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CLFARING OF X RAY SHADOWS IN*

Y 5

WELDERS’ SIDEROSIS ',3{

"~ AS T ‘Doa " A I. G. MoLAUGHLIN
MD ‘Bt. And.,DPH( MB Sydnoy,MRCP
H,M, MEDIOAL mstﬁcrons or FAOTOBIES

With dtus;ratwm on plate Towgt

v IN 1936 wé descnbed the abnormal X-my shadows
m the ochest filiis “ of * gome’ electno are. Weldex‘qs and
emphasmed that they were found 'in' men wWho' were
‘apparently. in° good health' (Doig and McLaughlm 1938),
‘We weré unable’ st that’ ‘time t0-come t0' a conclusion
‘dbout the ‘eduse of ‘the condxtxon, but suggested ; that.
‘the irontoxide pa,ltmlea in ‘the 'weldihg fume, wheén
mha.led, * inight be ‘opaque tg X- ‘rays and ploduce the
mcture ‘withiout * the- associated presonde 'of fibrosis- and
‘eongestion.’ ~Onr ongmal obdervation: has’ beén ‘amply
‘confirmed ‘by’' many mvestxgators, including Lnzer and
‘Sander *(1938), ‘Britton® and * Walsh - (1940)," Koslsch
(1941), Cramer (1942); Humperdinck (1942). Groh
(1944), and: Jones and- Lockliart (1944). - .

‘Engzeriand - Sander s arbicle, illustrated with: excellent
‘photomwrogmphs cantains the only published account
of the pathological investigation of the lungs of a weldér
. who-had died after'an accident and who durig life had

‘shown the characteristic - radlonmpluc cbanges.

Apart from lobar pneumoma. in the left lung, both’ lunge
* showed & 'finely distributed: black pigmentation throughout

‘and there' was:no tuberculosis.’ On histolagical examination
.the lym;l)h-glands showed' irregularly .distributed pigment
:almost all of:which was within large maorophages. In .the
lungs thero was much amorphous pigment, mainly in, peri-
. Jterml bub also_in peribronchial | lg,qnp!iatxo channols and

a,lveolm‘ septs, No ﬁbrosls wag. found either ‘in the glands

‘or in the’ I\ tlssue ‘tho b]oo 'v'easels were riot obhtemtcd,

10 pxgmenb was oat dense, and ‘the walls wero
not tluokened Chernleal’ ‘dnalyses of two samples of the

-lungs showed 0:006° and 0-089 mg. of silica per 100 g. . .No

quantitative analysis for iron was mado, but both in sectxona

‘of tho lungs and glands and.in the residue left after micro.
.incineration the Prussian-blue reaction for iron was obtained.

Enzer and Bander conolude that the radiographic

-BPPEATANCOS Wore caused by the deposition of iror. oxide
‘in "the lungs resulting from-inhalation of the welding

fume, and puint oub the apparently’ inert natura of the

pigment and the absence of functional impairment.

: The condition can-be called siderosis, not in the sense

in which Zonkor originally used the term as implying

the presence of fibrosis, but mmply me&nmg the presence
of iron-dust in the lungs. Subsequent invesligations
hdve shown conclusxvely that iron oxide in its pure form
does not set:up fibrosis in the lungs. - McLaughlin. et al.

AR T

‘600, gallons,

(1940)' aesonned sxd.erosxs in 4rsilver ﬁmshers who had
inhaled ifon’ oxidé (rouge) atwork for many years.
One of: these men' dmd after a gast;nc opora.txon, “and no
ﬁbroms of "thig Tungs wWad" miimi., Three gonfirinatory
necropsxes “were deeénbed by Barrig-and. Hardmg (1947).
It was also ahown by: exponments W;th Bporiges. ‘that -
ironi-oXide’ dust i3:opagua;to’ 2 BB, & nurumg {19dd)
and Harding et al. (1947) mtroduced .iron- oxide-into the -
lungs “of : rats both by intratrachesl injection* and-.by.
inhalation' and obtained- radxogmphs :comparable - with-
those obtained in huwan giderosis. ; Hlstologmal gtudies’
showed that fibrosis did riot develop in’ relahon tol; the‘
depokits of iron-oxide dust in the lungs. ' "

Since 1936, wo have continued our: examnmt:ons of - ..

some hundreds of welders- (clectric-are, carbon-are, and
oXyacstyleno) aud have found.siderosjs in. “each group,
but we have delayed’ pubhcatxon in the “hopé of”an
opportunity, . which' has so ‘far not, plesente(l 1tself,‘for
necropstes a.nd histological scumes. 1he 180, viLial Olasy
gne neoropsy -in a cage of welder’s sidorosis has' been
reported (death wasg Qi o an accldent) is gvidéncs thab
the condition is not morbul. ['Weé huve been constantly
on t;he look -out for néoropsy material. -

FOLLOW UP OF " ORIGINAL CASLS

i
In Ootober, 1945, we re ex;;mmed, 15‘,of the cases
descubed by usin 1936, and in some respects ‘the results
are mstructlve All except 2 of them had’ contmued fo
work: iull tlme as weldors, and all had remmneql in gopd
‘health, * One man has given up welding eubu‘ely, .and‘
the other has become a»welding ;instructor. Thosa g
cases, are: described :in" greater: detail below. Of 7 men’
‘who' showed no speenﬁc radiographic changes due:to® -dukt
in 1936 b (a.verage age 33:3 years, average: ’weldmg
-éxposure” 14-8 years)- still: showi no’ a,bnormul changes ;-
‘T (aved 35, gixtéen years weldirg) wasinoy classed
‘ag suspioious ; and I (aged 30, ﬁfteen yea.m \veldmg)
showed a definite hut shght (legree of radiographic reticu-
lation. . Classed as suspicioug-in 1936, 2. welders shqwed
in, 1946 -a deﬁmte picture of" Weldels siderosis ;- .their
ages were 20-and 31 yoars and’ their Weldmg -experience
fifteen and seventeen years. -0f 6 mén who previously-
showed ‘definite inhalation; changes’5 continued: to do 0.
in” 1546.% . In"4 . of these” (average: agd 55-25, a,vemgo‘
\veldlng expemence 3225, years) there was: no’ change
in the mtensxty of the abnormal X-ra.y shadows’ In,
one caso (case 2 below) there was,a considerablo cloa.l‘mgr
of the shadows. The other man: (cases1) had a normal-
chest, film' where. previously -he had shown pronmmoed
a.dmmaphm oh'mgos due to’ mhala,txon df dust

" -

COMPL‘ETE CLEARI‘IG OF X- RAY SHADOWS

'l,hm man" was\cuse 2 in oiir. 1936 pubhshed f6Tics.
‘He ‘was ﬁrst seon in 1934 when he wa¥ 35 ycars old and-
Tad -boert ,an . elestric-are welder for eleven years,. - He
‘had not been previously éxposed to dust. - Iis- weldmg
experience had included about half his time in various.
types of stomge tanks with an average capacity of
Nearly all his work wiis on um,oa.ted mild
gtéel, and he’ had nof used bare wire ‘electrodes o1 the
‘carbon-afe method. Except for a slight -cough” “arid
‘oecasional mormng sputum he lmd no symptorm, of ill
hea.lﬁh )

Olmwa{ ‘exumination rovealed a vh(,sb expansion equal
on both sides but rather less than normal. Tho percussion
‘note was not’ impaired ; the breath sounds were harsh, with,
prolongahon of the expiratory murmur over both lowor zones,
especmlly, in the mid-axillary avea; and post-tussic crepita.
tions were heard at the bases. lixaminatior of the sputum
‘discloged large numbers of macrophages packed with finé
gronules of iron oxide giving tho Prussimi-blue reactiods:
No asbestos bodies wers scen,

Radiography showed’ a well- marked roticulation thh a
tendency to early nedule formetion:(fig. 1). On heing informed
‘that his radiograph was not normnl he gave up his work as
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a. walder to beodmn 8. storekeep:
oxposura to, welding . fume,. Radiography, aixteen .morths
later, showsd that tlie shadows wem still- preeent, but that the
rettculqr strands. lmd become blurfed, suggesting tongestion
in
she-ggd that! Vhe' blurrmg nad persistéd, but that’ them wad'a
definite decrease in‘the mtenslty of the shadows., -/ - -

- Follow-up.—The man 'was not seen again untll ]945, when
* he lonlmd hﬁﬂ'”‘y ‘and eaid thas ho faly Very wells’ e had no
mgumr morning cough or sputum, chest’movements- were of
moderate degree, and percussion and auscultation revealed no
ahnormal signs. A radiograph of the chest showed the com,
plebe dxaappearanoe of tho blurring, rehcuhhop, and mottlmg,
the film being normal except for & slight, residual accentuation
of nhe normal lmenr ‘markings (ﬁg 2) '

! ' PARTIAL CLEARING OF X-RAY SHADOWSH" .

-The man in whom the X. -ray ' shadows becamo Togs
intense was case 1 of our 1936 series. He was first séen
in 1933 when hé was 44 years of age. Because of alight
stainiug of the sputum he was sent to. a’ tuberculosis
-tlinie and there toon Ly wiie of us (A.T. D)
fatlier’ and grandfather had both died of ‘silicosis, He
himself had worked as 3 blacksmith for cighteen’ years,
oceasionnlly doing'a little arc welding, and after that for
oleven years he had been a full-time arc welder doing
half his work with covered electrodes in’ enclosed spaces,
When seen he had -iio ‘pronounced: symptoms’ exeept a
shght -occasional eough and he had, the appearance of
& perfoctly fit man, with oxcellent bmld, museulature,
culour, and nutrition. SR L ‘

Physical * ecamination” revealed fow abnormal physical
‘signs except gomewhat harsh ‘breath sountls and a few fins
post-tussic crepitations at the bases. | He continued to work
as a welder in the same feccory but under iriproved condmons
of véntilation,

Folloiv-up.—We made penodwel exnmmahons untx] 1938
md theso continued to reveel a sqtmfactory state of geneml
health, with no change in the degree of giderosis, He was

* loat; slghb of in 1938 but was traced in 1945. It was found that
since’ 1940 he had given up full-time welding and had become
‘a welding instructor at a technical college. This meant that
his exposure to' welding fume was a grent deal léss than
when ho' was ‘working at the factory. He estimated that

only.a quarter of his time was spent in- actual welding, and -

that only.in short breaks, in, demonstrating | the. technique
of the work or in _correcting faults' No work in confined
spe.eea was done at’ the techmce.l ‘college.. We could not
examine him ourselves and are indebted to Group- Capbam
J. G. Scmerville, No, 3 RAF Rehabilitation "Unit, who
mide a clinical examination in June, 1045, and reported’:
“The man says. he feels' very well and has no complaints,
There:is no cyancsis and no ‘dyspna-on. exertion,. and no
abnormol olinical signi cen be found -in_his chest.”” 'The
radiograph taken at the time was sent to us. It still showed
8 definite degree of:siderosis, but compared with those taken
bofore 1938 there was, considerable resclution as shown by
, diminution in’ the intensity and concentration of the lestons
‘ The film now shows no nodulation, but nierely a rather coarse
‘teticulation with some blurred bendmg " of ‘the bronchn
(ﬁgs 3 and 4)

. mscussmN ’

Slderosxs is one of the benlgn pneumoeomoses, 'a torm
apphed by Pendergrass and Leopold (1945) to those
cases in whioh inert dusts are deposited.in thie lungs
causing characteristic radiographic changes. but no
fibrosis or disability. Etymologically, the word pneumo-
coniosis mercly mesns *“ dust in the lungs ** and does not
oarry with it .the concept of fibrosis, but textbooks
usually define it as fibrosis ‘of the lungs due to dust.
In the Workmen’s Compensation Act, 1943, and in the
National Insurance (Industrial Injuries) Act, 1846,
pneumoconiosis is defined as ** fibrosis of the lung due
to silica dust, asbestos dust and- includes the condition
of the lungs known as dust reticulation.” Fot com.
pensation purposes the tern must necessarily be restricted
to a disabling condition. Recently, however,, there has
been a tendenoy to restrict it atill further to those cases

rand. thus_Kad: no. furéher )

areaa of dust, deposition. Subsoquent, filros until 1938 -

His'

- ahowmg )-q.dwgmphm reticula tion of, the lungs in contrast . '
- with’.these shiowing nodulation, and. there seems to.be

little.; justification . for ‘this- practice. The difference
batween the medical and legal concepts of pneumocomosm
um‘nﬁd e kept clearly in mind. >

“So'far as 'we aro ‘aware, no' prevmus reports Jlave
appeared m which the dxseppearance ‘or “even retro-

ssion, of the lesions: ui.pneuimovoniosis are described.

Béntzen (1933) records a.case of :'‘ acute siderosis ™ in’- §
which & man worked for two months at 'a machine for
orushing steel sponge and -was exposed to a very light
spongy dust which oxidised" guickly,.The radiographic
ohanges consigted:of irregular fine mot,t!mg which resglved
to some extent lator and were Anterproted as a; miliary
pnoumonia. In view of the short exposure it.seems to
us that this term is more applicable than acute siderosis.
Our’ 2 cases provide. ‘clinical and radiographic evidence
to support the view that some dusts, though producmg
abnormal X.ray shadows when enough is inhaled; mercls
iiv jnertiy 1 the tissues and cauge no’ proh(emtmn of
fibrous tissuo or other permanent reaction, Thé hormal
geavenging mechanism of the lungs doss not appear to
be impaired.” Some. of the dust is drained away-in the
lymphatics to, the, lymph-glands and it is conceivable
that some might' pass'through ‘the lymph -glands after
being..extrunded from the iagoeytes .in’, which they
arrived in the nds and be finally dnscharged into the
blood-stream through tho thoracic duct. It is likely,
however, that much of the dust is rémoved from the lungs
in the sputum. We showed in 1936 that elimination of
the- dust by the sputum was aotively going-on in one
oase oighteen months after the man had given up welding.
.Th;s is the man whose radiograph now,shows no abrgrmal
shadows.. Barrie and Harding’ (1947), as ‘. result of
theu' necropsies of sitver. finishers, have also' ooneluded
that most of the inhaled ivon duet m eliminated in the
sputum. It appears. therefore that in cases, of benign
pneumoconiosis, when no moro dust. id inhaled or when
‘the amount inhaled is less than the amount eliminatod, the
acoumulated dust, tends gradually to clear away, thh a
corresponding lmprovement in the radiograph. = -

‘Though: necropsies in cases of siderosis are. fow,, there
is. a constantly , growing body-: of . evidence that_it
does not seriously affect the workere health.. . Clinical
examinations (Enzer and Sander 1938, Sander. 1047,
Britton and Walsh 1940, H.um.perdmek 1842, Groh
1944, Doig unpublished), ehow 1o, signs of,;ﬁbx'osje or
of diminished pulmonary ventilation. © Enzer et ‘al,
(1945) found . no.;. statistically, significant .difference
“between .15 welders ‘with siderosis and a group: of
normal, men in a. cqmpamble age- gmup a8 regards
vital eapacxty, pulmonary ventdatxon, and ondurance in
static ‘and . dynamio :work. Further evidence of the
‘jnert' nature' of iron-in-:the respiratory’ tractis-found
in deseriptions of bemgn pueumocorniosis in ocoupations,
other than weldmg involving exposure to fine iron’ or
iron. oxide dust. - Otbo (1939) mentmns a case of siderosis
in' a man employed in an ochre mine and mill. “There
were few subjective symptoms. Buckell et al. (1946}
found 15 out of 171 persons exposed to iron duat in iron

turneries showing radiographio reticulation, but symptoms ., _§

were fow.. Pendergrass and- Leopold. (1945) record 4
oases of benign pneumoconiosis among 50 stecl grinders ;
Sander .(1047) describes 3 cases in.oxyacetylone outters ;
and Hamlin (1947). 4 cases in foundry grinders and
burners, In all three series the men worked in rooms
where thero was also exposure to silica dust.as well as
iron, but the amount of silica dust was considered too
Jow to oauso silicosis, - On-the ofher hand, we know of
an oleotric-arc welder who worked in & et;eel-fettling shop
exposed to free silica dust as well as to tho iron oxide of
the welding fume and -who died from silicosis (H. E.
Harding, personal communication). But when the
exposure to the dust of iron or its oxides is uncomplioated
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by other Ia.otoru it does not eet up a dxenb

- Porhaps this statement should b quelified by saying that,
gver a 12-year perlod of obsorvation, siderosis in welders
nas not’been Iound‘ 'to cause dusablhty

i SUMMARY

sl‘he'pr,l**hnhed wor]; relatmg to the bemgn pneumo-.

cotiiosis o siderosis of; welders is’ “briefly. reviewed
‘Thero is e\ndenco thab the condition is not mcompa.med
by fibrotic ohanges in the hings or by obvious' disability.
In a ro-oxamindtion of 15 welders examined nine years
or moro previotisly 5-of 7 men with no-abnormal radio-
graphic.changes at'the first examination were gtill normal ;

B

the sixth man of this group showed suspicious and the

seventh enrly but definite inhalation changes (reticula. .
tion); 2 men who previously had suspicious changes
had definite radio, aphic, reticulation ; and 4 of 6 men
who. had orunnalg shown well.marked’ radiooraphe’ of
welders? " giderosis “still | had flie same condition. All
these men_ had contmued to work .as Welders and had
remained i good L-oalth. o ;

The cases of 2./nen are outhned of whom one had
given up weld.mg and the other had .8pent less, time at
the job.. In the ﬁtst ca.ge :the ‘abnormat shadovs com-.
pletely d:enppearod e.nd in the second .the ehndows
became less infense., . . 9

.These 2 ‘aagen provxde ev;dence that the mdxographlo
retwulatxon a.nd. nodulation of . welders, ‘siderosis is not,
neeessenly permanent and thaf thé. iron.oxide dust can
he ehmmatod from the luug parenchyma after some years.
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PULMONARY TUBERGULOSIS TREATED -

WITH p-AMINOSALICYLIG ACID
EABLY RESULTS IN 6 CASES
' A, ERDEX
M.D. Vienna, M.R.C.P.
SUPERNUMERARY REGISTRAR
‘With a comment by .
" 'W. E. SyE1L
M.A., M.D. Camb., F.R.C.P,, D.P.H.
. PHYSIOIAN-SUPERINYENDENT
COLINDALE HOSFITAL
REroRTs on the’ systemic treatment of pa]monary

tuberculosis with - p-aminosalicylic acid (p.a.8.) have
been published by Lehmann (1946, 1947) and Vallentin

mar.med Asa. 121 '{01'

g condx jon.

(1947), while Dempsey and Logg (1947), in the course

of their work on the local administration of this drug
in tuberoulous empyema, treated a few patients sy atomi-
cally but for short spells only, because of limited supphes
(personal communication).

At Colindale Hospital we gave p.A.8. by mouth to
5 patients for sixty days and 1 patient for four weeks,
after which the supply of the drug allocated for this
trial was exhausted.

r

As aupphed o us, . ®.A.8: ‘was a white orystalline
powder, and from this the sodium salt was prepared,
giving, even at a concentration -of 30%, a clear solution’
a8 described by O’Conmnor (1848). ;Preparation of the
sodium ealt requires patience’ and&e.coumey, if the
final pH is taken to 7, or if the’ solut;wn remaing exposed
to, air, it boromés datker but remains. tianslucent, The
soluhon hag'a bitter but not unplépsant taste, whioh
_can' be readily disguised with flavouring agents.

. All. the patients wore given 12 g. of P.AS. daﬂy in
divided doses three-hourly, one night dose being enitied.
X gave a gixty-day course ii cases’'l, 2, and 3 .Dr.
- Jannette Owen gave & sixty-day course in Guses 4 and b
and 'Dr. Grace O'Malley gave a four-week course in
cage 6. "All the patients were men, The results are
“suminarised in the accompanying table. As regards the
patients not treated by, myeelf I have mterproted the
data sunpliad to ma

Case 1,—A man, aged 19, was admitted on Aug. 5 1947
with an exacerbation of- pulmonary tuberculosis, which had
originally: been diagnosed-in 1941." Ho!went rapidly ‘"downhill'
and wes severoly toxic. . By Decembor his weight had fallen
from' 119”0 107 b, A largé cavity in the' left apex’ had
increased from 3 % 3!/, in. to 31/, X ‘4"in, and showed 'a
tiuid level. Ponicillin 9 mega umte, in aix days, had no effect’
on his general condition of temperabure, and on, J an,: 27 1948
8 course of £.A:8. waa abartad. - a

Thete was dramatic xmprovement aftér the first fow’ deys
—the’ toxxclty dlseppeored appetite roturned, and hé became
interested in his surréoundings and asked to be taken back to
the goneral ward from' the.sido.ward where he had bgen kept
for two months. ‘He.gained 27 Ib. in eight-weeks.. ...,

Radmgraphy. (April 18, 1948) showed that-the cavmy
had loat :its: fluid leval’ e.nd had ghrunk from.8%; X 4 in. to
23/, % 2/, 7\in. ‘There. was. considorable contraction .and
hardening of the apwullesxons and clennng of the soft mott,lmg
in thoé otlier Zones. = .

His general condition’ remumed Very good three weeks' e.ftm-
the complatlon of the courge ; ' but ‘his evening tempereture
rose’ above 99°F, his’ erytbrocyte -sedimentation rate '(E.f1.)
romained unchanged the number of baeilli per field inqrensed
t0'5, and he lost 2 1b, in welght N

Case 2.4 boy, aged’ 18, thh rapxdly ndvancmg tubercu».
lous’ pneumonia involving' the wholo l6ft lung, . By, the ond
of Decomber, 1947, he was soverely toxic and rapxdly gomg'
down}ull w1th B ‘hectic pyrexm (see figure), . Lt

'After o course of 9 mega units of omcxllm, P. A.s. was s;nrtbd
on Jan. 27; 1048, Tho chango;m b{;e clinical picture was even
more remarkable than in case 1. 'Toxicity 'disappeared on:
the fourth day, and the patient asked to resume the embroidery
work he had given up two months previously. He- gained
6 1b, during the seventh and eighth weeks of the course.

Radiography showed that the rapid progress of the tubercu.
losis_was arrested after tho first fortnight, and films made
on April 30, 1948, showed hardening and retraction of the
lesions, which were then rostricted to the left upper lobe,
the - other fields having almost eompletely ' cleared, The
honeycombmg in the Joft upper lobe, noted in January, hed
given placb to clearly defined cavities,

Threo weeks after the completion of the courso the pa.ment’
conflition was still very good, with no sign of returming
toxidity ; and major surgery of the left upper loho (thoraco-
plasty or preumonectomy) could reasonably be considered.
But his pyrexis is now gradually increasing, although it is
not, 8o _high as it was hefore the course of r.oB.; there is &
slighit increase in the number of bacilli per field ; the E.s.e.
has risen from 8 to 15 mm. in an hour; and the patlent has
_lost, 6 1b. in wexght.

Case 3.—A man, aged 31, with tuberculoue pnoumomn
and poor resisiance, reached a hopeless condition by Decorn-
ber; 1947, being very toxio and apathetic, with severe anorexia.
He ¥was given ponicillin, 8 mega units, after which a sixty-day
course of P.A.8. was started on Fob, 29, 1948, Again the
unprovement in his clinical tondition was the first and raost
striking effect, Cough becamo much easier, the feeling of
tirefiness disappesred within & few days, and his appotite
rapl‘dly improved. ‘(Fivo coneecutive specimens of sputum
were negativo for tubercle baeillj.’

Radiography (April 30, 1948) showed much fibrosis of
the right apox, with dlspltwement of the trachea, well-marked




