FILE NAME: Sprayed Asbestos (SPRA)

DATE: 1962

DOC#: SPRAO16

DOCUMENT DESCRIPTION: Medical Journal Article - Radiology of Some Rarer Dust
Diseases



PN

S -

el

P A5

B T N -

Scot. med. J., 1902, 7: 478

RADIOLOGY OF SOME RARER DUST DISEASES* Faine
. 1A
(Barytosiy, Ashestosis and Siderosis)
C. N, Bl
Chest Clines, Victona Hospatads Grooup, Glisgow .

U NI R gas and vapour, dust and fumes
wre composed of partices which ae -
haled nto the lungs. Dusts are pancles o
aggregates ol purticles of 1 to 150 nncrons in
diameter. Fumes are of the size of 0.2 o |
micron. Smoke is less than 0.3 micion in
diameter,

Gases and vapours include simple asphyx-
iunts, chemicel asphyxiants, irritant gases,
organo-metallic gases and anaesthetic vapour,

Fog and mist arc essentially tiny hquid
droplets condensed  about sohd partcles,
such as carbon. s a nucleus,

Ihe defences against dust or fumes ace:
(1) Nasal defence with its mucous secietion,
(2) ciliary action of nasal and bronchial epr-

thelium; and (3) the phagocytic properties of

cells. As the average size of dust particles is
up to 5 microns. a great number of partictes
can get mto the lung alveol, which measure
about 100 microns in diameter, The limiting
factor of dust particles found in the lung is the
diameter of lymphatic channels und not the
alveoli, The amount of dust, the type of dust
inhaled and the individual susceptibility difler
considerably in different individuals.

Dust may be organic or inorgamc. lo-
organic dust may be: (1) Inert or non-pro-
fliferative dust: and (2) active or prohiferative
dust. Mixture of (1) and (2) results in a modi-
fiecd proliferative reaction, which is further
modificd by infection with resuling inflam-
mation and emphysema. Inert dust does not
produce a specific reaction in the lungs.
Active dust is aggressive, producing reactive
and prolifcrative changes in the lymphatic,
vascular and parenchymatous pattern,

“Based on a lecture delivered at the meeting of the
Scottish Radiologieal Society on 24th tebruary 1962

The result of prolonged inhalation of me
eral dusts. such as those of granite, fling s
and asbestos, 1s o reactive state of the lay
tissue comprised v the generic term ¢
pucumocontosts It desciibes at times pg
monaty fibroses. which result from the i
lation of noxious or innoxious dusts, wh
are different mixtures of substances in w
different pathogenicity determines the
come ol resulting lung changes. Many of thag &
lung Changes are scarcely 1o be considered &
lung discases; they may exist without impz
ing physical efficicncy ; they have been terma
bentgn pneumocontosts (anthracosis. sides
sis, chulicosts). On the other hand, dust as
tainiig a high coneentiation of silica produ
more or dess scrtous forms of pulmons
changes of considerable medical and eeoay |
mic  mportance (malignant  pneumocosa
sis). Admistures of alumina, carbon, gypw
and hematite result in a temporary or pe
manent modification of the reuction to &
sthicia content of the inhaled noxious ma(cm‘
retarding ov inhibiting its deleterious effectese
abveolar lung tssue. Thus  silicates v
greatly in their puthogenicity ; some are neas
completely inert or mildly noxious, whi
others may even be seen producing a retardeg
effect upon the action of free silica. As a rdk
the mhalation of organic dust produces w§
preuimoconiosis. 1

Inhaled particles of 10 microns or less sa4
phagocytosed and carried through pulmomsy
tymphatics into the regional peribronche
and hilar lymph nodes. Prolonged exposutey
high concentrations leads to accumulatios m
the lymphatics suirounding the puimonas
vessels. These deposits are seeen in the X4m
picture if the material is radio-opaque-- #
siderosts, barytosis and anthracosis,
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Radiology of Some Riter Dust Diseases
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‘acluding coal and carbon dusts.

Definitions and comments

fable b, International classification of persistent radhiologieal opaciies m the oy fields provoked by the
thatation of minetal dust (Genevit Classthication 1958 4)

. ) The object of the classification 1s to codify the radiological appearances of the pneumoconioses m i simple,
noxious dusts, whick asily reproducible way. It is intended to describe the radiographic appeatances of the persistent opaciies
i substances in whick bisociated with pneumoconiosis, not to dehine pathological entities, nor to lake nto account the guestion of
wrking capacity.

Where there s an appreciable ditference in the appearance of the two lungs, the two appeaiances may be
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rsenibed separately, beginning with the right lung.

No pneu-

_ Lincur opacitics

. Small i
§  opaciues

.

! Large

© opacities 2

5 MOCONiosts 0
A

1 Suspect opacities z

L

p

m

No radtographie evidence of pneumoconiosts

Increased lung markimgs

Pncumoconiosis

Numcrous fincar ot reticutar opacities, the lung pattern bemng normal

aceentuated or obscured

[he following ty pes are delined
according to the greatest diameter
of ihe predommant opacities

Punculorm opacitics. Size up to
1.5 mm

Micro-nodudar or mitiary opact-
ties Gsreatest diameter between
15 and 3 mm

Nodular opacities Size between
Jand 10 mm

Lhe categonization depends onthe
extent and the prolusion of  the
opdacitics

Cat. 1. A small number of opaciues
in an area equivalent to at least two
antenior b ospaces and atr the most
not gieater than one-thud of the two
lung ficlds.

Cat. 2. Opacitics more numerous and
diftuse than in Cat. 1 and disributed
over most of the lung tictds,

Cat. 3.Vary numeious profuse opdaci-,
ties covering the whole or nearly the
whole of the lung ficlds

An opacity having a longest dhiameter of between 1 and 3 con or several
opacities cach greater than Fem, the sum ol whose longest diameters does

not exceed Som

One or more opacities, larger or more numerous than those m Cat A
whose combined area does not exceed one-third of one ung field
One or moie large opactties, whose combined area exceeds one-third ot

one Jung ficld.

i

Cev)  cavily.

~{em) marked emphysema (hr)
(ply  significant pleural abnormalities. o px) pneumothoiix.
{tb)  opacities suggestive of actne tubetculosis.

Additional symbols.

(dt)  significant distortion of the mtra-thotacic organs
marked abnotmhities of the hilar shadows

(co) abnormalities of the cardiae outhine To be replaced by (cp): cor pulmonale, if this condition s
} strongly suspected.

' 1. The choice of order of the syibols s left to the convenience of the physician
2, The background of small opacities should be specified as far as possible
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The merits of classification of dust diseases
into different types are debatable. The radiolo-
gical description is impoitant, and should be
as accurate as possible, tahing nto account
the anatomical lung system, including hila,
bronchi, alveolar structure, pulmonary vas-
cular texture, especially arterial - pattern,
thoracic  deformity, pleural involvement
(such as in asbestosts) and cardiac con-
tours, with special relation to right ventricular
enlargement and features of cor pulmonale.

The Geneva classification of 1958, appli-
cable to all dust diseascs, has superseded all
previous descriptive and clinical terms of dust
inhalation diseases, and Jhould be accepted as
standard description. This is described in
Table 1. The radiological terms applied o0
dust diseases refer (o theappearances: of lincar
or reticular opacities; punctiform opacitics
(1.5 mm. in size); micro-nodular or miliary
opacities (1.5-3 mm. in size); nodular opaci-
ties (either single or multiple, having diame-
ters of 1-5 cm.), which can be casily differ-
entiated against the carly appearance of sus-

pected inhalation disease, in which only
increased lung markings aic found.

The uniform acceptance of the Geneva
terminology (1958) would clearly obviate the
radiological classification of reticulation or
pinhead motiling, nodulation, coalescent
nodulation . with development of massive
shadowing and multiple flufly shadowing,
which has been hitherto applied to the classi-
fication of pneumoconiosis in coal miners, of
supersede the classification for pure silicosts
of Stages 1, 11 and HI. It would comprise the
classification of Sampson (1955), Cochrane et
al. (1951)and Cole (1946), which isembodied in
the additional symbols, usefully applying
clinical manifestations and features.

The essentials to the diagnosis of dust dis-
cases are an exhaustive occupational history
with regard to the exposure to dust, fumes,
gases and vapours, and a good radiological
picture of the tungs. The occupational history
should cover the patient’s whole life, and the
length of employment in different jobs. The
clinical findings are sometimes negligible.

Our material seen in the chest clinics of the
Victoria Infirmary Group in the last few years
covers a fair number of pure pneumoconi-
oses of coal miners, cases o pure silicosis and
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alico-tuberculosis, of botler scaler lungs, and |
of Kaplan's syndrome in coal miners. Inaddr

tion, we have examined a considerable numbx

of patients exposed 1o different types of dust

and found seven cases of barytosis (refuired

by Dr AT Doig), four cases of asbestosis,

and thirteen proven cases ol siderosis of §
sidero-stlicosis, amongst 15,000 cases of nos-
tuberculous chest discases.

Barytosis (7 cases). This condition due te
inhalation of barium dust, is generally clase
fied as an inert dust discase (Figs. [-5). Mt
of the 1eports of this condition come from
ftaly: they are confined to clinical and radi
logical aspects and do not include pathologe
cal findings. The aftected men have been ee
gaged in mining, sorting, grinding and bapging
the ore barytes (BaSOy) under conditions .
which exposed them to very high concentrs
tions of dust. The most intense dust cloudy

N L. Fig, 2. Barytos
wete found at grinding operations and mes dﬁpnocd. 1>hi|u
metrical change

sutes ol suppression were madequate o
cntirely facking.

\ . . , . 3. Bu
Fig. 1. Barytosis. G. W., aged 26 years. Morning ‘ﬂg Buryte
cough; no dyspnocd, o sputum Five years' exposus, ;3 )
carly changes. b
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The istoase was described by Fronie193%)
maeman who had been emploved tor 27 cans
moa barytes mudls buts moadditon to marked
N-ran chanpes with nodular shadows of (he
stze of a peas thes man complamed of weuk-
nesse couph marked dyvspnoca on exertion
and occasionat attacks of angma pectons The
chmical andradiological preture was, therefore
veny suggestive of stheoses, although the dys-
pnoca could have been cardine m orgn

Subseqguent witters, howeser, make special
mention of the trival natuie of the clincal
proturcom spite of well-marked radiologicdl
changes Arogonm (1933) says that this tpe of
fnetnmoconiesis s chavacterzed by g
marked contiast between the benign subyo-
e and obpccove chimcal symptoms (o1 coon
e ontne absenced, and the grasity of the
prdiofoecal proture. Pretr and Tallimn (1938,
vd Spedmr and Valdin (1939) make ~innla
stitements  The Tatter obscrvers mention .
dimimution of the radiological abnormalities
whon thewaorberleaves the dusts environiment

The condimion of harvfoss does not~ <o
oo any o acd tendonoy 1o tahorenloa
dcad B a9y detmall wondaors whoth
et ot o enert g protecting o o
veanst thar e The inadence ol aon
forms of Tuoe oo nan such as pocumenty
Bowavers comato bohirh Camba (199 b
feund vather o ueh mmadence of planro
broncho pulmonary alfections, actie o
haoalodo on Naray cvamimation ol touiteen
Sardiman nuners He did notreeard th e a
hooas related 1o occupation

Fapcrimanial sinchics Nigonm (1933 G-
coodedin produame nodulation m N ray Bl
aof cnmea-pres aad obbits sabjecred o the
moabation and i ctracheal iy ction ol
Poovres dust Bheeatoeically - he speaks of the
Ioonas g dostermatoss iather thanapin e
moecontotic nodole althoueh he dochn
forevprass an opnnem on the ultimate and
poeosthle iibreas tanstarmation of the grann
lora The mton opacity of the nodules i
Noravs s commentod on By vanous wlo
and - Panchen (1950 ¢ & My concludes that
Bovtosis a0 pocomo ontoss ol a0 honen
character which can bereadily disomeundyod
from sthicoss e that (1) the yadiographe
chnpesmay appear after onh afew monthy”
cyvpesare () the candition does not cause

death. (% there

posure to dust

IS0 Braguent assen e
with tubercntosis . and (1 the N-ray s dde
dimimish on remosval of the subject frome

Incrdence and 1elaton 1o vlicous ™o
has been described i Great Brinan <o far
s known, but reference to the conditon b,
been made i the United States by Pendergre
(1942 and Pendergn s ard T oopold 194
who also regard it as o form of bengn pac
mocontosis - Althouga most of the 1o orisy

the hterature on

Lat
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hartum workers mdicate that the cong tion
a benmien one 1t nuet nat b foregott n

the workers man he exposed 10 wilicy doe
derived from the ore ITn some areds ¢y
oportormed betweer millstones

themsehves highhy

down tapidhv i use Thus contnbuupg to

sibceous and whidh

sthca content of the Tust (Dowg. 1956,

Ashestosic (4 cases)

imoashestos workers  asbestos beme g

diovted marnesium

stheate, isod i the m

fncture of avhostos ¢ th and mdera o
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Radiotogy ol Some Rarer Dust Diseases
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