili dimenticarli, tanto il loro aspetto
¢t caratteristico. .

Ma come era possibile I'esistenza di una asbestosi polmonare, se il lavero col-
I'asbesto non figurava nell'anamnesi della paziente? L'inchiesta condotta fra i fami-
liari della paziente riveld che essa, per circa 30 anni, aveva bensi lavorato a fab-
bricar corde, come essa aveva raccontato durante il rilicvo dell'anamnesi, ma che
queste corde crano di amianto e che la loro fabbricazione cagionava la diffusione
nell'atmosfera di una certa quantitd di polvere di questo mincrale,

Caso 2% — N. Teresa, 1. 50, nata a Nole Canavese (Torino).

Anamnesi: Nulla di importante nell'anamnesi familiare. Lo sviluppo fisico e
psichico della paziente furono regolari: cssa perd afferma di aver sofferto nella
prima infanzia di manifestazioni riconducibili a una diatesi essudariva, le quali si
ripresentarana durante Pecd scolara, cessando poi del tutto verso i 12 anni. A
14 anni superd l'infezione tifoide. In quello stesso anno, ¢ ciod nel 1902, entrd a
lavorare in una manifattura torinesc di amianto, ove rimase fino all'cth di 21 anno,
ciod fino al 1gog, epoca in cyi abbandond il lavoro per spasare un nomo di 26 anni,
sano, dal quale ebbe tre aborti, nessun figlio vivo.

La paziente riferisce che fin dalla fganciullczza andava frequentemente sog-
getta a raffreddori invernali. Durante il Javoro nella manifattura di amianto com-
parve tosse saltuaria e si accentud la tendenza ai raffreddori: il marito delln pa-
ziente afferma che da quando cgli la conobbe, essa era affctra da tosse con escreato
mucoso, tosse che si presentava a volte in forma di veri nccessi piti 0 meno lunghi.
Nel 1912, a 25 anni, fu assunta in una conceria di pelli ¢ venne addetta a un la-
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vore piuttosto faticaso. Dopo 10 -anni e ciod nel 1922 fu colpita nel mese di no-
vembre da febbre preceduta da brivido ¢ accompagnata da accessi di tosse stizzosa
con scarsissino escreato, insorgenti specie durante la notte e seguiti da dispnea e
senso di soffocamento. Un sanitatio fece diagnosi di asma bronchiale e prescrisse
una t;ragla antiasmatica dalla quale essa ritrasse alquanto, giovamento; la febbre
ce.s;b in 8-10 giorni e la tosse diminul molto, senza turtavia mai scomparire. Rimes-
sasi da questo episodio morboso la paziente non si sentt pitt in grado di sopporrare
il faticoso lavoro nella conceria per il persistere della tossetta, di una facile stanca-
bilitk ¢ di un senso 'di affanno per i lavori pesanti e si impiegd per due anni alla
Snia Viscosa, trascorsi i quali, tendendo la sintomatologia suaccennata ad accen-
tuarsi, fu costretta a rimanere in casa accudendo solo pity al disbrigo delle faccende
domestiche. '
. Nell'inverno 1926 ciok a 39 anni essa fu puovamente colta da brivido, febbre
e violend accessi di tosse accompagnati da senso di soffocazione e dispnea. Fu nuo-
vamente posta la diagnosi di asma bronchiale. La febbre si dilegud in pochi giorni,
ma la tosse permase insistente fino a primavera inoltrata, Da allora la paziente
riferisce che ogni anno, all'inizio dell’ inverno, ritornavano gli accessi di tosse, a
volte precedutt da brividi ¢ da un po’ di febbre, mentre il senso di soffocazione
e di cfispnm si facevano. man mano piti evidenti, comparendo non solo durante
le fatiche o la tosse, ma anche indipcndentemente da queste, in occasione di licvi
lavori fisici. La tosse era pid insistente al mattino e dopo i pasti; 1a terapia antia-
smatica non apportava pii aleun sollievo, la malata sentendosi anzi ogni inverno
pilt stanca, pid tossicolosa ¢ piti dispnoica dell'inverno precedente. Nel 1935, du-
rante un accesso violento di tosse, ebbe pure escreato abbondantemente finto di
sangue; nell'inverno 1936 fu colpita improvvisamente, nel pomeriggio, da un
accesso di soffocazione che durd fino al mactino seguente; doFo questo cpisodio
si accentud 'astenia e comparve pure marcata disappetenza, All'inizio dell'inverno
1936-1937 comparve senso di peso all'epigastrio e talora vomito, riprese la solita
tosse invernale: I astenia era grande ¢ la dispnea interveniva per fatiche anche
minime. Nel marzo 1937 incomincid a notare un colorito cianotico delle mucose
¢ della pelle del volto, che andd man mano accentuandosi. Nonostante il ricovero
per’ circa un mese in un ospedale, le condizioni della paziente si fecero progres-
sivamente pitt precaric finche, essendo comparsi cospicui edemi agli arti infeciori,
essa si fece ricoverare, il 10 gennaio 1938, in Clinica medica. o
Esame oggertivo: Statura alta, conformazione scheletrica regolare, condizioni
nerali discrete; peso Kg. 73.600. Colorito piuttosto pallido; cianosi incensa alle
abbra, ai pomelli delle guance, alle orecchic e alle dita delle mani. Sistema.lmfa-
tico superficiale indifferente. Polso di frequenza 100 al minuto, ritmico. Respiri 24.
Temperatura 37°7. Pressione arteriosa 120/80. All'ispezione del capo si ossecva
che la cute e anche i bordi della lingua, le tonsille ¢ la faringe presentano un colo-
rito danotico, bluastro. Le vene del collo si disegnano assai turgide. )
. Torace: angolo epigastrico acuto: fossc sopta ¢ sotcoclavicolari evidenti, spazi
intercostali ristretti. Le escursioni respiratorie appaiono molto ridotte.

Apparato respiratorio: apici normali per fonesi ¢ murmure vescicolare. Il
suono di percussione polmonare chisro in alto va gradatamente .smorzandosx verso
le basi, le quali sono pressocht immobili ¢ nettamente ipofonetiche, la destra per
una estensicne e con un’intensitd maggiore della sinistra. Il f. v. € ¥ ben ta-
smesso in alto, indebolite, quasi abolito verso le basi. All'ascoltazionc st notano su
tutto I'ombito respiro vescicolare piuttosto aspro ¢ numerosi rumori bronchiuli sia
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sccchi che umidi in--ed espiratori, i quali verso Je basi vanno facendosi piti abbon-
danti: quivi e specie a destra, il respiro si ode assai diminuito, - : .

Cuore: L'itto non si vede nd si palpa, si delimita colla percussione nel VI
spazio intercostale sull'ascellare anteriore. Il margine sinistro dell'ottusitd relativa.
del cuore & assai convesso ¢ ingrandito; l'area cardiaca appare pure ingrandita verso
destra, ove giunge a circa 2 44 dita dalla marginosternale sulla TV costa. All'ascol-
tazione alla puata il primo tono appare un po' strascicato, quasi sdoppiato. 1l se-
condo tono ¢ nettamente rinforzato sui focolai della base, specialmente su quello
polmonare, :

Addomes: Un po' tumido, palpabile, indolente. Segni di modico versamento
libero. Il margine inferiore del fegato si palpa al livello dell'ombelicale trasversa,
di consistenza sumentata. Milza in limiti. Arté: edemi evidenti ai piedi e alle re-
gioni mallcolari; meno marcati alle radici delle coscic e alle regioni sacrali. Sistema
nervoso normale, Esame delle orine: quantith giornaliera cc. 400. Aspetto torbido,
densitd 1021, reazione acida, albumina presente (+): abbonjsnotc sedimento late-
rizio con cellule di sfadamento e leucociti, Esame morfologico del sangue: Hb 78,
globuli rossi 4.300.000, val. gl. 0,0, globuli bianchi 6.400 (Pol. n. 73, Eo. 1.
Linf, 22, Mon. 5). Reazioni di Wassermann, Meinicke, Kahn negative. Pressione
venosa alquanto aumentata (30-35 em H,O. Claude). Urea ipobromitica gr. 0.46
per mille, Con una puntura esplorativa eseguita alla base dell'emitorace destro si
estrassero circa 70 emc. di liquido con i caratteri di un cssudato ¢ il cui sedimento
si dimostrd costituito in prevalenza du linfocid,

Esame radiografico del torace, esegnito dopo la toracentesi: I campi polmo-
nari appaiono veiati nella loro meth in?;riore e quasi completamente opacati verso
le basi. A destra, verso la base, si vede un pncumotorace parzile con un livello
liquido. L'oracnment:o dci polmoni & diffuso, come una nebbia che sale dal dia-
framma: solo in qualche punto, nelle zone medie dei polmeni, si intravede il di-
segno secondario jcl polmone.accentuato, Non ombre nodulari né a chiazze. Verso
la regione cardiaca I'opacamento polmonare & pili intenso ¢ si confonde con {'ombra
del cuore, che appare fortemente ingrandita si2 verso destra che verso sinistra.
Le cupole diaframmatiche non sono visibili. Il lobo superiore sinistro e [a regione
apicaic destra hanno una trasparenza maggiore del normale.

Nei primi giorni di degenza in Clinica la cianosi, gli edemi e gli altri segni di
insufficenza cntfi’aca furono molto spiccati. L'escreato era pure abbondante, muco-
purulento: la ricerca del bacillo di Koch, praticata rtitutamcntc. risultd sempre
negativa. Con una energica tcrapia a base di rachidrolo, salassi, digitosan, le con-
dizioni migliorarono alquanto, Permaneva perd sempre a carico dei polmoni il re-
re.rm di bronchite diffusa con numerosi crepiti ¢ rantoli, I'ipofonesi alle basi ¢
"indebolimento del respiro specie alla base di destra, :

Dopo 15 .giomi di degenza in Clinica, quando le condizioni gencrali erano in
complesso soddisfacenti, insorse febbre irregolare con massimi serali di 38°2-39"
Una velocitd di sedimentazione diede i vﬁgri seguenti: 1* ora 35, costante di
Katz 35. In corrispondenza del lobo inferiore di sinistrn, sia anteriormente che po-
steriormente, si accentuarono I'ipofonesi ¢ i rantoli a piccole ¢ medie bolle. T feno-
meni bronchitid, gli edemi e la cianosi aumentdrono assai. Nei giorni seguenti la
febbre ebbe un decorso assai irregolare, mentre le condizioni generali anclarono
sempre pidt decadendo, con aumento degli edemi, della cianosi, della frequenza
del polso ¢ del respiro e con forte diminuzione della diuresi. Infine exitus il 15 feb-
braio 1938, dopo 36 giomi di degenza.

Ru fatta la diagnosi clinica’ di scompenso cardiaco, bronchite cronica con
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ptpbabile sclerosi interstiziale del polmoue, pleurite destrs, broncopolmonite ter-
minale. Dal punto .di vista clinico, ma specialmente anamnestico, era chiaro che
~la bronchite cronica ¢ la sclerosi polmonate rapprescntavano i fatti primicivi e
ch; lo. scompenso di cuore doveva essere secondario ad essi; solo la natura della
sclerosi polmonare appariva poco chista, non essendosi “in principio attribuita
importanza al dato anamnestico della esposizione all'inalazione 'di polvere di
amianto avvenuta per soli sette anni ¢ a cosl grande distanza di tempo (30 anni)
dall'exitus, : '
L'autopsia (setrore Prof. Mottura) diede, in breve riassunti, i rsultati se-
guenti: Aumento dell'area cardiaca scoperta, versamento pericardico di piccola
gnntﬁ. Cuore globoso, alquanco aumentato nella sua metd destra; puata formata
in egual misura dai due ventricoli. Aorra e arterie coroparic normali; apparad
valvolari integri. Le cavith del cuore appaiono fortemente dilatate; attraverso
Postio tricuspedale passa la punta di quattro dita. Presenza di trombi nei recessi
dell'auricola destra, . '
. Polmoni: Cavitd pleuriche obliterate, polmoni fortemente aderenti; la sin-
fisi & perd vinaibie, NPelld parte dorsale defla docca vertebrale destra esiste una
sacca pleutica ripiena di pus, Atteria polmonare dilatata; a sinistra moite sue
diramazioni contengono. -trombi recenti, I polmoni si presentano pilt piccoli,
meno -elastici ¢, agsdk ;piti ‘consistenti che di norma, specie nelle loro parti medie
¢ basali. ove ddnA6; a. toccarli, impressione di un corpo duro-elastico simile n
gomss, Al taglio sono assai ‘resistenti; la palpazione e l'ispezione della superficic
" dj taglio fanno rilevare 'esistenza di una estesa e avanzata sclerosi diffusa del
arehchima, pi grave nelle parti medie e inferiori, Numerosissime Je stric ¢ i
colai- di Fbrosi interstiziale, tutd non sporgent sulla superficie del taglic.
Pdteti bronchiali ciafiotichis e'»'ﬁc‘:"c':'f)’ert'e-di muco. Linfoghiandole ilari tumefatte,
non -indurite, fortementestitracotiche. Nessun segno di tubercolosi spenta o in
ao ni nei polmoni nd Aelleilifoghiapdole.. . . - "
... Nulla tE particolare a carico- del. canal ‘digerente; . fegato ¢ milza da stasi;

sclerosi interstiziale dei polmoni, trombosi recente’ di
stta; pleurite purulenta saccata a2 destra; dilata-
jinistro; visceri da stasi,

_ olmoni: si vide una estesa fibrosi a tipo dif-
fiifeitmil .0 . 8 sfocolal, prevalente nelle parti medie e

e zone di-enfisemd; quasi dalfpcrgutto segni di_ un
nico (piccoli infilltrati parvicellulaci, desquamazione
"dell'epitelio alveolare ¢ bronchiale). Inclure, reperto
Ancttivo ialino. Corpuscali dell’asbestosi ¢ fibre di
tto' hiel pacenchima polmonare e anche nel lume di alveoli
Hiisara alquanto in?criore che nel caso precedentemente
Jolia:.fbrosi interstiziale e ancor pit la presenza dei corpuscoli
amisato -documentavano che la sclerosi polmor}agc, fenomeno
itivo ¢ determinante di tutta la evoluzione clinica della ma-
yndursi allinalazione di polvere di amianto durata soltanto sctte
cssith- ben 30 anni prima della morte,

y erchierd ora di mettere in evidenza, in modo estremamente sintetico,
Vit delle due storie cliniche che offrono un interesse maggiore per la
discussione: :
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Nel primo caso (A. M.) una operaia lavora per 30 anni a fabbricar
corde di amianto tespirando un'atmosfera ricca di polvere di questo mine-
rale. Durante questo periodo st sviluppa, con grande lentezza e senza dar
segni di se, una fibrost polmonare. In occasione di un episodio influenzale
la Rbrosi si rivela appatendo, quasi a un tratto, di una notevole graviti,
L'operaia, che fino allora aveva regolarmente lavorato, diviene in pochi
giorni un'invalida. Brevitd estrema di respiro, debolezza catdiaca e stasi
nel grande circolo costituiscono 1 sintomi principali della malattia. Rico-
verata in Clinica, gli esami clinici e radiografici rivelano una probabile
fibrosi polmonare giﬁusa con bronchite basale ¢ una dilatazione con in-
sufficienza di cuore. Nonostante una energica terapia la malata si aggrava
rapidamente ¢ muore, 16 giomi dopo il suo ingresso in Clinica, 4 mesi
dopo la cessazione del lavoro. L'autopsia dimostra una grave sclerost in-
terstiziale cronica dei polmoni di origine asbeccos.'ica, con dilatazione del
cuor destto e visceri da stasi. '

Nel secondo caso (N. T.) una donna lavora in gioventh per 7 anni
in una manifattura di amianto 6ve & esposta all'inalazione di polvere del
minerale. Durante questo periodo insorge una tosse secca e molesta, a
volte di tipo accessuale, tosse che non abbandonerd pit la paziente per
tutta fa sua vita. Essa lascia la fabbrica a 21 anno per sposarsi; gid allora
¢ una tossicolosa che soffre di frequenti raffreddort e bronchiti.gPur tut-
tavia essa pud attendcre a lavori faticosi, ma a 35 anni, dopo una bron-
chite asmatiforme pilt grave ed acuta delle altre, com?aiono 1 primi segni
riferibili a una fibrosi polmonare; un po’ di brevitd di respiro, dispnea da
sforzo, facile stancabilid. Viene dichiarata un'asmatica ¢ curata come tale.
La donna cerca un lavoro pili leggeto e vi attende per 2 anni; ma la tosse,
la dispnea ‘e la debolezza si fanno pity insistenti e la costringono ad abban-
donare ogni lavoro. Da 37 2 50 anni fa sintomatolo%n st aggrava lenta-
mente e progressivamente e ogni inverno, colle sue bronchiti e |'esacer-
bazione dslla tosse ¢ della dispnea, diviene pidh duro da sopportare. Infine
compaiono segni di scompenso cardiaco. La malata si fa nicoverare in cli-
nica: qui si rileva un grave scompenso di cuore con bronchite diffusa,
ua versamento pleurico a destra e st sospetta una fibrosi polmonare. _Ogm
terapia ¢ vana; la malaca muore 36 giomi dopo il suo ricovero in clinica,
13 anni dopo 1'abbandono di ogni lavoro, 30 anni dopo la cessazione della
inalazione della polvere di amianto. L'autopsia dimostra una sclerosi dif-
fusa interstiziale dei polmoni di origine asbestosica, una pleurite saccata
a D, una grave dilatazione del cuor destro con visceri da stasi.

[
Nella discussione di questi due casi & conveniente sgombrare anzi-

tutto'i} campo dal problema diagnestico, il quale pone principalmente due
quesiti:
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1°) E esatta la diagnosi ‘di asbestosi polmonare? -
2°)'L'asbestosi polmonare & stata reaEnente la causa della morte
delle due donne? '
' Al primo quesito la risposta & data dall’esame istoldgico det polmanit.
It tipo particolare della sclerosi polmonare a forma diffusa interstiziale, la
prevalenza della sclerosi nei lobt inferiori e infine la presenza di innume-
revoli fibre di amianco e corpi dell’asbestosi disseqinati in tutto il paren-
chima polmonare, documentano in modo certo I'esistenza di una grave
asbestost det cEolmoni del tutto sovrapponibile a quella che & stata descritta
dal punto di vista anatomopatologico da Mc Donald *, Gloyne %',
St_‘m.ron Y4 Dj Biasi 28, Wedler ®® ecc. (per 1 particolari anatomici e istolo-
gici di quest casi v. il lavoro di Motturs e %4giano .
Anche al secondo quesito si deve tispondere affermativamente. Se dal
unto di vista radiolagico e clinico, come vedtemo, potevano esservi dei
dubbi sulla estensione e sulla gravitd della fibrosi polmonare, dal punto
di vista anatomico e ancor pi istologico tale gravitd era ben manifesta.
Basta ossetvare per un momento qualcuno dei numerosi preparati istologici
allestiti da Motturs ¢ Fagiano, per convincersi della estrema riduzione
della superficie respiratoria utile e del grave impaccio che le aree di fibrosi
e di enhsema dovevano costituire alla circolazione del sangue nei polmoni.
La causa contingente della morte ¢ stata bens, in entrambi i casi, lo
scompenso cardiace, ma esso riconosce la sua origine principale, se non
unica, nella sclerasi polmonare. Infaeti il cuore di enttamge le donne
non presentava segno alcuno di vna pregressa infezione reumatica n¢ del
miocardio n¢ dell’endocardio e neppure manifestazioni di qualsiasi altro
processa motboso capace di diminuitne la funzione o la resistenza; gli
apparati valvolari, I'aorta ¢ le coronarie erano integre, e infine la dilata-
one -ekn. localizzata esclusivamente alla metd destra del cuore. L'unica
ione possibile dello scompenso di cuote era quindi quella di un
géave aumento del lavoro del ventricolo destro a causa della fibrosi pol-
rrionare, aumento che a lungo andare era risultato eccessivo per la musco-
latura di questa metd del cuore la quale, come & noto, ¢ capace di iper-
trofizzarsi soltanto in misura relativa,
Chiarito il punto essenziale, ciot che la-ashestosi polmonare e le sue
dirette conseguenze futono la causa della morte delle due donne, vediamo
uvali clementi d'interesse possono essere traeti dalla storia delle malate.
gcr vna fortunata combinazione le due storie rappresentano due modi
fondamentalmente opposti di decotrere della stessa malattia, Nel primo
_caso decorso silenzioso e asintomatico finché la malattia, rivelatasi in occa-
sione di una affezione intercorrente di scarsa importanza, si & manifestata
quasi all'imptovviso e ha condotto in breve all’exitus. L'operaia ha” potuto
lavorare praticamente priva di disturbi fino a pochi mesi dalla morte.
Nel secondo caso decotso cronico con tosse ¢ bronchiti a ripetizione ¢ in
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seguito affanno di respiro, fenomeni motbosi che hanno condotto ad una
invaliditd dapprima parziale, poi totale, durata parecchi anni. La ma-
lata ha dovuto cessare ogni lavoro 13 anni prima della morte.

Questi due tipi cornspondono a due modi diversi di decorrere della
asbestosi, la quale venne a volte dichiarata malattia subdola ¢ latente, a
volte malattia accompagnata fin dall'inizio da tosse, bronchiti e dispnea
molesta, a volte affezione costituita da un primao tempo di itritazione delle
vie acree superiori provocata dalla polvere presto seguito da un periodo
di assuefazione pil o meno lungo il quale infine trapassa nel periodo della
malattia vera con i sintomi proprii dcqlle fibrosi polmonari SMerewetber 5,
Saupe °%). La morte sopravviene, secondo la maggiot parte delle descrizioni,
da poche settimane a qualche anno dopo la cessazione del lavoro pal-
veroso, ,

Non vi & dubbio che queste descrizioni corrispondano a reali- diffe-
renze nel decorso dell’ashestosi e non solo a insufficiente raccolta det dati:
anambestici o a maggiote o minor peso dato dai pazienti a disturbi, come
la tosse e la dispnea da sforzo, ai quali non viene in genere attribuito un
carattere di gravitd; anch'io, che in questi ultimi mesi ho avuto occasione
di osservare parecchi casi di asbestosi, ho visto operai con avanzate fibrosi
¢ pochi o’punti disturbi soggettivi e operai con fibrosi relativamente mo-
deste tormentati da tosse insistente, brevita di respiro, dolori toracici, stan-
chezza ¢ altri simili inconvenienti. Fra i due casi estremi vi & poi, come
& naturale, tutta una serie di casi intermedt sia come numero che come
intensith che come tempo d’insorgenza dei sintomi morbosi. Il perché la
asbestosi abbia un decorso a volte asintomatico, a volte accompagnato da
un pit o meno vasto cortco sintomatologice, & di’ difficile spiegazione.
E probabile che cid dipenda in primo luogo dal differente grado di reat-
tivitd delle mucose ¢ dalla facilith pilt o meno grande col quale viene
liberato il riflesso della tosse. Viene comunemente affermato che la pol-
vere di amianto, formata in parte di spicole e di frammenti aghiformi
di fibre, & molto itritante per le mucose. Sono state descritte con una certa
frequenza faringiti, tracheiti, bronchiti e petfino congiuntiviti d:ﬂpolvete
di amianto (Quarelli ®*, Wedler *°, Bauer *°). Per contro & stato aftermato
non essere la polvere di amianto particolarmente irritante, meno della pol-
vere delle manifatture di cotone. Viene 2 questo proposito citato il caso
di un operaio che non poteva sopportate senza gravi accessi di tosse la
polvere di cotone, mentre tollerava senza alcun disturbo la polvere di
amianto (Merewether **),

Come & noto il rivestimento dei bronchioli terminali, dei bronchioli
respiratori ¢ degli alveoli, ove iniziano ¢ donde procedono le alterazioni
fibrotiche dell’asbestosi, & privo di terminazioni sensitive, cosicche la tosse
deve essere interpretata come espressione non della fibrosi, ma di una con-
comitante btoncgi'tc oppute di alterazioni pleuriche, La fibrosi interstiziale
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di per s¢ pud evolvere sino a gradi avanzati senza rendetsi in alcun modo
avvertita, Anche la breviti zi respiro ¢ la dispnea da sforzo non seno
- : scgniv‘che dcéorrano dcl‘t'utto‘ roporzionalmente al gtado della fibrosi;
' come & noto esistono individui che sopportano senza disturbi o quasi rdu-
zioni anche ampie della superﬁcie respiratoria ¢ altri colpiti da dispnea e
da senso di mancanza d'ana per riduzioni anche relativamente modeste.
Infine anche il vario decorrere delle pleuriti secche, frequenti nell’asbestosi
pol;ponare, pud concorrere ad arricchire la sintomatologia matbosa sog-

gettiva. .

E quindi in ultima analisi la disposizione costituzionale alle inflam-
mazioni della mucosa delle vie respiratorie e la facilitd alla tosse, unita
alla resistenza individuale di fronte alla diminuzione del parenchima pol-
monare funzionante, che determinano l'entitd e la precocitt dei disturbi
soggettivi dell’asbestosi e quindi il modo di decorrere della malattia.

Noterd qui, per incidenza, che la tosse nell’asbestosi si presenta
spesso, come nella seconda malata, ad accessi, specialmente al mattino al
momento di levarsi.dal letto, accessi che possono perfino simulare quelli
della pertosse -tanto da venir scambiati con essi; scarsi sono per contro
nella 1l§tté‘r'aléut‘a (Oliver Th. *°) accenni a episodi di carattere asmatiforme
come‘quelli ai quali ogni tanto davano luogo la bronchite e la tosse pure

" nel mio secondo caso.

~Anche il ‘quadro clinico-radiologico, che le due pazienti hanno pre-
sentato durante la degenza in Clinica, si presta ad alcune considerazion,
. Nonostante che, preso nel suo insieme, il quadro morboso possa apparire
pressoche eguale nelle due malate, tuttavia cFossono essere riconosciute sia
€liny iehia Jéﬁxggrgﬁcamcntc delle differenze significative ai fini
siane.’
iiderd in.considerazione la bronchite. La prima malata
igosse- insistente, ma secca O con scatsissimo esTcrtoraco: all'esame
‘délpolmoni numerosi rantoli in s)tcvalenza fini, localizzati alle due basi
postetiormente e lateralmente. Nella seconda malata tosse pure insistente,
ma con abbondante escreato mucoputulento, rantoli e rumort bropchlah
secchi sparsi su tutto I'ambito. Ecco qui due modi di Yl:'csentarsl della
bronchite, di cui solo il primo & caratteristico della bronchice asbestosica.
L tosse secca con i fini rantoli basali & infacti frequentissima nelle asbe-
stost di una certa gravitd ma non complicate, ed io mi sono potuto convin-
cere in successive osservazioni su di un ampio materiale chc'la mancanza
~ di questo reperro & un fatto eccezionale. Il tipo della bronchite presentara
*dal?a seconda malata & invece banale e per nulla caratteristico dell'asbe-
stosi (Wedler °°); la malata, oltre che una asbestosica, era pure una bron-
" chitica cronica in cui lo scompenso grave di cuore aveva, con la stast pol-
monate, accentuato i fatti bronchiali. Noterd incidentalmente come la se-
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conda malata abbia pure presentato sputi striati di sangue: questo fatto
non & del tutto infrequente nelle asbestosi come in quast tutte le malatrie
ctoniche dei polmoni, I'emotragia essendo quasi sempre cagionata dai fre-
quenti ed estenuanti accessi di tosse. Questi sputi ematici hanno probabil-
mente contribuito, specie in passato, a far considerare come tisici molt
operai affetti da asbestosi; un tempo, ‘quando’ la asbestosi era ancora im-
perfetramente conosciuta, si riteneva infatei che la maggior parte dei lavo-
ratori dell’ amianto morisse per tubercolosi (Scarpa *', Collis **, Hoff-
mann ).

Un altro reperto frequentissimo nell’asbestosi, oltre alla bronchite, &
uello della pleurite. I fini crepiti delle pleuriti secche sono difficili da
istinguersi dai rantolini e dai crepiti, pur essi assat fni, della bronchite

basale, cosicché Ia diagnosi clinica di pleurite in qucsti casi non & facile;
ma & un fatto che all'autopsia di tutti gli asbestosici si teovano ispessimenti
¢ tenaci aderenze pleuriche e che molei di essi si lagnano in vita di dolori a
tipo pleuritico localizzati prevalentemente alle regioni sopradiaframma-
tiche. Pure le nostre malate avevano ispessimenti e tenaci adetenze pleu-
riche; la seconda aveva in piti una pleurite essudativa saccata alla base’ di
destra. Le pleuriti essudative non ‘appartengono al quadro dellashestosi;
nel nostro caso la sua genesi & da riferire a fenomeni inflammatori pleurici
o pleuro-polmonari favoriti dallo scompenso di cuore, Pcrch?: & conosciuta
la frequenza colla quale nei cardiaci scompensati con ipostasi e bronchiti
si formino modici versamenti pleurici a carattere essudatizio. Il pneumo-
torace parziale, visto alla radiogtafia, ¢ dovuto alla penetrazione di aria
nel cavo pleurico in occasione della piccola toracentes praticata,

Un altro sintomo sul quale conviene soffermarci un istante & la
febbre. Al loro ingresso in Clinica entrambe le malate presentavano qual-
che movimento febbrile che perd non superava di solito, alla sera, i 38'.
Solo sub finem vitac si sono osservate nella secondn paziente elevazioni
febbrili- sut 39"- 9°:5: La asbestosi decorre di solito senza febbre; questa &
sempte indice di qualche complicazione, To credo che nei miei casi la
febbre possa esser messa sul conto dello scompenso cardiaco, ticordando
come spesso nei cardiaci scompensati con stasi viscerali, si osservino eleva-
zioni termiche irtegolari, Nella seconda malata anche la bronchite ¢ la
pleurite essudativa concotrevano certamente ai moviment febbrili; le pun-
tatc osservate pochi giorni prima della morte sono probabilmente l'espres-
sione dell'infettarsi dell’essudato Plcurico e dell'istituirsi di piceoli focolai
broncopneumonici che furono poi anche constatati all’autopsia.

Su tueei i sintomi finora elencati dominava lo scompenso cardiaco.
Le malate eranio pits che tutto delle cardiache e come tali avevano cercato
ricovero nella Clinica. In realtd, a prima vista, tutta la sindrome motbosa
e ciod la bronchite con tosse, la dispnea, la cianosi, il senso di stanchezza,
gli edemi malleolari, I'ingrossamento del fegato, l'oliguria, ecc. poteva
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rientrare benissimo nel quadro di uno scompenso cardiaco puro ¢ semplice.
~ Sono state solo I'attenta osservazione clinica, la valutazione di alcune sfu-
mature come quella della cianosi insolitamente spiccata, della dispnea
eccessiva, di un quadro radiologico non interpretabile soltanto come pol-
mone da stasi o bronchite cronica, assieme alla ticerca della causa del pre-
valente scompenso del cuore destro, che pérmisero di affermare nel primo
caso e ‘di. sospettare nel secondo ['esistenza di una fibrosi polmonare,

Se I'esame autopsico non avesse messo in evidenza una grave ed
éstesa fibrosi dei polmoni, permettendo cosl di riferire sicuramente a dila-
tazione cardiaca e lo scompenso ad un intoppo cronico della circolazione
del sangue hel piceolo circolo le malate sarebbero stace catalogate fra'i
cardiopatici e la vera causa della malattia ¢ della morte satebbe rimasta
ignorata. Ed & Probabilc che, come vedremo meglio in seguito, cosl av-
vehga per molel casi di asbestosi. - '

Abbiamo gia visto come, all'infuori della sclerosi polmonare, man-
casse .qualsiasi altra causa che avesse potuto determinare la dilatazione del
¢uore destro e la sua consecutiva insufficienza e come quindi lo scompenso
cardiaco si dovesse'ritenere come diretta conseguenza dell’asbestosi polmo-
nate. Il fatto che i due primi casi mortali di asbestosi descritti nel nostro
Paese siano morti per insufficienza di cuore lascia pensate che questa com-

plicazione sia piuttosto frequente nella pneumoconiosi da amianto. Infacti, -

scorrendo { protocolli dei casi pubblicati, si vede che in moli di essi la
dilatazidne e lo scompenso cardiaco furono ficonasciuti gi2 in vita o alla
necroscopia: il caso di Mills **, dopo aver lavorato 17 anni, morl " per
blocco cardiaco con una estesa fibrosi Polmonare; uello di Lynch e
Smith*® morl per scompenso catdiaco; in quello di %'ex'lcr ¢ Gilmour ™
Lautopsi ;:me.sﬁ!s che 1a morte era dovuta solamente a scompenso ‘cardiaco
ConseECutive, glla-sta_si cagionata dalla‘ fibrosi massiva 'diffu§a, senza alcuna
jinfezione sggiunta. Nc_l caso di Stqc/e 48 f}x trovato tpcrtmﬁa c ddg—
tazione cardiaca; 1n'quello di Egbers ** il ventricolo destro era dilatato, il
cugte pesava 375 gt.; in I%uéllo di White *° alla radiografia il cuore era
« sicuramente dilataton. Nel paziente della Buresch ** la. morte soprav-
venne in seguito a insufficienza ventricolare destra: L'autopsia riveld fibrosi
olmonare, forte dilatazione e ipertrofia del ventricolo destto, m_odlca zcr—
trofia del ventricolo sinistro; in quello di Strosbe ““ fu trovato ipertrofia e
dilatazione di entrambi i ventricoli, ma pit del destro (esisteva perd una
lieve insufficienza mitralica ed aortica). Dei due pazienti di Saure -"'che
‘morirono in uno « il cuore & pili grosso che il pugno; il ventricolo sinistro
¢ modicamente dilatato, il destro & notevolmente irigrandito, specie nel
cono, della polmonare, la muscolatura fortemente 1peftroﬁca (spessote
cm. 0,7)»; nell’ altro il cuore destro era ipertrofico e dilatato. Delle tre
.adr:;ltopae riportate da Wedler *°, in due fu trovato il cuore destro molto
slatato,

8 — Rass, Med. Indussr, - Nv. 1, 1940,
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“"La frequenza della dilatazione del cuore nella asbestosi"polmo.narc &

ute notata da Lovisetto *°, Mussa *°, Bauer ®°, (das Herz ist durch die
E_Jcbcrlastung oft verbreitet und in sciner Funkeion geschidigt), Holtz-
mann *°, (che la spiéga col fatto che secondo lui la fibrosi attacca di pre-
ferenza le parti dei polmeni vicini al cuare), Lanzs **, *, Pendergrass *,
(in some istances, the cardiac silhouette is quite enlarged), Shull *°. Non
tueti questi Aa. sono perd d'accordo sulla frequenza e la gravitd dello
scompenso cardiaco: alcuni, come Lovisetto *°, Merewetber Y Haddow °
non ﬁ) nominano neppure fra le comﬁlicazioni o le cause di morte; altri
infine come Mc. Pheeters *° titiene c
piccolo circolo e che quindi non vi sia ragione di un sovraccarico del cuore
destro. . o - .
In generale coloro che non ammettono la frequenza e la gravicd dello
scompenso di citcolo nell’asbestosi sono quelli :Lc hanno compiuto in-
chieste in manifacture di amianto e hanno visitato operai idonei al lavoro,
Era i quali sono in realth rari i casi di dilatazione di cuore provocata dalla
fibrosi polmonare.” L'osservazione dei miei casi ¢ 1a considerazione di quelli
della letteratura mi hanno convinto che I'insufficienza di cuore & una com-
plicazione assai tardiva, ditei terminale, dell’asbestosi. Se non sopravviene
nessuna infezione gli asbestosici resistono fincht resiste il loto cuore;
*quando questo cede, la fine & segnata a breve scadenza. lo ho calcolato che
in un terzo circa dei casi nei quali & stato eseguito un controllo necro-
scopico [a morte abbia avuto come motivo pnncigalc lo scompenso di
cuore. Il caratteristico delle insufficienze cardiache degli asbestosici & che
esse si instaurarono tardivamente, ma una volta manifestatesi, non ven-

gono artestate da nessuna, per quanto energica, terapia cardiaca. Cosi &

stato nei miei due casi ¥ in altri (Saupe %), nei quali & ricordato Iinsuc-
cesso della terapia digitalica ¢ strofantinica. _

Veniamo ora a considerare il fenomeno primitivo e piti importante:
la fibrosi polmonare, Nelle mie malate i segni clinici di essa si manife-
stavano soggettivamente nella breviti di respiro e nella dispnea, oggcttiva—
mente neﬁg cianosi, nella diminuzione delle escursioni tespiratorte, nella
quasi totale immobilith delle basi, nella ipofonesi piti spiccata nelle parti
inferiori dei polmoni, nell’affievolimento del murmure vescicolare. IEcrb,
come ho gid detto, durante la degenza delle pazienti nella Clinica la
scena & stata talmente dominata da[?a insufficienza di cuore che essa colle
sue conseguenze si sovrapponeva ai segni propri della fbrosi, mascheran-
doli pili o meno completamente. Le radiografie, che ci avrebbero potuto
date utili indicazioni se noi avessimo in vita sospettato I'esistenza di una
asbestos polmonare nelle due malate, non ci furono allora di decisiva uti-
lits, Realmente io sono persuaso che nessun radiologo per quanto esperto
in questioni di pneumoconiosi avrebbe potuto in base a quelle radiografie
far diagnosi di asbestosi polmonare, tanto esse sono prive di clementi carat-

e I'asbestosi non impacci troppo il -
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. téristici, Eppure’ ora, dopo aver studiato le radiografie dell’asbestosi ripor-

- tatc*nelld letreratira ¢ in special modo le belle riproduzioni di Pender-
grass *, di Sauge , ** ¢ di Wedler ®, ¢ dopo aver eseguito personal-

. mente radiografic a molti asbestosici, riconosco che le radiografie delle
due malate rappresentano due frequenti espressioni radiologiche dello
stadio finale ‘dell’asbestosi,

Le'due radiografie’ sono assai differenti I'una dall'altra: basta con-
frontarle un momento per accorgersi di cid: nella prima seminio di
ombre di piccole e medie dimensioni su_ tutto il campo polmonare, con
addensamento delle stesse lungo i margini cardiaci e l?:qmgioni parailati;
nella seconda opacamento pressoche totale e uniforme delle due metd infe-
riori dei polmoni, con note di enfisema in quelle superiori. In entrambe
[:erb,' dove la lettura del disegno polmonate & ancora possibile, si riscontra
a medesima nota fondamentale: ombre tenui, sfumate, striiformi o
meglio reticolari, intrecciantesi in' vario modo; non noduli veri, nets,
delimitati ¢ a's¢ stenti’ come quelli della tubercolost miliare o della sili-

i cosl, ma piut_t:bstdr-ghi-pzze a- concotni irregolari, Pmlungantcsi in strie
- confondentesigjii parte nel reticolo; psendonaduli, se st vuole, ma non
noduliveri»iel senso che not diamo in radiologia a questo termine.
Molti Aa.. hanno dato buone descrizioni tadiogr:gche dell’asbestosi pol-

mondre ¢ ‘tueti insistono sulla tenuitd e sfumatura delle ombre e sulla
. mancanza -di ‘noduli di ypa certa dimensione; nelle loro descrizioni si
“ _ _ possotié riconoscelre. due; modi di presentarsi dell’asbestosi grave, cor-

i e o S

tispondenti agk aspetti presentati dai miei due casi: nel primo reticolo
piu 0 meno
) TN

e o grassolano di ombre striiformi e piccole chiazze irre-
pitre intepse. nelle regioni soyradiaframmatiche e attorno al cuore;
fdedpicieliie, ombre a -carattere indeterminato si elevano dal
hlsiéo~comé nubi di vapote, oscurando pit o meno
) l3térzo’o i duc terzi infetioti dei polmoni e confonden-
do b %pacifi'. cardiaca, menére le zonc superiori del polmone sono
ipcttrasparenti per’ enfisema.’
' Deve essere notato che mentre le forme ben sviluggatc. ma non
ancora’ gravissime dell'asbestosi presentano 'immagini radiografiche in
cui la grande intensificazione ¢ la finezza del disegno secondario del
polmone assumono aspetti fino ad un certo punto caratteristici, le forme
srabidomplicate da.scompenso di cuore perdono quasi del tutto la Gnezza
ella trama ¢ la delicatezza del reticolo e con cid la maggior parte delle
caratteristiche: radiologiche 'dell’asbestosi. I gravi ispessimenti pleurici, la
dilatazione del cuore con consecutiva compressione dei polmont, la stasi
glmonate e la' bronchite cronica sovrappongono le loro. o:n}:l:e a guclle
. della fibrosi’ asbestosica: per dare un quadro, come nei miel casi, nel
qualepud- essere difficile anche la semplice diagnosi di una fbrosi pol-
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A “proposito della fibrosi noterd ancora che nella prima malata, cll-

nicamente I'ipofonesi basale ¢ la diminuzione del respiro e radiografica-
mente la velatura e le ombre reticolari e pseudonodulari erano maggioni
a destra che a sinistra. Al riscontro autopsico si & infatti constatato che
la fibrosi cra piu estesa e avanzata nel polmone destro. La prevalenza
della fibrosi asbestosica a destra & segnalata da patecchi ricercatori:
Oliver °°, Cooke®, Haddow®, Merewether®, Bobne *®, Bauar®®; essa
potrebbe derivare dal decorso piti rettilinco del bronco di destra e ‘quindi
dalle migliori condizioni anatomiche per la penetrazione della polvere
nei polmoni; vi & perd anche chi ha trovato [a parte sinistra piti spesso
colpita della destrd (Pancdast e Pendergrass °°). qn ‘un gran numero di
cast la fibrosi & egualmente ripartita fra i due polmoni; la mia seconda
malata appartietie, sia radiograficamente che anatomoistologicamente, a

questo. gruppo.

Infine mi par degno di accenno il fatto che, nonostante l'estesa e

grive fibrosi, non si 'sta mai ascoltato sui polmoni delle mie due malate
un tespird soffiante o hronchiale, a bensl solo un tespito indebolito con
carattere di asprezza, Cid & facilmente compreasibile pensando alle par-
ticolaritd anatomiche "dell’asbestosi, per le quali quasi mai si verificano
lé- condizioni fisiche adatte alla 'pro:ﬁxczione del respiro bronchiale; ‘e di-
fatd mentre nella fibrosi silicotica si ode assai spesso in corrisponclc_nza
delle grosse masse tumariformi un respiro soffiante, nella fibrost asbesto-
sica un tale teperto & eccezionale; ad esso accenna solo Wedler %, che
lo riscontrd ‘una voltd in un caso particolarmente grave.- '

Fra le particolarith degne di interesse che i miei casi ptesentano
deve essere pure ticordato che in entrambi non esistevano, n¢ clinica-
mente n& 'anatornogatolo icamente, segni di tubetcolosi, all'infuori della

componente linfoghiandolare di un antico complesso primario, osserva- -

bile nel primo caso. Questo fatto mi spinFc ad accennare, sia pur breve-
mente, ai rapporti fra asbestosi e tuberco osi.

E nota la grande frequenza colla quale la silicosi si complica con
la' tubetcolosi. Sgctcondo studiosi stranieri degni di fede, il 60-70 %, dei
silicotici muore per il sopraggiungere dell'infezione tubercolare; in Italia
vi & motivo di ritenere che questa petcentuale sia ancora maggiore. Le
osservazioni statistiche, cliniche, anatomopatologiche e sperimentali

hanno dimostrato che la silicosi favorisce grandemente l'insorgenza della.

tubércolosi € che fra queste due malattie esiste una grande frcqucnza
- d'associazione. Pet''asbestosi, scletosi polmonate grave quanto la silicosi,
si dovrebbe teoricamente ammettere una eguale Predilczione del - bacillo
‘'del cubercolo. Tralasciando antiche osservazioni (Scarpa ®', Collis ®2,
Lovisétto *°, Boll. francese dell'Ispettorato del Lavoro cf:.l 1906*) che

parlano di vere stragi compiute dalla tubercolosi nelle manifatrure di
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; amianto (osservazioni fatte in un’epoca in cui non esisteva igienc alcuna
H . nelle -fal?bnche e in cui la confusione fra tubercolost e asbestost era resa
j inevitabile . dall'ignoranza di quest'ultima forma morbosa) sta di fatro

? A che si ammette oggi dai pill, che. fra asbestosi e tubercolosi esistano
3 bensi rappotti ma che esst siana meno_ stretti di quclli fra silicost e
tubercolost. '

Gli autoti inglesi (Wood e Gloyne',%", Merewether™, ecc) i
qual_i hanno dell’asbestosi la ma giore espetienza, affermano che essa,
f specialmente negli stadi avanzati, favorisce lo sviluppo dell'infezione
& tubercolare, pur riconoscendo che il pericolo & minore che nella silicosi.

(The added risk of tuberculosis may be in asbestosis, it is less than that
associated with silicosis. Merewether >°). Le loro stacistiche - dinno una
' frequenza rimarchevole di asbestosi complicatesi con tubercolosi: in
quella di Wood e Gloyne®™ su x00 asbestosici ricoverati in un Ospedale
21 erano affetti da tubercolosi; secondo I'Ispettorato del Lavoro in ll::sc o7,
nei casi mortali 'asbestosi & complicata con la tubercolosi nel 38 %
dei casi, lasilicost el 56 %,. Per contro, secondo ['esperienza tedesca
g&uu;’,‘r Saspe:"% Wedler**) basata per lo pit su inchieste compiute
“braiJavioratosi delle manifatture di amianto, non esisterebbero stretti
rapporti-fra -asbestosi e tubercolosi, benché vi sia alcuno SBobn‘e %) che
i affermi; gli americani, scgucndo i rsultati’ delle loro inchieste
(Eanza®, . Sbhwil **, Drce:':en’? ¢ lopinione espressa da Gardner e
Cummins ® in seguito ai loro lavori spetimentali, non ritengono anche
essi che la tubercolosi costituisca un grave pericolo nelle manifatture di
amianto, Delle tre autopsie di asbestosici praticate finora in Italia (i miei
due ¢ uno del Dr. Castagneri, non pubblicato) 'in due non esisteva
- vesisteva una polmonite cascosa. Indubbiamente il
jeédra della raccolta di molto materiale per essere
foiessendorpossibile che da Pacse a Paese varino quelle condi-
io{eniche e ambientali che hanno un gran valore nella diffusione
ell'intezione  tubercolare. L . , -
- Dopo aver commentato ¢ discusso i punti salienti del quadro mor-
boso presentito ‘dalle mic due malate desidero riaffermare, come conclu-
sione, il concetto che pitt volte & gid affiorato nelle pagine precedenti:
che: ciod Ja-diagnosi di asbestosi polmonare & una diagnosi normalmente
difficile. Mblei- sono i fattori che concorfono a rendece difficile questa
diagnosi, che teoricamente parrebbe assai agevole: i principali sono i
seguenti: esiguith del numero degli operai che lavorano l'amianto in
confronto al numero totale degli operai e quindi relativa rarica della
talattia; appartencnza della maggior parce degli operai delle manifatture
d’amianto alle industrie tessili e quindi indicazioni di anamnesi lavorauva'
(cardatore; tessitore, Alatore) che appaiono innocue e non sollevano aleun
- sospetto di malattia professionale; tenuith delle alterazton: radiografiche
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polmonari scopribili a volte solo con una tecnica radiografica perfetta;
mascheramento della fibrosi polmonare asbestosica per opera. .tuber-
colosi o dello scompenso di cuore; frequenza della motte degli asbestosici
per malattie intercorrenti acute, in special ‘modo - polmoniti e .broncopol-
moniti; ignoranza fra i medici, ¢ anche fra molti medici del lavoro, della
esistenza di una grave fibrosi polmonare da asbesto; mancanza di sintomi
o di segni veramente caratteristici o patognomonici di questa malattia.
Certo durante le inchieste nelle: fabbriche (Merewether **, Lanza **, *,
Me. Pheeters *°, Shull *°, Dreessen ®°, Lovisetto *°, Mussa ®°, Gerbis e
Ucko *, Sanpe **, Wedler °*) & facile riconoscere un cetto numetro di asbe-
stosici; -fna af
tento di scoprirvi i casi di sclerosi polmonate, altro & far diagnosi di asbe-
stosi al letto di un ammalato grave, sofferente di debolezza cardiaca o di
broncopolmonite o di tubercolost. E o o
. Alle difficoltd di una esatta diagnosi clinica hanno accennato gia pa-
recchi studiosi del problema dell’asbestosi: - Wood e Gloyne.®" scrivevano
nel 1934 che non vi & affatto da sorprendersi se solo dopo morte I'anatomo-
%ztologo scopre i segni di fibrosi polmonari rimasti indiagnosticati in vita.
onnelly * vide 15 casi di asbestosi i quali cutti, meno uno, erano. stati
diagnosticati da altri medici come tubercolosi. Wedler *° ricorda che 23
opetai delle manifatture d’amianto da lui studiate, affetti da asbestosi, s1

erano %recedentementc fatei visitare Eh‘x volte da altri. medici per disturbi -

riferibili alla loro fibrosi polmonare; la diagnosi di pneumoconiosi fu fatra
una- sola volta! Il giudizio piti frequente fu quello gi pleurite, o bronchite
o tubercolosi. Egl conclude chcc}

di rado esatta, benche le cose siano ora alquanto migliorate nel senso che
gli operai sanno che il loro lavoro & pericoloso € ne informanc il medico
in -occasione delle loro malattie.

Per quc'sti motivi io ritengo che molti casi di asbestosi siano anche
in Italia passati inosservati. Cio vale da noi specialmente per la provincia
di Torino, ove sono accentrate le principali cave e manifatture d’amianto
e ove i casi di asbestosi, almeno a giudicate da quelli capitati quasi con-
tempotaneamente alla mia osservazione, non devono essere del tutto infre-

quenti. Solo istruendo i medici sull’esistenza di questo particolare tipo di-

pneumoconiosi e convincendoli della necessitd di raccogliere per ogni ope-

raio malato una approfondita e minuziosa anamnesi lavorativa, noi po--

tremo sperare che questa malattia squisitamence srofcssionalc possa esserc
nel futuro piti frequentemente riconosciuta e diagnosticata,

Vengo ora, dopo aver discussa la parte clinica, al rilievo pii impor-
tante che i mici due casi mi permettona di fare. Esso riguarda-il pro-
blema prognostico dell’asbestost -¢ ‘pitt precisamenté quello della. progres-
. sione dl;lla ‘malattia cessata I'esposizione alla’ polvete d’amianto, - @

.

tro & visitare gli operai di una manifattura d'amianto coll'in-

a diagnosi di asbestosi vicne fatta solo
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-Tale problema & stato solo da poco tempo affacciato e si pud dire non
sia ancota stato risolto. Per la silicosi noi sappiamo ormai con sicurezza che
essa, astrazion fatta dagli stadi iniziali, ha tendenza fatalmente progressiva
anche dopo I'allontanamento dal lavoro polveroso; I'incertezza che invece
ancora domina nel cam dell'asbcstosi& dovuta alla sua scoperta relati-
vamente tecente e all’esiguicd del materiale a disposizione adatto per un
simile giudizio, Lovisetto *° afferma recisamente cr:: cessando !'inalazione
della polvere, I'asbestosi si arresta nella sua evoluzione; Shulf *° ritiene che

- 1-cast- lievi migliorino con !'allontanamento dal lavoro, ma che tale proba-
bilied, sia assai minote nei casi avanzati; comunque I'asbestosi non sarebbe
almeno. primitivamente una malattia progressiva. Wood ¢ Gloyne *' vi-
dero pazienti le cui condizioni rimasero stazionatie per parecchi anni dopo

- la-cessazione del lavoro e percid credono che anche quadri gravi di fibrosi
possano essere compatibili con molti anni di lavoro leggero in ambiente
sano e non polveroso. .~ . . L .

Aleri Autori sono meno ottimisti: per Bobne *® 'allontanamento dal

lavoro- sepve sploiper;i-casi iniziali, ma non pid quando vi & cianasi o di-

; sectndouSparks *° la malattia progredisce lentamente anche dopo

izidkerdell inalazione. della polvere; quando: poi compaiono corpu-

ell'asbestosi nello sputo, la malattia sarebbe decisamente progres-
siva. Alwens ®* & assai pessimista sulla prognosi dell’asbestosi; in un suo
caso {a malactia rogredfdccisamm:c anche dopo la cessazione del lavoro;

Pcndc;fm‘s' #4._ utiene che quando ['asbestosi pud essere diagnosticata ra-

" diograhcamente, « the condition is.ltkely to gccomc progressive », ¢ cid

a causa dclla fssazione delle strutture,polmonari secondaria alla parteci-

della pleura al processo fibrotico. Infine alcuni, come Lanza ¢,

piltiper-un:giudizio sul destino dei casi avanzati o gravi, ma non per affet-
mare se.lasbestosi fin dal suo inizio abbia 0 no tendenza decisamente pro-
gressiva. Qualsiasi ossetvazionc ben documentata e protratta per un lungo
r . Pl .o on . N
petiodo dizanni ¢ 'a questo riguardo preziosa.

iodo. dijanni ¢ a questo riguardo p

i3 @ seconda malata, che avendo lavorato per sette anni in gioventh
v 'amianto & morta di asbestosi dopo trent’anni dalla cessazione del la-

- cpp: T'ami ne del

voto polveroso, mppresenta per-la ss)roporzlonc fra duraca dell'inalazione

. ‘eintervallo fra il cessare di questa ¢ la morte un caso del tutto eccezionale
* Rxihies nella lectetatura, :

‘. ‘L4 spa anamnesi ci permette di ricostruire la progressiva evoluzione
della. fbrosi ’p'olmonare, evoluzione che, come hanno dimostrato Mottura
BT |

agiano.’" collo studio istologico, era ancora in atto e vivace al mo-
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mento della morte. Nei polmoni si sono trovati innumerevoli aghi di
amianto, conficcati per ogni dove nel parenchima e poich la causa della
progressione della fibrosi risiede certamente nella presenza delle fibre di
amianto nel tessuto polmonare, sia che si ammetta una loro azione chi-
mica, sia che si ritenga, come oggi appare pit probabile (Mottura ¢ Fa-
giano °") Ia loro azione di natura essenzialmente meccanica, la evoluzione
progressiva della malattia appare 'evenienza pit logica e naturale. Ci si
potra al piti nel caso speciale chiedere se la tosse inststente e continua e le
bronchitt di cui la malata soffriva abbiamo potuto, coi bruschi e violenti
movimenti che esse imprimevano alla cassa toracica ¢ ai polmoni, aver
accentuata l'azione meccanica delle fibre e cosi favorito un pit rapido e
intenso progredire della fibrosi.

Questo mio caso dimostra chiaramente che una asbestosi anche iniziale,
cio¢ tale da permettere ancora per pqrecchi_anni un l_avoto esante, pu{)
ptogredu'c anche al di fuori di ogat ulteriore inalazione di Polvcrc dt
amianto fino a un grado tale da cagionare la morte e pertanto fiveste una
Farcicolarc importanza perché, pur dovendosi tenere nel debito conto il
attore predisponente costituzionale, esso di la prima convincente dimo-
strazione della natura primitivamente progressiva dell’asbestosi polmonare.

RIASSUNTO

. Vengono per la prima volta in Italia descriti sotto l'aspetto clinico-radio-
logico due casi mortali di asbestosi polmonare.

.. 1l primo riguarda una donna di 56 anni che inald per 30 anni polvere di
amianto. La fibrosi polmonare che ne consegul decorse in modo asintomatico
fincht, in occasione di un episodio influenzale, si riveld improvvisamente nella
sua gravith e condusse a morte dopo soli quattro mesi dalla cessazione del lavoro
polveroso e dopo poco pid dall'inizie della sintomatologia.

11 sccondo concerne una donna di 50 anni che ina.g’ polvere di amianto per
soli settc anni, dai 14 ai 21 anni di eth. La iniziale fibrosi polmonare che pe
derivd fu fin dal suo insorgere accompagnata da tosse molesta ¢ facilitd alle bron-
chiti; tuttavia permise l'esecuzione di lavori pesanti per 15 anni, in capo -ai

uali risultd cosi progredita da costringere la mualata a occupazioni leggere ¢
infine a rimanere a casa per 12z anni, invalida e oppressa da tosse, bronchiti
asmatiformi, dispnea. La morte sopravvenne trent’anni dopo la cessazione del
lavaro coll’'amianto e pity di aluettanti dopo I'inizio della sintomarologia morbosa.

1l differente modo di decotrere della fibrosi polmonare ¢ alcune particolaritd . -

clinico-radiologiche presentate dalle due malate hanno permesso di discutere
_alcuni aspetti del problema dell'ssbestosi. Viene cost ricordato come la fbrosi
polmonare da amianto possa decotrere in una forma latente asintomatica e in
una forma precocemente accompagnata da sintomi molesti e debilitanti; vengono
ricordati i 'principali element Sixgnostici come la tosse, la bronchite, la brevitd
di respiro, le pleuriti secche; i segni fisici della fbrosi polmonare ¢ viene affer-
mara la frequenza dello scompenso cardiaco come complicazione terminale;
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l'aspetto radiografico dell' asbestosi grave viene descritto nelle sue due varietd pit
frequent ¢ vengono ricordati i rapporti fra asbestosi ¢ tubercolosi. E fatta infine
presente la difficoled della diagnosi dell'asbestosi polmonare specie negli stadi
terminali, quando complicaziont di diversa natura possono mascherare sia cli-
nicamente che radiologicamente i scgni pid caratteristici della fibrosi diffusa
cronica interstiziale asbestosica, , .

.. Linteresse principale della pubblicazione 2 perd conferito dal secondo caso
illustrato, nel quale a un breve periodo di esposizione alla polvere di amianto
segul un usm o di trent'anni durante il quale si sviluppd una fibrosi asbesto-
sica mortale, La lunghezza del periodo intcrcorso fra cessazione del Javoro con
lamianto e morte per asbestosi & del tutto eccezionale e unico nella letteratura,
¢ costituisce la- prima documentazione sicura che una fibrosi da amianto di grado
licve pud progredire fino a un grado mortale al di fuori di ogni ulteriore inala-
zione di polvere; in altre parole che 'asbestosi &, al pari della silicosi: per quanto
con un meccanismo diverso, una sclerosi primitivamente maligna e progressiva
dei polmoni, :
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