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PEEUMOCONIOSIS IN COAL MINERS

Chairman: PHILIP DRINKEL, Sce De

Industrial Hygiena 8tudies of Coal Miners in
Two Geographical Areas in the United States

E. D. Je Urbtan
Discussion

Radiologicel Classification

Charles M. Fletcher, Me De
Discussion

Pathology of Coal Workers! Pneur.zonlosis
Arthur J. Vorwald, M. De

Dizcussion
Epidemiology of Coel Workers! Pneumcconioslis
in Wales

Charles M. Fletchor, Me Do
Diseussion

BY DOCTOR VORYWALDS
Itts past ouwr tlme to begin and there are a faw

announcaemer‘ : which I should 1ike to make before the formal

opening of the morning sesslion.
Agein, to remind you, thosse of you who have not

rogistered, please do so at the Johr Black Room. Llso, t O-

morrow night, on Wednesday, at eight o'clock, there will be

a demonstration of colored photography by the Ansco Com~=-
peny in the main bailroom of the Sarsnac Lake Hotel. Those |

[
of you who are intsrssted in color pnotograpny, I know, |
1

will be interested in what they have to prese:.te Also,
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there are & number of you who are Rotarians and todey being
Tuesday, the Roterlans will meet this evening at the Fish
and Came Club at six o'clocks The Fish and Game Cludb iz on
the outskirts of Saransc Lake and should you inquire, I'm
certain that you will find your way thers. It sounds very
intersating when the Rotarians moet at ths Pish and Gaae
Club instead of at noon time at the hotel, tuscause 1t
elways mesns scme thing extraordinary in food and other
things, so 1f you wish, youlre welccine to go there, to rske
up your Rotarye

mhe banquet on Thuraday night, es you will note
from your agenda, there 1s to be a banc:st on Thuradsy
night, and I wish to announce that ladies are cordially In-
vited to the bangquete There will bs a good many thers, 80
those of you who are sccompanied by a lady, ploass bring
theme

with that then, we will entsr our = or beglin cur

gesaions for this morning, snd our Chalrman certainly needs

no introduction to you ~= Frofessor Drinker, who is Profossor

of Incdustriszl Syglers at Harvarde Doctor Drinkers

£Y TOOTOR DRINFERR

mala 1t clear to tuese whom I dont!t happen to inor DArscn~

ally that I am not & physicien and 1if questions should, by

any chance, come my wWay waich are r+ 'ical, I take seccad

i
i

!
Doctor Vorwald, Lsdle:z and Gantlemsns: Itd llke to

I
|

t
i

i

e e
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place to no one in the matter of evasion aen: I will .vade
them and pass them along to somebody elss.

The first paper this morning is by Nre Urban of
the Laboratory hers, on Industrial Hyglene Studles In Coal
Miners in Two Geographical Areas in the United 3tates.

BY MR, URBAN:
Coal is a sedimentary rock which, because of 1its

high energy vaiue, has been and is of outstanding impcriance
to mane Cosls occur in all geologiacl ages since the Tavond
1an psriod about three hundred million years agos World-
wids distributions of coel originated in tkte
snd in th pericds and in the later tertliary
pvi-iod, most of the lignites or low ranking coals of the
world were formeds

Tha extensive distribution of %the individual cosl
sosnme implics swamp sccuwrmiation on broad dslias, coastal
plains and broad interior low lands whers shallow waters
pant throughout the joare All ordinery coals are of vegs=—
table origin. In the sedinmentary cycle of cosl, the in-

mediate source of materialas wore the prolific plent trae

growths and the carbon dloxide which was drawn Ir™ the
surrounding atmosphere gnd surface waters.

The trees and plants wnich rell into the swamp :
wators underwent partial decsy and ths residus accumulated E

on the bottom of the swamps +o form peat, wnich 1s the first

i

'
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TAKEN FROM PAGE 137.

B1 ¥R, URBANs

Goal is s sedimentary rock vhich, becausse of its high energy
nlnm,mbaonandiaofoutsmndinsmportanmtom. Cosls
occur in all geological ages since ths Devenian pexriod about thres
pundred million ysars ego. Vorld-wids distritviions of coal origin~
ated in the erd 4in the perinds and in the
later tortiary poriod, mostod‘thongnimcrlawrenkinx coals of
the wozld fere formed.

g extensive distributiocn of the 1ndfvidusl coal gozme lrplles
swszr azcummilation on troed @slias, coastal plaina and troad interder
1ow lands vhere challow welars rest throughout the year. A1 crdinsyy
coals are of vegetable origin. In the sedinentary crele of ccal, itd
4zmmediste source of materials wore the prolific plant trse growihs
and the carbon dicxids which was drava Czom the surrconding atzosphers
and surfece waters.

e treas and plsats which £all into the pusey waters undsrwent
partiel decxy end the residus accwmlatsd on ths bottca of the ewasa

to form pest, which is to first
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stage of coal, all coalse It has been estirated that fronm
( 125 to 150 ysars of time of accunulation were required to
oroduce the equivalent of one foot of bituminous coale Frcd
g 175 to 200 years worse raquired to produce one foot eof ant:nz'é-

cite coal. An emsential to coal formations is tke arrest of

becterial decay in the submerged vege tabls matter before

cormplete destruction t akes place, so that there is scune

residus to accumlatee. This is brought ebout from the dscay~

promoting bacteria to rendsr the water toric to themselvos.

The type of coal eventually formed cdepsnds or the
envivonment, the kind of plents and particularly on the durs
ation of the basteria daconpositione MNey we have the first |

slide, please?
In non-technical tsrminologzy, four mein types of

T R T T TS TS T

coal are recognized, anthracite or hard cosl, biswminous
or soft coal, cansl, which 13 actuslly a special type of

2T ST, TSRS

bituminous cosl, and lignitee Those types may be Furiher

subdivided into rankse Each rank deaignates coal of space

iric energy values and chemlical end physical propartiss,

t
H
B semi-sntnracite, iatermediatls cczl between enthracite and |
: j
|
!

bituminous; thers &re actually five diffarent kinds of
;-" bituminous -- sub~bltuminous and brown coel ere intermediats
Q ‘  batueen bituminous and ilgnite, andhracite being termed as .
the cosl of tne highest typse and 1ignite the lowest typoe v

Peat is a fusle I¥'s not & coal, but a mixture

DTSR USSR U
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of partly decomposed vegetable matter in which bacterial
action, for tha most part, has been interrupted. Subsse
quent physical and chemical changes produce cosal of the
above ranks, Where these changes have reasched complstenossy
grephite is the result.

Physically == rather, chemically, coals contain
hydrogen, carbon, oxygen and impurities sither 1n sinmplo
elements or in complex combinatlionse. The chemical changos
which occur when the higher rank coals ars formed from peat
a-3 the progressive slimination of water, oxygen and bitume !
inous - either the solid axd semi-solid hydrocarbone, the
increase in carbon as fixsd cardon in volaille matter, the
econsolidation of hydrogesn developmont, heavy nydrocarbons,
and an irceremsad resistance to solvants, oxidation and heatid

Some of the physiesl changes which may occur in
coal fcrmed from pe2at, in the highest ranks, concern ths
by-products of those coals of ths higher ranis wkich con=
tain lignose, gums, waxes, olls, resins and fats. Those
resins and waxes which are less sasailable by bacterial
action are present in most coals,.

Coal beds occur within so-called coml regions

which consist of altern: .ng bsds varying in thickness, of

sandstone, shale, clzay, almost -- mostly of fresh water

origin. A coal measure generally contains several coal

sasams separated by seiimentery depositions of these varioun}
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In Pennsylvania, for example, there are 29 coal

reams aggregating 106 feet of coal with beds varying in
thickness from a mere film up to 100 feet. The famous
Mainot seam is Lifty to sixty feet thicke In Alabama, therd

are fifty-rive coal seams. In England, the aggregate

thickness of ccal is 85 fest and in Germany 120 feets
¥ow, during the past several years, the Jarsnac

Laboratory has conducted industrial hygiene surveys in a

number of underground coal mines located in varlous coal

)

fields throughout the sastern section of this country.
Data from such - from six such surveys has been pelesctod
for presentaticn. Each of these nines extracted a bitunle
nous or soft coal from a different coal seanm, with the exw
csption of two mines, five and six which I'll show you latzen
whieh worked in opposite ends of tho same sotms

They renled in size from employment of about 300
to 1,000 mene The deepest mine was sbout 600 feat balow

! gurfacee All of the mines were entered elther throngh
' yertlcal shafts or inclined aslopeas. Modern nethods of

;? meschanized nining were followed in esach case, utilizing ’

s ! poth tmack and trackloss type of equipment. A limited %
! i
o ; smount of hand work, hand shovelling into conveyor >ans was |

8130 donee |
All the minsa wsre generally regardsd &s gaseous.i
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Considerable attention in each case was, therefore, given ta
safety, to ventilation and dust control, Now, for these
reasons, data from the - from these six mines can be com-

pared.

It 1s our furtner bellef that soms of the conclue
sions derived from these studies can be employed also throuéh
othsr coal mines, even coal mintea of the anthraclite typee.
Qur primary concern in these surveys was for hazards of a
respiratory significance. The natwre &:. effect upon man
of ths gasses commonly encouitered in bituminous coal minssy
gasses like methane, carbon dioxide, carbon monoxide and
oxyge: -deficient air are rather well estebliisheds Our in=
vestigations were directed mainly, therefore, to & study of

the air-borne dust, to which the worlkerr wore exposede

May we have the first slids, pleass? Now, 6arly

in our investigations, it became apparent that a number of

difssrent mirerils would be prassnt in varying prooorticns

thro::zhout the same coal sean. A method was developed by
us for ths collection of alr-borne dusts for ehsmical ansly+
sese It conslasted of & small ons half horsepower Unlitad
8+ti.38 Bursau of Hines approved suction wotor B3t, connacted
to a paper filter by & two-inch diameter smooth ball hoso.
The paper was enclosed in a holdsr wnich was elevated to

breathing level height by a tripode The apparatus was come |

pletely portable and was used whersver electrlc power was |

'

VU e e e e
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available.

In operation, dust-laden air is drawn into the
filter. The dust is retzined and the clean alr passed on
through to the fan. This is your fan motor set; this is
your hose; thisa is your filter paper holdere. We just sst
it on an ordinary engineer's tripod so that we can carry
1t around at the ssme time keep 1t up in the air, and the
f£1lter paper holé:r section is nere. It was a simuple metal
effaire It had a screw cap on it end the rfilter paper was
held in position thers tightlye

Now, waire not sura sbout the efficisncy of col-
jection of this device, although we lmow it's very highe
Through eXxperlence, we have learned, for exampls, that we
can rvn this thing all day in a co2l mine, collection &
= collect a deposition on the f£ilter which would be on thi%
gide, heavy enough to completely £ill up ell the cleats, ané
yst when we take the filter paper off, the tack of the
filter - the color of the back of the filter hasn't changsd
at all, that is if any particles did pass through, thero

were very few of them, 80 that the paper must be an effic-

ient collecting device.
The device w#es em:loyed for collecting the air= f
]
vorne dusts from coal face operations, from workings in rock
1

and during the cosl train haulagee Figure two jllustrates !
a typical section through a coal formation of two of the
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mines surveyede Tils particular bed was the deepesat of
three coal sesms which were belng mined at the time in the
same coal field or coal measursee In other words, three
operators, three other beds had cifferent alevations :n the
same gaog-aphicel area and were being mined; this just
happensd to be the desepeste

The roof above the coal bed was a mase of sand~
stone deposlts separated from the coal by & narrow layer of
top slates Lying beneath thes coal were deposits of other
sediments &s coel slats, fire clay and sandatones In ade
dition the coal bed 1tsell containsd several other sedi?
mentary dapositions, tsrmed locally as binder :samse This
i{s your mein s andatons area roofe. Uue have a top slets
layer heres, some minss this wasn't present and others it
uas presente Some places, goographlcally, we called iV =~
in scme places it was called brocelle.

This is your coal face or coal bede Here are
other sedimentary depositions within ths coal face itsels
or ratner inclusicns of sedimentary materials. Actuslly,
while we considsr that thiz 1s mined as a single coal bed,
actually, we have one, two, three, four ¢ >al beds rspre=
senting different sedimentary cycles of co:l formatlon, be=!
canse each one of these binder seams was jain down after t.‘:a
lower cosl seam was depositeds

In the otner coal mine study, the respective coal
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geams were similarly enclosed by sedimentary deposits of
varying thickness end minerological composition. In scme
coal beds, the binder seams were less prominent; in others,
however, the coal seams 1pc1uded, in addition, deposits of
Golden Bright, again these local terms, and rock lagyers as
much as elght layers in thicknsces.

In the mine represented by this coal fice, bulk
samples of each of the various rock horizons, botk enclos=
ing the coel and included .n the seam, wWare tekon for chenm=-

foal anelyses. All contained free silica. »

+

In the sandstone, the analysis, the averags analy=
sis of several samples showed it contained sixty-seven pser=
coent rree silica, the top slate twenty-one and a half, the
binéer material which again was & sedimentery deposit,
probably a shale material, contained forty percent {ree
silica. The coal 1tself was taken very - quite a number of
samples - and the everage of these samples was only ihreoe
tenf-.:ha of one parcent froe silics. Coal slate and alate =

the two in this partlcular case were so intermixea that ve

couldn't sepsrate them and the combined analysls, ths com-
|
bined analysis showed thirty-one point one percent, the '

fire clay 39.2 percent sillca, the sandstone similar to tha:%,

so all of these sedimentary depositions other than coal conf

{
tained appraciable amounts of free silica. 1‘

Chanel samples were obtained frcu acros: the
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entire coal face from the roof to bottom anc showed froe
silica ::mples ranking from l.5 to 7.2 psrcent. The averaga
of thirty samples was 8.3 percent silicae Tho air-borns
dust created by all operations during the complete day's
shift was collected on filter papere. The free silicsa
values of these samples, however, ranged from three tenths
of one percent to seven tenths of one parcsnt with an aver-
ags of rive tenths percent.

The chsnsl ssmple was simply a run or eut of the
roof of uniform size directly across from the tip to the
bottom and colleeting &1l the droppings that cams cut of
that room and analyzing those for silica. Thess results
{ndicete that although =ilicious raterials wers associated
with the coal bad, most of tho «Guats creatod DY the coal
face operations originated fream the ceal itselfs

- We can sve that pratiy woll even though wé do

havs the silica-bearing materi:ls here, ths air-borns dust §

only contains half of one percent free silicae. l

May I have the naxt slido, plsasse? T 1llusirats !
4

this point, still further, table Two shows a comparison of *he

i

petrographic enalyses of {hree diffsrent types of sampling
obtainsed from the sams coal face. A quartz content of the

coal only in this particular case was & nundred to ons per-

cente A char-l sample fronm the entire coal face showed thrse

percent silica and a filter paper collection of air-borne
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dust from all coal operations revesled but threes tenths of
one psercent silicaes When this first sample was obtsal ned,
we instructed the man that was dolng the drilling with a
drill, to drill into as clean & coal area as he possibly
could and then we collected all the dust from the drilling
and the quartz content of that dust was & hundred and one
porcenty =-=- rather, one hundredth of one percent.
Undoubtedly, for the proper evaluation of the
silica hazard in coal mining, analyses should be made of
the air-borne dusts rather than of the parsnt materials.
Dust conditions to which men are exposed for coal!
mining can be divided for study into thrse general cats-
gories: The dust divisions related to operaticns of the
coal face, those existing 1n cocal working sections which
are adjascent to tke coal face and those pressnt in other
grees of the minse, through which men mwst travel or in

which general work 1is donee.

May we have the next slids, please? Tsble 1 |
|
shows the average concentration of dustiness associated with
common coal face operations in six bituminous minese. 250

semples are susmarized in this table. One or the first

H
!
|
i
!
atandards for permlssible levels of dustiness for silics, ;

applied in this country, Jjudged that if in any given dust

coucentration less tasn five million particles per cubic

foot of silica were present, the condition was cor<idered
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safe. Recently, the United States Conference of Industriel
Hygienists have proposed that no permissible concentration

!  of any dust should be denser than rirty million particles

i per cublec foote Following this, the United States Bureau of]
Minea suggested a maximum weighted average dust level for
coal mines of twenty million particles per cublo foot based

on a work shift axposurs.

Now, the first stardard has some experimental

basise The other two, in part, are attempts to establish
standards of good practices In mines Hoe 1, 2, 3 &nd i,

all the cosl face operatlons where wet methods were used,

the dust conditions were probably with one exception, com-
plied with, or they complied with all of the above stane=
dards. That exception 1s this mins - this Ol}.0 fures

These dust counts sare all in miliions of particles with

the particles being all leas than ten r 2ron per ocublc

ﬁ foot, 80 this S4e0 figure, if 1t was properly waighted by

,, the time required to drill the five or siz hoiss in *the fact,
i i
wWnich ordinarily was about a half an hour, it was nrcbably

weignted &gainst tho number of times that the man had to I

i
‘ drill these holes in an Bight-hour shift, would probably |
Lo : be less thean £1fLy million particles per cublc foot,

probably closer to thate

¥o air-borne dust samples were collectsd in

these first four mines. We collectad bulk samples but
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not alr-borne samples, From other observations, hcwever,
from a compmrison of bulk samples from one, two, three and
four mines, with five and six mines where we had alir-borne
sempling, the silica content was probibly but slight.y
higher than that reported in five or fourd in five and B .x.

¥ow, dusty conditions were experienced in Mine

. Number Five and still higher dust conditions were found in
| Mine 8ix, even when using watere. Based on silica content,
however, the highest count taken was 33 million particles
per cubic foot of quartz, that i3 even this figure of 67243
million, with cutting dry, Mine Number six, thatls total
dust - the free silica count in that was only 3.3 milllom
particles per cublc foote

In Mine five, and particularly Mine Six, ths coal
was much more gracile, it was much more dry and gaver iss
| to more dust than did the cosals of any of ths other mines
studiedes Thess results indlcate that in most bituminous

coal mines, cust condition® of good ordsr can be nmalntaineds

eI

{  In exceptional cases, howoever, additionsl precaut‘ons are

required to prevent dust levels from &pproaching & silieca |

i nazarde

Gt : You can sse in this dust count, this dry cpsra= |

o : tion of cutting went up two hundrad million particles hig}u-i
. . i

er, that we would approach an equivalent of fifty - of five

|

millior particles of silica present. We would be introduci#zg

e e —— B i G e e - ——— e e
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a silica hazard simply from the silica which was present
even though at low concentration.

Table three, ple&sos The next slide, pleasoe
Levels of dustlness at coal section operations other than
those at the coal face &are shown in Table 3¢ In lilnes 1,
2 and 3 8nd 4, in this case also Mine 5, conditicns were
haintained in good order;although there were = they wers
moderately high in Mine 6, the sllica count waes lcwe

By shunzing car cycle, we mean that we went - wWd

trevelled with the operator of this particular céare Tha

car i:tself represenis & = 1o0ks like a large shallow pan cn
four wheels, and he travels from the lcading station in ths
coal face to the dumping station into ths mine cars through
the - through the coal section itself, and our sgmple wWas
takon during the course of this complete cycle. When the
ghuttle car arrives at the dumping statlon into the coal
cars, the coal was unloadede

Tnis particular opsration pgave rise to, in some in-

stances, o0 more dust than in other parts of the operation

of the shuttle car cvecle. You can see here 127.8 for that

~

particular operation alone; +hat 127.8 is part of this 163.

]

. _L_n -

The genseral air in the roadway:s was pretty clean although

-AE?

Number 6 mine, conditions were ordinarily dusty throughsut,,

and also dusty in the roadwWayse

The next slids, leass. Dust counte taken in
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intake gas supplies to the six mines showed consistently
low values, It 1s in scmo of these airways that men are
transported to and from their work places and where coal
car haulage is done. In some of the mines, sand was used
on the tracks to give the locomotives additional traction.

Several air-borne dust samples were collected on

rilter paper in these mines, from the position of the motor
men during the course of an entire shiftts operation. The
levels of total dust and of silica in esch instance wore
within permissaible limita.

This (next slidse) represents the area in the
mine frequently travelled, whsre car haulage is done and
the arsa of the mins where the work - where the workers
spend possibly an hour or an hour snd a half of his day
just in the course of transportation.

The next sllde, plosse, Tablo five 1a a surmary
obtained by the Unitad - obtainsd by the Ue. 8. Bureau of
Mines in sampling the roof blocks ccamon to fifty-one
coal mines in nine =astern states. It was presented by
James Westfield at the Americ=n Mining Congress mesting in
1951, It shows that more th u ninety percent of the roof

blocks in these mines were srale and sandstons, averaglng

i
|

26,5 and 55 percent fres aillca rospactlveiye Those valuvzs|

are in accord with the finiings of cur survey.

Unguestionably, & definite silica hazard exists

i
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in coal mines when work is done in rocks other than coal.
ghafts or inclined slopes are driven at times which raquired
penetration in the rocke In some mines, rosk falls and
falls of roof rock must be removed in tne ccurse of opora-
tion. Roof folding iz s new practice which nocoéaitatoa the
drilling of dsep holes in roocke When s uch work is done dry,
resulting dust levels are high.

It has been demonatrated conclusively, however,
in other rock mines and in tunnel work, that levels of per-
mizsible dustiness can be maintained by the proper use of
water and ventilatione Some of the coal mine surveys follcﬁ
this practices Other mines, although thsy drill &ry end work
in rock d&ry, provids the men with filter respirstory equipe

monte

In conclusion, it must be remembered that these
methods are in respect to modorn day practices of mining.
It can be applied only as changes and practices remain cs-
sontiaily unchengsde In any occupation, the occupaticnal
gust conditions to the exposed worker, the history of tbhs

mine &s well as the history of the men rust be taken into

consideratione Disease conditlens may well be the end ro=-
sulte of dust sxposurss which he has experienced previocuslys

Thaenk youe (4pplause).

|
!
PY DOCTOR DRINKER: !

we will try to limit the discussion on this paperi
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to about five minutes, because we're a little bit behind
time, I'd 1like to ask Mr. Urban one question. Are you bothe
ered by th: bits of paper interfering with those samples in
petrographic analysis when you use that completed filter?

| EY MR. URBAN:
Ho, we have pretty good success with it and Doctox

| purken is here, I think, and can tell you about it. We
have analyzed very small papers successfully.

BY DOUTOR DRINKER®
Are those ths rilters that ars used in the Chone

L)

ical Warfare Service Mass classification, you get it from

the Me S: Ae?
BY MR. URBAN:

I'm not sure about that, get it from Me Se¢ Ao
BY DCCTOR DHINFER:
i Thetta the typs we use,

BY MR, UREAN:

The only difficulty we had was trying to sample
rislds that wers a little high in relative humidity, the

poper getting wet, but where the humidity was leas than 3ay!
|

V nineiy psrcent, we didn't have too much troubles

= ' BY DOCTOR DRIK™ s

. . Doctor Fletcher? i

BY DOCTOR FLETCEER:

Itd just llke to ask one or two gquestions, nsake
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one or two comments on this most interesting papere. Pirst,

as to the method you use for free silica analysis. VWe have |
recently in Great Britain, circulated a sample of dust arougd
about six laborstories, and using three me thodr of free
silice analysis, and the answers ranged on the froe samples
of dust from about ons percent to ten percent on the same

semple of dust sent around to different laboratories, so I

think the free silica figures are very significant in re-
lation to the method used, and also &7en to the Iindividual
using the mesthode

~ gscondly, I notice you did petrographic analysis
of air-sorne dust. Now, that has el :ded us so fare Yo Lave

not been able to study inhalsble dust under fivs microns

in diameter by petrographic analysis so far, The patrolo=-
gist will go down to about Lten, fiftesn microns; below that,
he says, 'Sorry, can't help you'. UWe hope we're getting

somswhire by & now method ir which the particles are crushsd

o RS L ST o = RS

under the microscope, into a thin sheet and we ray be able

to identify them petrographically that way; we hope 30

Thirdly, 1 notice you took samples on filter

i paper; you apparently disperzed them to get your counts,

Lo "  Of course, the man doesn't do that. He breathes the dust In
the air, and his own system ar. his respiratory tracts takes

the particlss, and our view at the moment is that he doesn't

inhale anything over a particle size with a terminal
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velocity equivalent to & particle of - & spherical particle
of unit density about five microns diamsters

How, of courss, 1f you collect dust on a filter
snd then disperse 1t, you break up all the aggregates and
the aggr::;ates are, of courss, the big factor in the actual
inhalable dust concentration in any coal mine, and I won-
dered what your views were on that pointe

And, lastly, I see you guoted average dust con~

centrations wlthout mentioning ary standard arease We find
that the co-efficient varistion of precipitate amounta, I -
quote fir>m memory, jtvs of the order of fifty percente
There 13 & collossal variation from moment to moment, &nd
just sn average dust concentration taken regardless,to the
moment at which the man is working snd without reference to

the various - the verisoility we feel majy be highly mis~

leading, and I wondsred what your views were on that questiine

BY MR. URBAN:

I'm sorry I didn't meks myself cleare The dust
ecounts that we made, the dust counts that wo made wsre not

on filter pajcr but we made them with the standard Tnited

states Pureau of Mines Light Fleid counte. That 13 ve
actually sampled atmospheres and counted particles 1233 1.
then ter microns. The f1lter paper collection was simply
to collect alir-borne duste [

Now, i:fs true that, petrOgraphically, wa can not.

— S _ e e T

'
i
i
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see, that is we can not analyze petrographieally, particles
lower tnan five micronse In our case at the laboratory, we
employed three men. We used topography, chemistry and in-
dex, and X-ray defraction combined to give us some ldea of
the mineralogical components of the duzt, We hed done the
a:r~~borne samples by petrography, so we could get our other
mineralogical components, and their action, like calcium,
magnesium, iron. The quarts in that table was dons chomie
callye

Now, the reported average counts for several c¢f
theses One was a very practical onee If we put the ranges

on that table, there just would be so many figures we ocoudl

not rescognize the table, and certainly we did find variaticns

a8 much as fifty percent from one count to another in ths
sories, but we did report the averags becauss we studled
the ssrloss. The average lookod fair and we reported the

aversagoe

BY DOCTOR DRIEFKER?2

Welre doing petrographic analysis, Doctor Fletchwr

H

on perticles that are well under five micronse The oniy

one you've got {8 past history. It seems to me 1i:'s per=

fectly analogous %o what you demend in radlological znaly-
sis, Ycu won't give a positive diagnosis of silicosis un- |

lesa you know the man's history.

Well, I don't see - this seems to me perfectly

e g R —

»
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analogous, if you know the past hlstory of the dust and kncw
it accurately, you can do tuings petrographically that you 1
can't possibly do if you come irnto an unknown, and following
that argument out, it's common knowledge now that a nunmber
of our laeboratories in the United States do do petrogrephic
analysis on dust well bslow five microns, They wouldn't
teach you that in a course in petrography, but 1it!s being
donee

I asked him that designedly, that question about
the interference of the fibers on the filter, pvaceaus® Bris-
cos and Matthows and your other pals have sald that you
can't do it with thoszse. My point is that the numbsers of
tromse fibers are so trivial that they're not of any ccnae~
quence, but Itm sure that the Amsricans Dont't prosaas that
their accurscy in these determinations in any way is remarke
able, and we have just as bad troubles on the big ranges of
concentration as you do.

The next papar is by Doctor Fletecher on Radiologle
|

cal Classificationse

BY DOCTOR FLETCITIRS

Mr. Cheirman &nd Members of the Symposiuvm: I'm

sorry that I should sppear again so shortly. I hope that

there ure not too many radicle~ists in the Symposium trhis |

morning, and although I shoula like there to be in same ways,
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TAKEN FROM PAGE 156,

e, Chalrmen and Members of the Syrposiums Im surry that I
ghould appoar again eo shortly. I hope that thers are not o0
nexy rediclogists in the Symposios this wornieg, end alidwagh I

gomid ke thers to be in oo@e vAYD,

1
!
i
i
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and that is that I find that radiologists known as little

l about radiographs of pneumoconiosis as general physicians
I know about the clinical and physiological picture of pneumos
coniosise

Seven years ago, when I started my work in rela=
! tion to pneumoconiosis in South Wales, I consulted & very
' eminent radiologist in London and he told me that the
‘radicloglical side of the pneumoccnioses had boen complately

worksd cut and there was no further cause to do eny work in
that subjsct at alle And when I got down to South Yelses, 13
started studying literature,

Could I have the first slide, please? iAnd this
15 & brisf summary of the sort of thing I found sbout the
systems of classification that had been widely used in re=-

lation to ecal minars, particularlr in various countries,

There was the origlnal ILO classificatlion witk the three

. stages which were partly radicloglcal and partly clinical;

P there was the Minsrs South aAfrican Clasaification trhat some

3 {
i |

ki authord had attempted to apply to coel miners with 211 these
i

slaborate classilficatlcns hers, mostly based on the size of§

the oparetion; the American Public Hsalth Service classifi-:

Ve : cation used in thosse excellent reports in the hard and soft

i
!
)
i
i
t
i
i
l

") coal miners, again with various elsborate subdivisionse

¥ow, these ones here, and this side of tiL. dlagram,

T know %the real egulivalents i{n theses classifications,becauss
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we've done actual readings of the same sets of films in_thai
different classifications with the people using them, and we
knmow something sabout the equivalents,.
Over here, the equivalents are a bit dirferent.,
We have the French one, wnich is normal with a little sub-
group of normal, the 'pathologique normale! which s a
rather nice bit of French compromise, the 1ittle sub-
division of normel, and the fibrotic P here, 'Fibros modu=
lairet, and tsupernaturale’, snd these were btased on the
8lze of shadows,
The Germans, in dzference to them, I havs simply
- I have simplified what they actuslly do. They actuslly
put in the intermediate classifications of one and two, two

to three, betwsen two and three, and they even have & sube
' |

i

division here, naught to one to one, and ngught to one to cae

in betwoen those two, and then the 8ilicosis Boards in Eng-
land have modified this original one horee Cenhardt, who
wrote those, did the original gurvsy work , In 8outh ;iales1

they had done an original classification of their own, using

a term reticulaetion, which I regard as an et minatiocn, bee

cause 1t 18 being used by di:iferent autncrs to indicate 8Ny -
t

. . . i
thing from & normal fllm up to the most advanced nodulation !

i
{

and thnen that was the situation, cnd we eventuslly workad

out a now system of our own wnlch I have indicatsd roughly

here.
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Now, the three reasons wny we wanted & new 8ys tomg
First of all, none of the existing systems recognized the
basic distinction we wanted to make between radiographs that
showed only generally discreet nodular shadows and those
that had, in addition, iocal, coalescent or massive shadowsd

Our reason for wanting to make this distinetion
was largely based on Professor Goffe's work, s he made a
very clear pathological distinctlon between what he called
simple pneumoconlogls and massive fibrosis, and I'1ll show
that in a moment,

The second thing was that in our follow-up stud-
les of radiographs of men progressinrg, we found that the
progression of the disease in those with generalized dis-
éreeot shadows, was manifsested always by an incrsase in ihs
nunber and profusion of shadows end only in proportion by
an increase in their size,

Now, all the othar classifications indleceted
progrossion by incresse in size, ignoring increase in pro=-
v lone

é74, the third reason was that we wantsd to maite

cur claasification pursly radiolosicel. We didn't want o

have any confusion with el.uical symptoms which had sppsar-

¢. in some of the othnsrs,

Ths next slide, plesase, 3nows this basic distince

tion -~ the radliologi -- between coel deposits 1n tvahs lung ~-
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next slide -~ and those with, in addition, large massive
shadows, and that is the basic distincvion that we make in
our classification.

Could I, just for one moment, have the first
slide back again. I'm sorry to go out of order, but 1t
just would help if we couid have it backe Weil, now, we
devised & sratem which has been published and which some of
you know aboui and we advocated & similar system at the ILO
Conference at -- I say we dlid == I advocatsd a similar ays-
tem at the ILO Conference in Sydney in 1950, and somshow or
other, they suggested a g¥atonm of olassification that bears
rather & resemblance to the ons that we have boen usinge

Later on, we thought that the just mere announcs=
ment, by an International Conferencs of & syatam of ciaseli-
fication that was & good one worldntt do muchn to inercase
internationel undsrstandinges In any caBbo, the ILS have not
yet publiished the report of this Confirencoe Things 5°
glowly in Gsneva. The Conference wes over two years ago,
but nothing has spposarcd yet about 1t, and we wanted to be
eble to understend apidemiological resulitis that were being
obtained by workers jn coal fields in tho north of France
and in the Rubr 1n Germany, mznd we. inasrefore, sent them
sets of films from our mines and asked them to send us sets
of f£ilms from thelr minese

We carried out readings in theilr clessification

i
i
H
1
t

S S

i
i
H
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and our classification, and we undertook meetings to discusi
this and eventually, both in France and Germany, they have
agreed to use thia type of classificatlion for their work,
but have introduced & small modification that they want to
distinguish in the groups of simple pneumoconiosis, that
here the type of films with very fine capacities, modarate
size and larger size, so0 as to retain scmething of the orige-
inal indication of size, but in a secondary rolee

Well, now, the sctual classificatlion used, con=-
sists of a normal group, three subdlvisions of discroot
shadowse We originally had four; we have dropped the fourth
now. Throe are quite sufficient , and then they have four
divisions of cases wlth massive shadows,

How, %.2 next slide, Hare iz a radiograph. It's

glmost impossible to demonstrate these things with lantern
<11des, but I have got quits a collection of films hors 1if i
anybody would 1li'ze to come and =ee soma of the original
£1imas aftsrwards, but in classiflicaetion 1, we demand preos-
ence of minute opacities, usually one millimeter to 1.5
millineter dimmeter, in little clustsrs in at least two rid
spaces, oach arsa occupying an arsa of cne square conbimatar,
In €1 .sificat!nn 2 <= naxt slids -- we require
that these opaclities be distributed throughout both iung

fields, but they are usually sparce at the peripkhery and up

at the apeXe

——— e
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By Category 3, they haveto become goneralized by
all lung fielda and are now brofuse ang extend right out to
the pPeriphery,

That 1s the basic classification of the simple
pneumoconioaia, but in addition, w e do recognize these dif-

l

Prspared to caij it some other word which I Torget at the /
moement which does begin with an ™', bUt - Roxt 511d6 =w |
there 13 a ¢cmmon type Occupying about ten percent Opaeity !
in simple pneumoconiosis, in which these 1little minute i
opacities occur in pure sulture whieh wo call the pilnhsgg
type; the French have had the ¢ortesy to eal: it IPinhesd
Fleshairet, mhe fermans « t..g Gormans have ins1stad on calla
ing 1t » Which 18 a 11441, ¢ .fferent,
but anyway it indicates tnis Pinhsaqd Period, /
Cn ths next 8lide, we bave, on the other hand, th#
nodular typu of film,in -- rortunat.ely, 'Hodulalinat in

&n 'KV, following the numbar indicating the catogory of the

i
Froneh, and 'Nodulap? in German, ang %8 Indicate that with |
i

~3 " g ’
|

who have Gctuaily got classica)l Silicosis, together with

coal dauosits, the only condition wuicn Justifys the tepm

'Antllraco-rsilzircuowsriﬂ Te B ,_,_“,\_m,‘;v
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Well, now, coming on from that =-- next slide - we

come to the beginning of what we call progressive, massive

fibrosis, PMF, which th¢ ILO calls pnsumoconiosis, with

coalescent massive shadows where, in addition to the gensral

condition, you have an area with iarger opacities, amounting
5 to rather more in diameter than appear, and although, in

many films, the radiograph also snhows a definite mass., That

I 1s the beginning wnich we call PMF, to distinguish the cato#
f gories from the numbers we use In simple pneumoconiosis.
The next slide. These cases have the peculiar
property that they tend to progress whetner or not ths man
is exposed to further Gust inhalation. Our simple panoumo=
conlosis, we a3ee progression from Category One to Two or
Two to Three only under conditions of dust exposure where
prosumably further coal dusts ars being laid down in the
lung, but here 1s & radiograph of & man who lsaves with a
shadow, leaving the mine in 1941,
| Hext slide. By 1643, he has now a sizoable mess

of it here &nd another one bteginning there -- (next slide)

-- and in 1947, he has a very dafinite mass hore., lots the
next one., The naxt one -- may “e have ths next ons == this
i : is 1947 with now & large meass in both sidess of the lung

10ld, and we indicate tlisse dascrsasing size of massss with

tne latters B end C, B for shadows that extend only over

three anterior rib spaces, C if they extend over more than |
i
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the three anterior rib spaces, just to give an indication
of their size. That's not a very important distinction,
80 far &8 We Know.

! And, lastly, we use the Category D ~- next slids
-=- for those which, in addition to massive shadows, have
gross distortion of the diaphragms, the mediastina here,
and with emphyseme at the basis, which, as this radiograph

shows, can be quite extreme in many of these csases.

80, in swmnary now, -« next slide =-- w2 have
the classification slide which I have used both in France
i and Germany; that's why it's international - 1ln wunich we
have the normal films with naught and the French again
wantad to retain some veastige of thelr pathologlique which
we c8ll X, which is a film which you can not put your hand

on our heart and say it's normal because there 18 acaethling

TR L

thst sugzests pneumoconiosis to you, because it might well

be something else, some sort of non-specific fibrosis,

emphysema or what have you, bronchitis; and so, 1f you like,

you can call it X¢ We regard it as pretty bad form in the

pnaumoconioses to use X; we only do it when we're sbsoluto=

ly forced to, bscause we Just can't meke up our mindse

Then, . come on to si.ple pneumoconiosis, which

is threse categories depenalng chiefly on the diffusion of

f the opacitles, on their diffusion up t> the rib areas, with

the pinheag, micro-nodular, mostly put 1n for the consideration

I _— —— e - DU U1 S W



165, |

of tue French, and for description, but we dontt regard thesge

categories as having any great significance., Natural hige
tory, and the prognosis and everything else, of the pinhead,
micro-nodular and nodular is similar,

Then, we come to progressive fibrosis, A, B, C
and D, depsnding on the size of the shadows, and eventually
D, which you cean't see on the table thore which has distore
tion,

Well, now, that is the classification, anc now I
want to say one or two words to try and pesrsuads you that

it may be quite a good onees First of all, it 1s a purely

radioclogical classification, It iz used by looking at the
radlograph and without aay furthsr information at all,which
is what a radiolog#hcal classification s8hould bes

Secondly, the catesuriss sre bacad on studlios of
the progression of the disease, so that the earlier catoc-
goeries repressnt earller stages in the natural developmont i
of the diseane, then do ths lster catsgoriea, ’

Thirdly, in justification of our categorigs of

simple pnounoconiosis, we have found sv’ rnce ~nich I shall

snow in my nasxt valk on the epldemiological aide, eridence

that there is a v rly direct quantitative ralationship

batusen the amount of dust exposure requirsd to produce thsse
{

tares catesories. The ratio of dust exposure reoulred to i

produce Category Two 1s about twice tkhat .squired to produc?

O
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Category One, and to produce Category Three 1s half &s much
againe The actual ratlos are about six to ten to fifteen.
So that these categories do represent a fairly direct quan-
tiwative relationship to the amount of dust inhalede We
want to confirm that by chemical analyses of the amount of
dust in the lungs in these categories bu? we haven't yst had
the results of that completed.

With regard to the relationsilp to the underlying

pathology, there is difficulty. We, as radiologists, on thd
radiciogicael side, think the difficulty lies on the patho=-
loglcal side and the difficulty I referred to yesterday, and
that 1s the difficulty of getting the pethologiet to be qzaﬂ-
titative and to say Just how much abnormality there is in
different lungs, but we have got Professor Goffe and his
colleague, D:. tcr James, to clsssify a large nurber of

lung sections done by his teciniqus, which we had radio=
graphed too under three systesms, one according to ths pro-
fusion of tne opacities, and also according to the severiiy
of the focal emphysemae

Thare is no relationship bastween cur categorias

and the severity of focal smphysema, nonee The profusion i
of the opaci tios is not effccted by the devslopment of foeai
mphyssma, but there 1s a reiationsnip, a definitely rough
relationship betuaen our categories and the dust foci, which

13 some 'ndication of the gmount of coal in ths lunc e



167,

»

Lastly, the relationship to disability is of
great interest, but as Doetor Hugh-Jones is devoting his
talk to that subject, I will leave it to him, and I will
only say here that there 1s 1ittle relationship to dise
ability here, but a very great justification of this dis-
tinction between simple and massive flbrosis, on dizability
grounds.

Now, one point,I don't expect any of you could
see any abnormality in that £film I showed you of Category le
Well, now, guite expericnced radlologlsts in Englend and in
this cowntry, are having the privilege of discussing some
£11ms of ours with Doctor Eugens Psndergrass in Philadel~
phis, and he expressed & firm ides that films of Category 1
and 2 were ebsolutely nori:al and he could perallel thanm
with films of any :sa walking the straets of Philadolphia,

I tried to get hinm tc look at thase specific
ocpacities whlch I thought justvifiod the diagnosis. He sald
he was looking at them but even 8o we couldn't agree and 80
either we wWer: wrong or Philzdolphia was nuch emokier and

gas vler than it looked when I was thers, or ha wWas WIongZe

well, I was very worried about this snd I was ‘
worried, toc, about radiologists who seld that they couldnt{
sas any abnormality in owr Category 1 and, as this Category

1s one which we nave used extensively 1n our epidemiological

worik, it was of vital importance to soe whsther 1t was trus
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or not, so what we did was to collect 125 films of non-
miners, men who had had no significant dust exposure. Some
; of them were members of our own unit, but the majority were
i men working in a power station on non-dusty occupations
! where we had a survey, so we got good films there., We
{ mixed them up and ran them out with films of seventy-five
| minérs of neighboring mines which had previously been read
i by readsrs A and B on survey, [ifty of them being normal
i and twenty-five of them being category le
I Well, now, we thought we'd be clever and not
| only read categoryvnaught, one, two, but we thought we'!d
‘ put in an e xtra category naught, with a oross in i, to
; indicate that although we thought it wasn‘t quite category
ons, to indicate that the film showed as 1T it wes a minspr's
£ilm, because we not only believed we could reac category
one, but scmsthing earliere 30, that's what we asliod the
readsrs to do.

The films were rsad, interestingly, by four rezde

ers, A, B, C and D, and taen read togetner by A end B, and

by ¢ end D, and finally those fllms, on wnich we differed,

were road in consultaticn by all four together, and ners &re

pae] § the results for the non-aluers and the minarse ’

In the non-miners, A and & -- mlners, first of

all -- were rather ceutlious under thess expsrimental con=~ ’,

ditions. They didn't want to show they had been reading
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one wrongly and you will see of the twenty-five films, they |
read as one = they read ten as one; now, I pushed them down:
to normal miner and non-miner., In so doling, they didntt
read any pneumoconliosis in the non-miners and only read
one case as showing, looking like a miner, but not beaing
category le C and D was myself and Doctor Gilson. VWe were
more courageous and we read up a little blt; we read thirty+
oight out of these films as showing Category 1, one as 2,
and about the same number, about thirty-siz coming in the
normal group, dbut in so dolng, we had read four of the none
miners as having Category 1, four of the 125, and nine as
being suspiclous,

Whon the four of us met together to try end
straighten this out, we pretty 1. .l hit off the original
lavel of reading the minerst fiims and we never once sgresd
that thsre was evidence of pneumoconiosise I asked that
A and B try and ro-read these films using their normal sur-
vey techniquee Here they were put off by the dangwr of
raading things that they were frightened about and thsy did
try and read them exactly as they read the survey rilms,
and they very nearly hit off the same level as on ths sur=
vey and they never once read Catogory 1l in a8 non~minsere. !

Tney weren't attempting, in that cese, to read the sus-

piciocuse %

Well, I conclude from that, that art any rate, we |
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can distinguish our Category 1 and that it doss occur only

very rarsly in non-miners, and there only when we're overw
readinge When we're reading as we normally do, a Category
1 1s a thing which is sufficiently rare in & normal not to
have occurred in this group of 125 non-miners. Just the
same, the sort of danger of less specific reading, I daid
send these films to two Germans who agreed strongly on this
abnormallity and you will see they read on the miners, and nd
less than twenty and twenty-two in the mon-miners, es be-
gianine~ 8ilicosisn,

30 I think this type of expsriment, mixing up
completely normal £ilms with films of men exposed to dust,
is a completely salutory exporimente T recommend it to
anybody who is engaged in this sort of worke

Cas =mall point of interest, what with thsse casas
that ¢ and D, Doctor Gllson and I, read as showing scome b=
nc.malitye I was interssted to inow 1f it had any relaticn
to Agoe3o I have just plotted it out Za relation to Ages¥ou
gseos that there 1s a very clesar relationship botween age asnd
this abnormality, snd I beliuvws that it is possibls that
thoge oldar men aged fortr--five to ity had, in fact, bsen
sxposed to & certainamount of cdust snd smoke in and around

Cardiff, and that whet we were reading as early pnesumocone

losis, may have been the earliest signs of dust sccwnulat=

ing in their lungs with ags,
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What is most important is that even our overroads
ing of Category 1 never occurred in a man under thirty, and
most of ocur active epidemiologlcal work is concernsd with
men in that age group, so that I am quite satisfled that
our Category 1 is an sbnormality attributable to the inhale

ation of dust in the - at lesast in the younger &ge group,

and nearly always 8o even in the older ags groupse

Raxt, I just want to talk very quickly about the

quostion of observation which has voen pioneersd in this

oo bt g

country in reletion to tuberculosis, but I think we have
plonsered 1t in our country in relation to pneawmeconiosla,
The {irst oxperiment we did was to get 102 fllms of minera |
ranging from normal to nodulation in the originsal classifi-g
cation. We asked ten experts to classify them into normal,

early, derinitse, certifisble pneumoconiosis, and nodulation?

We found that, of these ten exrarienced dbservarsé
in thirty £ilms, opinions ranged from one obssrver to the ;
other, from ons to four or two to five, trnat is one quoted %
normal, another certiflable pneuwccéniosias, another nodula-g
tione For shattering results, I took that up to a very ‘
eminant rediclozist in Londone EHe s#’ i nons of them wWsre %
radiologistes. He sald hs &and another radiclogist would é
agree a hundred percent on thaese flims, :

The silly ass trled it, and the diff:rence bastwesn

them wss greater than between all ten, so -- this is very
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important == ths number related as shcwing certifiable
pneumoconiosis by these varicus cbservers, varied. Ons
snowed that four of 102 films snowed enough pneumoceniosis
for certification; anothsr sald that 29 were =- I mean
norsal, The number certifiable ranged from 9 to 53. Those
were experienced observers, The average comsists.icy=each
observer read the film twice -- was sixty percent; sixty
percent of the rilms the observer did give the same opinien
on the two occasibna; the reacord was eighty-four,

The other thing was undsr-exposed films, Scme of

the £ilms were classified higher than ths hard films. Yell,

now, we havs done a great deal of work on this subjact and
we have attomptsd to improve this situation, first of all,
by eccurats dsfinitions of the catsgories in worda; scconde
1y, by settling up s tanderd f£ilms exemplilying the catoe-
gories, so instead of Jjust putting a film up and saying,
well, that looks like Category 2, you put up :nother £ilm
alongside which has been agr=sd to be Category 2 and see 12
it locks the seame and, thirdly, we have acpted the msthed
of r::ding shown to be so valuable by Duorshonn and hils
colleaguss, of duplicate resading., ZEvery film on our survay
is reed on two dif'Tsrent occasions without any knowisdge on
tha two occesions wnat the previous reading was and any

film on which two oplnlons differ 1s given a third casting

vote to get the finsal catsgory.

|

i
i
I
i
i
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The next slide just snows == nO, we!'ll skip this
one, I think this is just showing the errors in relation to
the diagnosis of pure math in this international set-upe
We'llskip that one. Now, this is our latest result of our
readers A and B who &9 all our survey reading showing that

first reading of five hundred films taken &t random from &

large survey of five thousand and thelr second reading here,
and any £ilm which was read normal on the two occesions nev%r
grne to a third reading, but if no two agree on tuwu readirwé
we have a third declding reading, and you can nots tne lack
of divergence of opiniony which .3 relativdysmaile.

Lastly, on the question of understanding, I have
told you that we have been taking films eround in Franca
and Cermany to get them read and here 1s at leastthe result
of 150 films which we sent out, which we classifled as thir:y
in Catsgory 1; thirty-two; thirty - tiree, aud we sent
them to them and put them into the international classifi-
cation, ani into the German classifiction as presently

used, and you will see that wnile there is diffsrence in

the minds of the observers here, there is, or the whole,

agreemente If they were to have class1fisd that set of

|
£ilms and gl.an us & prevelence of pneumoconiosls bvased on |
|

!
!

tnet classificsiion, :t would have been very similar to

tne prevalence that we would have found if we had read thosh

films. We could understsnd their statistles, but 1if tney
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did 1t In their own classification, thers was some agreemsnt
tatwsen the categories here., You will ses that our Category
B f1lms are protty evenly distributed, and what we call
Category 4 were distributed through the whole rangee It
would have baen very difficult for us to have any accurate
translation of that sort of classification into ours, evan
if we had known what the results of this éxperiment were
going to be,

At the present, tne existence of differsnt sets
or systems of classification in the diff:rent countires of
the world, and the differsnt centers, millitates ver: sore
i{ously against seientific understanding of epidemiological
work. This system of classification has now bsen asdopted
protty well uniformly throughout Great Britain, s I said,
it 18 bteling adopted in France and 4n Gormany, A confarence
is being held in Peris to further its adoption in France,

the time has come for some international body, the IL0, to
start being active in this field and carry on thiz sort orf

work we have been doing on ocur own, by getiing sets of films

sent around to ths various centers where work of this kind

!

i
1z b ng done so that we can see wnat the relationship be- i
twsen different forms of classification 1=, and if possihle;
obtaln tha consent of the differs:t centers 1in this part of:

tre globs, to use a classificatic similar to that which we.
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we are using, not identical, because I have no doubt that
you will have a great contribution to make in suggesting
valuable modifications, but at least that we should adhare
to using a uniform system so that we can know what you're
talking ebout and you can understand what we're talking

about in our radiological worke (Applause).

BY DOCTOR DRINKER$

Any discussion of this paper? Doctor Richerds?

0

BY DOCTOR RIC*:RDS¢e
I don't think we're too far sparte I *hink T

could understand Loctor Fletchor as he went along with this

..

very well, end I don't thfnk I huve anything particularly ¢

adde
BY DOCTOR OREKBTEIN:
Mr, Cheirman, I would Just like to pay a ¢ridute

to Doctor Fletcher's work from ths point of view of tha
tectical worker in his fisld, To many of you, this mgy
teem to be a supsrerogation of trying to establish a whele
lot of categoriss, but it is a matte- of the greatest Impore
tance that there shouldbe 3 understanding in this matter,
not only from the point of view of opideniological survey

but from the point of visw of such countries wnere compensa-j’

tlon is based on stagss of the disesse and 1s not trus to

form simoly because a man has pneuroconiosis, Ho receives

a certein amount 1f he "as pneurmoxoniosis in a_ge‘{ﬁﬁ_@B*gt_E{gB:

-

— S S —
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and a certain amount for a larger stage and so on, and be= ‘
cause of that point of view and begause of the groat damage!
that was done to the compensation question, the certifica=
tion question by the 1930 adoption of that one, two and
three which you saw on the right-hand side of the acale,
when an attempt wae made to correlate the capacity, that

is to say compensation, to stages of radiographic appeare
ance, now, & lot of good has bsen done by Doctor Fleteiler
in his sndoavors in thie way in particular, where he demon~
strated this at great length and I'll never forget the
night we spent in a small office somawhers up on the top
floor of a Sydney buildinyg, tureshing out this Guassticne.

I also would 1like tc pay & tributs tec ths objec-
tive work which he carried ocut in trylng to discover the ers
rors of hls cwn interpretation and of others! Intarsrota-
ticnse A lot has been said by radioclogistas, if wo have
long enough experience and enouzh correlation with post
mortem flndings, we can classify wlth great casee. Thaitls
quite untruse Thoy can not, and a lot more work wiil rave
to be done to make that clears

I rsrely want {2 =gy this, Mr, Chsirman so that
somebody who has to work Iin this fleld would speek for the i

H
i
'

greet b -nefit thls work has conferred on the knowledge of

preumoconiosis,

BY DOCTOR DRINIEZR:
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Thank you, Doctor.
BY DOCTOR VORWALDS

Mr. Chairman, I should like to join Doctor Oren-
stein in his tributs to Doctor Fletcher and we here are in-
deed fortunats to have him with us and to hear what he has
to say. I don't think that we're too far aparte Of course,
there is divergence of opinion with respect to Category 1
snd Category 2 That is whers we find the greatest diffanw
eNnco.

Doctor Fletehar, I Mnow, i3 keenly aware of the
technical qualitles of the film. He hasn't mentionad 1t;
perhaps he will, the nscesasity for having good filums of
good technical quality in order to classify these filuse
Then, I should also 1like to ask Doctor :latchar one quos=
tion, does nis classification pertain only to ths coal
miners?! lung, to the coal worker, or does his classification
pertain to all of prnsumoconiosis?

PY DOCTOR PRIEKER:Z

Will you answer that, Doctor Fletcher?

BY DOCTOR FLETCUER:

Thank you very much indcsd, Doetor Verweld, for
raising these two points. I a= afraid I was getting benind
time and I dicén't have time but, of course, the technigue

of the radlogreph 1s of the greatest importanc: . We have

shown that the avsrege of category given by ten obsz: rvers %
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to one film, or films of the same man taken on the same day,
under-exposed &and over-exposed, the averagsé opinion may
shift by one and & half catsgories easily, and 1t 13 absol=
utely essentiel to have really good technique and we have d&-
voted & great deal of attention to that point in our own
radiographic worke

We have now, in our mobile unit, not only an auto+
matie axposure control mechenism which Saamant's in Goer:uany
have devised for their sutomatic, wnich 1s quiue remarkebloe
1n the way in which it ensbles uniform exposurs to b. cbtalin-
6d of men of various ches: thickn>ases and with varlai.ons
in main supply, but we now L.«ve also an autcmatlc procassing
unit which puts the films through at exactly the right tine
and tomperature and in that way, we have boen sble to reducs
ths muz.or or psrcentage of films that we have %W rejesct on
our survey as technically satisfectory irom about forty pors

cont right down to two percsnte.

About the width of application of this classifie |
cation. it has been worked out on cosel miners and this work %
hes been done on ccal miners, which 1s the big sub ject prcb%
iem we nave in Grest Britain, but I think that in principal,
1¢ 1c applicerle ©O ell the we: 1d's pneumoconioses wiich

manifest themselves 1n discreet cepacities going througuout

the channels, bt.uv¥ 1s to say coal on moconiosis, what Doctor

sander was calling sidero-silicosls, sililicosis and SO One |

v

e



| I think the same principals can be appllede
The members of the Silicosis Boards in Great

,E Britain who see men from all incustries, tell me that they

find this method of clessification valid for at least ninotq-

five perzent of all the caszes they szees. There are the odd i

.
cases which you'll say, I'm sorry wWe just can't £it this ing

You've got to put it down as unclassifioad.

BY DOCTOR RICEARDSS
Mr. Chairman, I think while we're discussing this

problem of terminology, Ttd 1like you to call on Doctor

)

Johneton, from a clinlcal standpoint to say & word to you.

BY DOOTHR JOIN3TONS

I have nothing to adde I Just think that Doctor
Flatcher, in all the arguments yesterday, Doctor Fletchsr
has probably established poctor Sandarts point thot every-
bcdy has pneumoconiosis, the classificetions one or twWoj
sven the farmers I'm cortain wetll see, that in farmera uhoi

1ive in impure air all their 1ife, so everybody mmst hi..vo

! pneuroconiosise

BY DOCTOR DRIIER:

There are a feir number of persons 1n this roon

_ *  who ars not good Roentgenologists then, and there 1s cne
!
i

t

| 4efinitely of that number I*d like to ask & layrants kind
of a question, I have been steeped in the d:xctrine s tarted,

ngnkos and Sampson and right on down to the present experts,

e SRR e g - [ .- - - e e e e e
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that these radiological pictures differ enormously with tho
goology to which thase men are exposed and presumsbly,
Doctor Fletcher!s inserests are largely In the Welch coal ,
fields. How doeos this classification apply to say our hard;
|  rock miners in the Missouri area, Pen. argrass certainly |
must have brought that uwp in talking with you.

' BY DOCTOR FLETCTR:

I think that the classification would epply ccm~
pletely, but that our category 1 and 2 are a little earlier

than Doctor Pendergrass would recogrize., One of the dii‘ri-g
v cultios is with those very early abnormalitios, you heve got

tc study the rilm e=i{remely closely. We say toen inchss is {
. the right diatance from the observer to ths fllm., 4 great=-
or distance than that you just can't sse thess sarly chsngsé

|
' and I put up that film, that slide of the resulta ¢f disz- |

tinguishing normals fron these categery 1, to show that if

i

you do that, you can distinguish and a3l I csn say to Docior

Johnston is that if you will get these films of theso f&m-g

ors and send us & group, ¥Wo Will mix them up with some min-§
'  gprs and get some readers who don't lmow wh: wefve dons to ‘
read them, and I'11 bet he'll find that the miners have got
more dust in their lungs and heve got a hnigher proportion
L of Category 1 ebnormsality than have his farmers.
If, on the othsr hanc, his Tarmers have got a groat
deal of Catsgory 1 abnormality, all rignt, I agree with him,
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they must have some pneumocaiiosis, and Doctor Lanza, I

think, w ould agree too taat it might be called occupatiocnalag

BY DOCTOR VORWALD:

Well, Doctor Fletchser, there is no way in which
Doctor Johnston can win, is there?
BY DOCTOR FLETOHSR: |

Yos, yes, he can, boceuse we can get a third
group of real -=- in our country, there i1s very little dust
in farming; in fact, none at all, and we could get a group

b suck es these power station workers who ai:o are not parhaps

()

a dusty occupation as your farmsrse, I don't knowe I hava
heard about the Dust Bowl, but I don't know how dusty this
ia, this occupation of farming over here, but we.could ccre
talnly get a group of tiue normels in agricultural workars

in our country or in office workers in iew York; lcoiked to

me as 1f the atmosphere was pretty clesar thore, and we could

say thsse &re normals, If wa dlagnose soncermality in them,

then clearly this Catego. 7 1 w:-rs talkingbwocut ja uboole

ute nonsense ln terms of coal workers pnsumoccniosis,

BY DOCTCR JOHVSTONM:

Phil, I don't want to lebor this point; I happen
to have & daughtsr who has llved in Caliifornia all her life;

i
She has never been on & farm, never done any work of any i

¥ind, there 1s no bituminov: ccel in California. I can

vouc: for that. She does have, howsver, s ome markedness that

- —— - R [ ey e ——
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DR. SARGZRE I Coo't say that everybody has pneumoconiosis which is visualized
by %hs Z.ray. Ve all have scas meumoconiosis, by strict definition, Y=:% not
zozething visuslized by Y-ray. One can have a lot of anthracotie piguaatation
and s%ill hove 8 perfectly normal chest film. Ve are dseply indebted to Dr,
Flatcher for this precise elagsification snd 1 cex no reazon uhy we can®t &dopt
it for alsost overy industry in thie coutry., Even the diatcmacecus sarih casss
can go into categaries A B;, aad Cgj thay rdes categories 1, 2, end 3 hsezuse
the shadovs are never nodular. I ses no rcazen vhy we cac't use the @?-maiﬁ:-/
cation tarf;}mnt eny dusty ﬁﬁutry iu this eauntry/. W‘F%{a ft‘i;z "&fﬂp"ﬂ)""
/vfi@é«?ywm ﬁ( - e [
DRe FLETCHERS X siﬁ:h to aske it cicar that norsal individuals in Oreat Britain
vhom we have sxsainod do aot slow the alzoraality we elsgsify ap estogery 1,
excop? perhaps ) or 2 psr cent of ;- rizas older thes 50 years. I am quits cone
vinced et this alnormality which ve are clraaifying 46 a sywcific Changs
profucsd by dm.' I wentt say that the odd czme of sRITELtNTAs or noemngect fie
mmm £andd ndxle 44 ub that s enizportant froa the atandpoint of Sodusiried
%F’iﬁitﬁ.&lﬁ; Ve nzoda't wrry Lf we make a migtabas clout the odd dizzmoe whish
5Cioots cue ia a 31)lion, but this eondition is spreifleoslly suzocicted wilh the
dseeiopwmnt of dust rotaeation in the lags, o8 45 showa Uy Soe conl 2i0Era.

1% intorested in Ir. Sonder's statomcnt thst soms porsong aay ol coice
Tovies 1, 2, and 3. 1 belisve ¢hat heoppens te inthery voriers in sur CCLBEYY

3z I huve gosa £1los oupporting this belief,

Dile TOZEALDL  If you elzssify 1n categisy 1 en 1adividoe]l who hee hed some
suspiratory diffisuily, are you resdy %0 comi..este him for tuie Anhalation of

A25%P

AN
(PN
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might be classified under two of your fllmse

Now, I don't know how, what we do sbout such people.

We can get into a hobby classification or a work classifi-
cation and still they show this little sturlf,

Nouw, I'm still getting back that we nmst adopt a
point if we're going to go ahead with your classification,
to get back to Doctor Eumett Sander here that everybody has
pneumoconiosis,

BY DOCTOR DRINKER?

Doctor Sandser?

BY DOCTCR S4VDEE:

Ir'd like to cleriiy that. I don't zay that every+
one has pneumoconiocsis winlch is visuallzed by X~rey. Vo
all have scme prneunoconiosis by strict definition, but not
visuslized by X-raye You can have, I'™m satisflsd, you can
have & lot of anthracotic pigmsentation snd still have & per«
fectly normal chest films X think we owe Doctor Fi icher s
great debt of gratitude for thls preclise class’’ :ation.

I see no rsason uWiy we can't adopt it for aimost avery

industry irn this country. 7 on the diathsrmacious owrth cen
go into Category A, B and C; they rniss Categories 1, 2 and %
3, h-cause they niever are nodular, and I don't see any

roason why wWe eanlt use it ror A1mOSt ANy 8nd e&very custty

- 4 JRL \\ﬂ : .;:( .
{ndustry in this countryT unl Su ‘\“"’5 A lW‘Y“““\Cu&:“\\

BY DCCTOR DRINIEHRS

- 7.__..._.__
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- Doctor Fletcher?
) BY DOCTOR FLETCEER:
1
those over the age of fiftye
|
~ 4
N !

|

I do wan® to be abasolutely clear sbout one point
and that 1s tha: uc..=l individuals in Great Briltain, that
we have examined, do not show the abnormality which we clasgw

ify es Categery 1, except pesrhaps in one or two percent of

¥ow, I want to make that absolutely clear. I am
quite convinesd that this abnormality that welrs classifye
ing hers as & speciflc change produced by dusts, I wont't
say that the odd cuse of sarcoidosls or non-specific fibro-
sis, dsrmatosis, God knows what, can't nimic 1%, dut thatis
absolutely important from the pcint of view of industriasl
medicinoe Tho odd dlsceasze which offects one in a million
of the population, we needn't worry sasbout if we make mistakqs
thars, but this econdition is spsecifically for - ss I'm con-
vinced by owr experiments, for ths develogront of dust re-
tontion ir the lungs as shown by coal minzsrse

I'm very irierested In Doctor Sander saying that
some people may skip C:aregory 1, 2 or 3., I think thet |
hsppens to the pottery workers in our countrys. I bhave seen

£11ms there, wnichn show & shadow In whieh the beackeground

snowed no pneumnconiosis at gll, and I tnink tzat c& hap-~ {
pen, t.: I thin. the principals can be applied, and I do

want to maeks it itz clesar, and I tkink pernaps some of the

— J— o m e e e cm e eee s e e e m—— e v e s ——
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slides I shall show you on the epidemiology of the disease,
will persuade you that this condition docss dsvelop in rela-
tion to dust exposure,

BY DOCTOR VORWALD:

- I should like merely to ask one more question
snd that is, Doctor Fletcher, you have cl:.sified now an
individual as belonging to Category 1, had he had some
respiratory disability. Are you rsady to compensats him
for inhalation of dust?

BY DOCTOR FLETCHERS

I nhave the good fortune to be & research worker
not concerned with compsnsation, and itts entirely a Qusge
tion of the legislative definition. The practice of ths
madical boards in our country at the moment 1s not to recog-
nize anything less than our Category 2. My own psrsonal
view 1a that 4if a man hes wcorksed in & coal mins and shows
respiratory disabiliily and has any c¢vidsnce of dust reten-
tion, Category 1, it would be fairer tc ~las the scales in
nis favor and give him the benefli: of tne doubt and say .
that that disability could ts due to pnsumoconiosis, but I
think that wnat Doctor Hugh~Jones wlll ssy this afternoon

may throw & little furtiher ligat on tnat probleme.

EY DOCTOR JCHUSTON: i

h
i

Doctor Fletcher, whils you're still there, do you!

have any figures on your pressant amplcyment classirficationt?

e



BY DOCTOR FLETCHER:

I hang my head in shame and say that although we
have been agitating in our units for information, for four
or five years now, for pre-smployment and regular examina=-
tions of coal miners, they have not yet taken place in Greay
Britain, but in those films I showed you of non-miners, some
of those might have beon applicants for coal miners and all
I can say 1s we did not diagnose Category 1 in any man oven
when we were reading rather generally, we dldn't disgnose 1%
in any man under the age of thirty-five,
BY DCCTOR DRINKER:

The ner* peper 1s by Doctor Vorwald on thLs Path-
ology of Coel Miners Pnsumoconiosis. Doctor Vorwald.

BY DOCTOR VORWALD:

Mre Chairman, Ladies and Gentlemen, &t the onset,

I wish to say that we, in plamning forathis day's session,
made every effort to bring Doctor gSEEL from Englende As
you know, Doctor Goffe 1s Professor of Pathology and Bace-
tariology at the Wolth Hatlonal Sclhiool of lMsdicine in Welez

and he has had pernaps more exparience wiith the pathology

of pulmonary changes in coal workers than any man, and it

1s unfortunste that ne could not be with use 1
i

Now, in a general weay, our concepts of the chengos

b0 1 3 2 !

in the _ungs of coal workers wiich have come to ns Iasre Iin |
i

t
the Saranac Laborstory for study, conform in general with !

i e e
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TAKEN FROM PAGE 185.

BY POCI0R YORMALD:
¥r. Chairmen, Lzdies and Gentlezsn, at the onset, I wieh to

gay thet we, in plamming for this day's eeesionm, zades every effart
4o being Docter Geffe from Pnglend. s you know, Docior Goffe is
Professor of Pathology amnd Dacteriology et the Welch Fational Scheool
of Mndieins in Vales and he has had perhaps more expsxicuce with the
patholegy of pulscnsry changes in coal .orkers then ooy ren, aod 2%
13 unfortunate thet he could not te with us.

How, in a gavoral way, our concapts of the changos in the lzogs
of ccel woriers z;hich have come to us hsre im the Sarwnas laborataly

for situdy, conform in general with
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the concepis expressed by Doctor Goife. 1In some instances,
howaever, there 1s diurgence of viewe wnich I hasten to say
is occcasionsd perhaps by the fact that our study of lungs
of coal workers has been limited to relatively few casess
In addition, it is possible that the conditions of exposure
experienced by coal workers in tnls countiry are differont
from onditlions 1n Walese

Furthermore, the problems pertalning to the In-
halation of coal dust are indeed complexe Now, that com~
plexity may be more fully appreciated shouldé an attsmpt be
made to answer the question as to what {s coal dust, and
then may I have the first slildee

Now, this slide, taken from & publication ©y
Parkers in Coal Sclence, by Izctor Banion, Direetor of Re=
search Laboratories, the Britie. Coal Research Association,

her< Doctor Sanion has tabulated scue of ths various iare

elomsnis in coal ashese &

Now, the data, as we see them here, are expresseé>
in grams per ton or parts per millione ToO give an approxi-;
mate laea of the concentration factor, comparison may be

i
|
mods with the average amount of the same elemsnt found in |
{

the oridnary rocks of the eartnhls surface as watll use tnis:

factc—s AS for Arsenic, As, arsenic is one thousand six ;
!

hundérsd times = one itkousand $ix hunired times wore concen- .

trated in the ash of certain ¢cals then in the average rocks
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{
of the earth's surface, so we can also go through the list-i

j

ing of the otner elements, berylliua, gormanium, lead,

nicksl, platinum, zine, zerconium, and you can multiply,

you can sce the factor, the concentratio n of those substances

in coal ashe

Now, 1t is possible that some of these substances
exist, per se, in coal in the dust breathed by these indla=-
viguals and it is also known that some of these substances
produce damage to the lungs.

Tn attempting to define what 1s coal duet -- paxt
slide =« the problem taccmes even ore complicated should
we exsmine the soc-called coal tree, and here cne visualizes
the production ocdbtsined from coal by carbonization. HOW,
many of thase producta nay azert tholr eoffoct when doal
dust becomes dspositod in the lungs I am not too cloey

about this, but I merely present it to give ezpos§ to tho

possibilitliess at least that scme of the complicatsd featurs

e G

as we have seen them, pariaining to the inhalation, depozi~;

tlon of coal gu+t in the 1lung, may be relatsd in scme wWay

all these products which ars derived from coale.

ot
e i e dntm—— ﬂ "

liow, what are the changes that occur in the lungs

H

of some coal workers expc:. .d to cosl cdust? Thiz i3 the

chest Roentgenogram of & 38-7ear old, I mean cf & fifty-
i
year old whi®s male, wno has worksd for 33 years as a motor+

man in a bituninous mine. Now, iils medical hiistory was 1

B e e — 4 e e e — £t e e ey —m
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irrelevent except for two years prior to death when this
individual suffered from dyspnea, from exertion, I moan, ex<
pecially on exertion, and from productilve coughe Furthere
more, he had clinically manifest artsrial sclerosis, which
- and ultimately developed multiple infeets in the lung and
brain and he died in coma.

The X#rays, a8 you see here, the lung markings ard
slightly exaggerateds Thers is a primes: complex, a8 you
see hers, in the right lunge There is no definite Roentgen<
ographic evidence of change, compsarab:s at least with a
diagnosis of sllicosis. Tho groc= section of this dJung
exnibits diffuse pigmentation, slight focal emphystema, aB
you see, rather coarse in typs, some focal smphysema in thae
lower lobe of this iung which is of the right side. The
lymph nodes are small, but they are slightly pigmented, and
this 1is the section of this lung and it happwns to be tle
left upper lobe, and we find that there is focal doposition
of dust scattsred everywbkere throughout the lunge, rFurtuer-
more, thers 13 also depositisn along the ve:sular fronts
whick gives rise to what we call a linsar dspositione Also
on® sees the dust deposited in tuie llssus Immediataly balow

!

thz pleura. Furthermore, onc can see at lcast the dispor=-

portion bstween the size of the slveolar spaces which we i

%

1dentify as the anatomical evidence of emphyseme, also note!

the tracno-bronchial lymph nouss wnich are only slightly

R
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enlargad and pigranted.

This is from the right upper lung, right upper
lobe. Now, in a:dition to having the focal deposition of
dust, the linear deposition of dust along the vascular
tracts, we also have 2 lsrge area of deposition of dust snd
in additlon, the emphysema in this instance is quite ob-
vious, occupying one small portion of this lobe, but it ia
eaiso apparent in the mid=portions of the lung and quite
well scattered throughout the whole pulmonary tissuse

The next slilde, this is from the right lowsr lobe.
I am merely showing you the different sectlions from diffsre

ent portions of the lobes of *he lung 80 that you might

have opportunity to comparo what we see in tho actual tisaue

with the changes visualized in the Roantgenogrills %
Again, thls doas not differ much from ths sections

of other lobes, focal deposition, linear depoaition follos-@
ing the vaseunléar tracts, evidsncs of anatomi:al forms of ati
leaat coarse emphy3semnfs !

The naxt slide. Hou, 1f we examine tX' 3 lung

microscopicaily, wWe f£ind that many of the vascular crunks &r'8
§

surrounded by & smell amount of comnective tissue which is

raadily seen in sections nzmed specilfically for connective

t1s3suce Hore we £ind no evident deposition of dust arourd

this vascular trunke AS you perhaps know, rfollowing the

de; ..:tisn of dust in the lung, that dust is teken up 0¥

l

R S
|
1
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phagocytes; it is mobilized. Those Fhagocytes, laden with
dust, find their way ultimately, ihat some of those phago=
cytes, ultimately into the lymphatics about the vascular
trunks, but this is a normal vascular trunk seen in the
section of this lunge

The next slide. And then, we examine other vas=
cular trunks and we find that 1n some inatances, there 1is
deposition of this black pigmernz, and there is a slight,

very slight increase in the collagen that has been formede

You can see by this connecting tissue.
The next sllde. And if we exemine tha lymph nods |
of this man who, as you will recall, was £irty years of agey
end worked for thirty~-eight years as a motorman in & bitum~
jnous mine, we find dust which has been draimsd from the

lung to the tracheobronchiel lymph node, yeot, thwre i3 no

evident significant responca to that dust which hLas beccxme

deposited in the node. j
We thus = this case domonstrates that long occu-

i
ration in & coal mine a8 a motorman dcas not demand the pres-
j

'

ence of large smounts of dust in the lung nor doass that
occcupation demend the presence of significant pulmonary

i
changes due to tie inhalat.on of duste |
|

The next casa, some cases exhlblt changes as socen

in this case, as seen cases with classical sillicosis, com-

piicated &lso by tubsrculosise nis is the case, the chest’
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Reontgonogrem of a fifty-year old colored m&nj occupational
history, worked underground for tWenty-eight years as a coal
loader for eleven years, as a rock helper and rcsk heluman for
thirteen years, as a truck helper for four yesrs.

My X-ray on the right sids, we see sacatterec
throughout ths entirs lung field, areas of increased denele

ty, and there is also a fan-shaped area of eonsolidation,

-e

as you see in the upper third of tks lung, within the region
that region thore is also an area of relative rayifaction.
On the laft sids, there ars scattsred throughouc, small
srnas of incraessd densitye

Lo next slide. Ths section of +his lung, this
happens to be tha right upper lobe, exhibits seattorsd
rednlar losions throughout all of ths lung tissue. Thoy

are gquite well defined, but yst not as doflned as is the

casa with the claasical nocular silicosis, in that the bor-!
ders of theas lasfons ara irragular, and 1f ve examins many;
of them, we find that they are scattersd in shspe, with |
finger-liks projections Into the adjolning alveolar wallazse ;

The next slide. And, if we examine many of thasei
nodular lesions, we fliad thab they demonstrats the deposi- !
tion c¢7 collagen, arrsanged in typical fashion, which is -
classical for the rsaction to frese cerystalline sllices 1In

aadltion, wa £.50 £ind that tne psriphsry of thess nodulss,

is usually surrounded by & thick or thin collar, despending
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upon the circumstances of exposure, of deep pigment, of |
black pigment., Furthermore, this pigment, and itz assoclia~:
ted slight reaction, deposition of collagen, extends intc
the adjacent alveolar walls. Examlnation of other lesions,
us could demonsirate fibrosis, asctual fibrosies, of hazy
fibrosis in tnis cese, of thils zglggz;ed fibrous tissue,
wvhich is similar to the change of scene in silicotiecs, com=
plicated by tuberculosis,.

Thus, under certain conditionas in cosl mining
operations, or certain cval mining opsrations are s2zoclated
with the dissemination of dust, which, on inhalation into
the lung, sioduce silicotlc reaction, and some zuch roactions
sre also complicated by tuberculosis, &3 13 prosent in this
casee Tals complication 1s more evident in the nsxt cuoss.

Next slidee The gross section of this, the lung
of a ériller in a bituminous mine. He was a driller for
nine years, been 6:0sed to high levds of frse crystalline
silica. Now, we see, first the nodular lesions, scats tarsd
throughout ‘e lunge. Weo see that they are atudded in shapej
Yo see many of thsm on close inspection, that they project
into the adjo’ing alveolar walls. W92 soe the svideat
eriphiysema waich 1s at bost and coasse in typse We see largl

jesions ané e also t£ee cocaleacance of lesions wnich has

given rise 5o a large massive shadow 1in the Rointgsnograms !
|

.4 close inspection shows obvious tuberculous complications

e et e [EEURSRREEE el S L . e e e e e e e e e ey -
{
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The next slide also manifests the tuberculous can
p_ication suca as here, coalescence of lesions with a mess-
ive area of fitrosis, complicated by tuberculosis with the
production of an excavation in wihich numerous tubercle
kacilla were found.

Now, the lungs of some coal miners show aiso ths
complicated features wnhich accompany other pneumocloniczes.
For eszample, the next case, that of a whike male subject
rifty-three yoars of age, Who had been omplcyesd for nmany
ysars in a coal mine, & bituminous coal mins. ¥ow, I can
not give you all the details of his oseupationsl history,
bscsuse tnls 1s a relatively rscent case and we eare stlll
saeking theme

The medical history, the patient dsvelcoped a
spontansous gpneumotnorsx, and we can see 1t on this sldse
Fore is tho sdge of the Lung, along .ne lung after an atm
tack of coughing foll.uwing a colds The X-cay at this time

shows & spontansous pneumotiioraxz on the rignt, estimated

cdegree of collapse sabout sixty percente. The impression is

given thiat within the collapsed portion of this lung, there|
1s definite noaulation. On the lert, several areas of !

- "‘..V.!f el 5._':3

rarificction are seen in the upper half of this lins, with

the loss of pulmonary markers which are ususlly present in

a healthy lunge The impression 1s also galned here that

nodulation 1s presente.
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The next slide, elght days later, now, a
hydropneumothorax or. the right has developed, a rubber
cautheter is inserted; there is a fluid line, and the area.
of rarifaction still exists on the laft, The impression 1s
gained that nodulation is present,

The next alide 1s a section from ths right lowsr
lobe in the area of consolidation seen Roentgenographicallyq
It 48 a common fluid hypostatic pneumonlc process. We
will not spend much time on this perticular feature of this
case, but note also the scattered areas of focal plgmsnta=
tion, and also the rather coarse omphnysenma.

The next slide, the right uppor lobe section and
glso sections from the lsft lung, we cee the isolated
lesions which are not too numerous and hsre snd hars,
stellar in shape, projecting along the elveolar walls. We
ase the emphyscma, but what is more troublescmo, in scme
of these ceses of coal mineras, and indesd it 1s not 3pecifi§
for the coal miner, we also see it in these individuais who4
have inhaled free cryastslline sillca, nixed with othser come-
ponents such as the iron miner, the magnatite miner. ¥e
gee large areas ol dust plimentation presumably dus 1o
coalsscence of the Zigmentatlon, bul we find ereas of ligui
faction necrosis within those .eslonse

Now, this liguif. .vion necrosis 1s also very

troublesone, altncugh we believe that in tie majority ol
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instances where coalescence of lesions has occurred where
large messive areas of shadows develop in the test Roentgen,
that that coslescence 1s due to & complicated tubsrculous
infactions Yet, tnere ars those cases, with necrosis, with
liquifaction and indeed with excavatlion, where wa have baen
unable, with &1l msans at our command, to detsct the pres=-
ence of the tubercle bacillus or to see evidence of reaction
which characterizss tuberculosise.

Lest we'rs led to believe that coalescence sand
necrosis and ligquifaction may be dus to agents or to factora
other then infsction, and we have advanced the viow that
perhaps high local concentrations of dust nay be responsi-
ble for some of the necrosas, or that the necrosis seen in
these lungs were - with mixed exposure, whare there is praoe
sent carbonization materiasl in large samounts, whsre thore
is present iron oxide in large amounts, that perhaps this
neerosis is a specific msction for compounds In the dust,
other than the free crystallins silica., Is it possible

that the carbonation component, tnat the iron component,

may have & power of absorption or adsorption end so keep

localized the toxic substances, perhaps liberated fronm the
free crystaliine silica particles and some dust irritating
particles which certalnly may produce this necrocsise Cer-
tainiy infection is considersd - and I mention that - in=

foction other tiin may produce tuberculosis, is a possibility,
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and I submit that the demonstration of tuberculosis in
soma of these cases, can not be accomplishsds

The next slide, if we take & micro-photograph of
these areas of liquifaction, some of the things which I hava
said become more clear, as for example, here i3 a nicro-
photograph of that area of liquifactions A connective
tissue state, we Ssee the typlcal collagen, sustained with
cornective tissue, as we see, which characterizes the re-
sponse to free crystalline silice. We also soe the heavy
black pigment which has been inhaled and dsposited in thia
coal miner's lungs and we see the area of nscrosis and
liguifaction. There is no cvidence, histological evidence
of tubsrculosis infection. Then what is this due top Aund
I again submit the roasons for possible necrosis andlliqui-
faction other than infoection.

The next slide, and this is the character of the
stellate lesion as we like to identify 1%, the irregular
lesion which is not discredt, which is not thkm run or order

of classical nodular silicosis or the reaction of tus lung

to pure free crystalline silicae Wa hava here the whirling:
of fibrous tissue which . iaracterizes the reaction to free i
crystalline silica and wve have had the color of pigmented .

-= thei coller of plgmentad tissue, ebout the lasion uhichz

extends, as you see hsre, 8. :ng tnhe alveolar wail, & . also:

the distortion of the adjacent alveolar spacss. This 1s an’

e e ———
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important feature wnich I will call your attentlion to shorw
1y.

The next slide, in addition to the area of liqui-
faction necroasis without detectable infection, 1s the fcoal
reaction present about small deposits of coal dust in ths

lunge Now, this focal resaction has been desecribed by Doctoz

Goffes It has been descrived by otherse It poses a probls§
which 18 difficult to solvo and perhaps has not been solvadi
The focal deposition of dust with 1ts reaction, the foecal
emphLysoms, 1s iroublesome because it is a large factor in
the resplratory disability nrerhaps of these ccal minmers,
and hore we have a case, & gross section of %ths lung of &
coal miner, in a bituminous mine. He was a machine mun
and a loader for seven yoars, Hore we see the focal dzpo-
sition of cust scattersd throughout the lung, diffsrent
portions of the lung. The leslons are stellate in shape and
. su can readily ses ths distortion, the incrsass in size of.
the alveolar spaces, acdjacent Lo these focal deposita,

That then is the focal emphysema which has been 30 clsarly

defined by Doctor Goffe, and which has been referred to by

Doctor Fleitchsr and his co-workerse

The nsxt slide, and we staln tosse lssions spec-

i
ifically for a certain - with cartain special stelns and wei
rote tne heavy deposit of coal dust and we 2liso note a ;
!
proliferation of collsgen, wnich permeates the lesion, and

U
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we cen see the irregularity, we can see the emphysema and f
also the projection into th: aujolning alveolar spacee
The next slide, anothsr case =- no, this is the
same silds, e~ 3 here it is, showing you the inriltration
of the adjacent alveolar walls with coal dust which has
become deposited in the wall, the thickening of the wall,
the relative or the degree of - the sparcity of the collageﬁ,

formation of collagen such as we would see 1f pure Iree

erystalline silica were deposited in those walls and we =36
the large alveolar space, this is the anatomical form ol i
emphysena as we s2o0 1t |

The next slide. This emphysema is moro pronouncad
and these, of course, are advenced cases and this - you
can roadily - visuaslize, belongs to the - one of the stagas%
80 well deseribed by Doctor Fletcher, of & bituminous minax
for thirty-eight ysars. Ee was a rmule driver for & muber !
of years; he was a machine man and motorman; he was & c¢oal

loader for approximabely twenty-four ysars, and he Wes B

trackman,
i

His symptoms began approximately six u ArSs prior @

to dasath and they were increasing respiratory aud cardlac
gifficultye The X-ray, in ¢ idition to these arsas of mAss-
ive spadows, shows scattered focal shadows throughout tre

i
1s also mawked prominance of thes lelft veniric-—

iunge Thisre
1

wlar cells and the transfer dlameter of the cardlac

ST e e ——

silhoueite
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is somewhat enlarged. 7The Roentgenogrsphnic interpreation
was that in the presence of an adequate hlstory of exposure§
to free crystailline silica, the changes visualized in the
lungs are compatible with a Roentgenographic diagnosis of
silicosis with conglomeration. Post morten showed advanced
arterial sclerosis, coronary involvement, cardiac hyper-
trophy and dilation,

The next slide. The gross lung in this case is
heavily plgmented as you see here with black plgment and,
of course, one can also readily recognize the coarse emphy-
sema present. The next slide, and the sectlon of the rlight
upper lobe, the emphysema cortainly is now most proncunced
and most emphatic, and now again, we ses the foeal irregul&ﬁ
deposits of pigment extending into the adjacent alveolar
spaces, the :mall portions of the lobulss of ths lung are
emphasized sbout these, and 1if ws plck many of them up,
there &acrd large or more course emphyssmatous arsas. Tners
18, msar the bilar rs:ion, thls area of massive pigmesntation.
Tha Urachoobroncnlal lymph nodss are enlars=d.

Tha next siides, That was from tha right uppsr
l1obee This i3 the left lower love. Agalin, tne emphysema
now is more pronounced. Of cours:, gross smplvsems, anc

the messive area of pigmentation. O0f courss, this 1s now

the emphysema beyond the stsge which is so troublesocme.

course, tnis is the progression, no éoubt of this small j

o _ . - e R ~ ey -
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focal aresa, areas of emphysema which occur about the depos-
1ts of dust.

And now, the quastion arises, did the emphysema
exist before the pulmonary deposition of dust? Wculd the
emphysema have d:velopea without depositlon of dust or 1s
the emphyszema rel:c.ad to or caused by the deposition of dus
in the lung? I ar unable to enswer the first two questions
nanmely, did’emphysema exist before the pulmonary deposition
of dust in this case, or would the emphysema& have developed
in these cases without deposzition of dust® That demands a
number of studiees which Itm sure you will hsar more sbout
in subsequent days, but the question 1s, 1s the emphycema
relnted or caused by the deposition of Just¢?

This picture of foeal emphysemsa hés been ada=-
quatoly’described by Goffe and I should like to show some
of his preparations which he has so kindiy given to ms.

This is the section from apex to base of a cosl
miner, 2ge twenty, wWho worked on the ccal face in 2 semi-~
bitumincus mine, You will note that there are focal collécj
tions o: dust in the lung and nsny of theme. BSwne have
coalegced to form larger collections. However, the point
to be made 1s tnat there is 1llttle or no focal smphiysena,
assoeclzted Wwith these deposlits in this Instance. Thus,
the - not &ll cases showing rscal depeeitlon of ceal plg-

ment in the dust, in the lunz, ars assocliated with this
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focal emphysema, as seen when the specimer. is met. That
does not mean that 1t may not develop, but certainly a case
in point, is that not all cases of dust are accompanied -
focal emphysema.

Another section by Doctor Goffe shows the depo:x=
1ts of coal dust in the lung and now the focal emphysema,
associlated with every =~ practically every deposit of thic
dust 4in the lung.

The next slidse qur points of referencs at thigs
time, I should like - I present ths normal lung, & section
prepared by us in accordance with the Goffs theory, and wa
see one lobe and another lobe of the lung of that side,
and note the absence of pigment, the black focl that you
see are cross-sections of aaperducts; note the unifermity
in size of ths alveolar spaccs. Note no focal emphysems
or gross emphysema,

The next slidse Let us ivcus our interest now on
this focml emphysema which charactarizes the reactlion essocr
1ated with the deposition of ccal dqust in the lung and whniockh

is responsible, I believe, for most of the emphysema, foorl

emphysema, and thus responsible in large measurs, for the
respiratory difficuity experienced by soms coal Wworksrse {

Here we soe tha deposlts of coal dust in ths lung.
e see thet the alveolar walli are pigmented with this de= |

posit, that some of the alveolar walls are epparently
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tnickensd and then ruptured with projections into the ad=
joining alveolar spacee

The next sllidees We'll go hurriledly now. The
higher magnification s »ws the deposition of this coal
pigment or coal dust in - again in both sides, sometimes
about & vasculs» trunk, forming thick collars, but the
point to be msde hers 1is thet this pigment 1s not concen-
trated lmmodiately svout the wall of the vascular trunk,
but it forms & thick wide collar, and as we look at it

closely, we find al.:o the dsposition or formation cf thin

ptrands of collager. showing that there 13 a resction to |

this dust as depositisd in the lunge |
The next slide -- and & connective tissus stain
of that lesicn, again the vascular trunk, ths -« again the
heavy deposit of black pigment which tends to obscure the
collagen which 1s firmed, and winich mekes histological

study difficult, t:t note also the blue collagen which has

respondad to tris deposition of coal duste
¥ow, is the focal empnysema that we sse associatéd

with these focal deposits of dust, due tc thao collagen da-é

positior and fermation w .ich we soe here in thase deposits/|

of coal duste Is it possible that tuese focl have re-
i

action, that they ect as anchors and 30 inhibit the natur-

al functlion of the lung in these immadlate areas, or 1is 1t

boecause tne changes == tos next siide == wnich this merely

‘4



— - - 2034,

O

PN

shows the earea of higher concentration due to the response
of free crystalline silica, due to pigmentation -- or is
the emphysema due to changes in the vascular trunks? Or
the blood supply to certain areas, as for axampls, Hera o
see, & largs vascular .runk sustained with elastic tissus?
We see the lumen of this vascular trunk which is consider-
ably narrower and smaller then normal, We ses the elastic
membrane &nd we 8e¢ the deposit of coal dust about this
vascular trunke

The next slide. And, in otner instances, again
the wall of a vasculsar trunk, tho inner elastic tlszus and
here wWe sse the deposit of coal dust, and hare we ses the
deposition of collagen, Actuslly involvirg and impinging
upon these vascular trunkse

The noext slides Or, in othaer lnstances, wa soo
the vascular trunk in tie center of an ares of pigmenta-
tion, almost occluded. 1Is it then possible that this focal
emphysema which we see, and the risplraltory difficulty in
nezse coal miners, may be due to thssa chsnges in the
vesculer trunkf

The uext slids. Or, is the emphysema and the re-
spiratory difficulty, more dirsctly cdue to the involvemsnt
of the pulmonary tissue per se? For example, in this in-
stance, with deposition of tnis cozl ast in the alveols:

well and its associated inflam~atory response, couid it be

PR

|

i

i
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due to that, and incidentally, we see here a body which ia’%
elongated with segments, and also with bulbous ends. They
simulate the asbestos bodles wnich we sse Iin ashestos work-
erse I have 8ix cases in which we have discovered similar
bodies. These have been reported by a good group, a largs
group, of other workers, Whether that asbestos body 13 due
to really an asbestos boiy or whether it 1s a reaction to
an asbestos fiser which has been inhaled incidentally, or
an asbestos fiber from zome fuses used, I am unable to t£aye.

And, we sce now, th- stellate lesions, changes
per se, extension along the collagen, extension along the
slveoler wells, disportion of the alveolar walls, degenere-
ation of the alveolar walls, loss of function of the alvee
olar walls and 1ts accampanying distortion of the alveolar
space, and emphycemae Thils slide again shows the thick-
ening of the alveols wsall, obliteration of the arcnliec-
ture of that wall, loss of vascularity, ths deposition of
collagane

The next slide -~ and here is a ssdtlon of ths

lung of a coal minsr in which we sce almost complets oblit-|
eration of the alveolar wall structures, replacemant by

deposition of collag3sne The naxt £iide -- and elastic
tissue stalns, We see adjacent wWails oI the elaatic fibers
quite promi.ant, we study the pigmented walle 1t is diffi;

eult to see ths elestlc fivers, but I have not detscted
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any significant different in ihe character or amount of tu.
slastic fibers which are present or absent in these &reas
of pigmentations

e raxt slide. And we see here, cumplete ob~
1iteration of the architecture of the lung, by an involve=
ment of the perimysium, pigmentation, hilization of ths
alvecler wallse The next slide -~ And, is the emphysema
and the respiratory difficulty due to obstruction of the
mejor eir spaces or passages? Ve do find areas of plgmen=-
tation, aasociatlon of reaction, expansion of the alvsolar

wall, and repression of the snall elir spaces

ORI

Yext slide. In other incstances, we find that ths

respiratory bronchiols is filled with mucous or with in=
flammatory obstruction., Is it possible then that tho vase
cular chenges, that the nilization of the slvsolar walls,
that the obstiruction of the res:iratory bronchiols, which

we goe in these cases, ia responsible, as individual face

tors, for this emphysema and respiratory difficulty, or i3

any combination important?

Y¥ow, I should like to spow you quickly a few
otner slides. The next slide. Although focal ertphysema
is discoversd in the lungs of nenvy coal wookers, neverthse
less, it is not unlqus for the de.osition of coal dust im
the lunge IV accompanies also thz pulimonary dapesition of

other types of dust inhalied by workers in otner forms of

|

1
13
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occupation, as for example, and quickly, the lung of &
granite cutter,

Again, we see these areas of reaction to the
dust, and we see emphysema about these focles Here and
herese. The next slide =- A molder, in an ‘ndustry, and we
see the deposition of dust with 1ts reaction, assoclated
reaction, but not age.a ths focal emphysemas The next
slide =~ I'm sorry, iet's go back tc that slide., This 1is
a diathermecious earth worker and we ses the reaction, and
the focal ermphysemas

The next slide ~- A molder, and we cee the black
pigmentation, focal emphiysema localized abcut the pleurs,
abont the areass of depcosition of dusit, and also the coarss
emphysema, The next slide - a magnatits workers for thip=
ty five years, again the focal emphysema and the areas of
roaction to the free crystalline silics, which this worker
has inhaled, with collars, irregular plgment extending ine
to the alveolar walls, in this instances

The next slide -- a hemsatite worker, Again, the
emphysema which seems to be more prominent sbout the areas
of dust deposition. The next slide, a graphite worker,
again, the focal emphysesite The next slide - & carborundia
worker; egeir, the emphysema wnich seems to be most promie
nant sbout the areas of deposition and about the areas of

reaction. The next slide, a limestone worker, and agaln
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the focal emphysemas

So I then submit that focal emphysema, although
i1t may be more prominent in the coal workers' lungs, and
although it may assume a greater degree of = may beccme
more manifest in the coal minsrs' lung and may be respon-
sible for rmuch of the respiratory difficulty, particularly
should it progress, yet it i1s not unique for the coal

mninsrs lunge Thank youe (Applauvse ).

BY DOCTOR DRINKERS |

Any questions to ask Doctor Vorwald? (o respongs).
I suggest we have a five-malnute recessds

(Recess taken from 11220 to 11:30 AMe)e

BY DOCTOR DRINERR:

Py haliy

The rfinal paper inis morning 1a by Doctor Fletchey
on the Bpidemioclogy of Coal Woriers? Pneumoconiosis in
walese Doctor Fletchers

BY DOCTOR FLETCUER?S

Itm afraid the title of this paper 'z a 1ittls

bit wider than thate Strictly speaking, Itm pgoing %o btalk
about the Epideniclogzy in Great Britain, becuuse gome of m.,
great lnterest in the epidemiological features of this dia-i
egse in our country, 1is the differsnce in the prevaiLence ori
this dises=se in the differsnt parts of tie country.

So, first of all, for those of you who know as

S 2079, .



