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# RETORT OF TWO CASES *
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Asbestos a3 such was known to Pliny. Chariemagne is said to have

possessed a table cioth made of it, which was cleansed by passing through - v
. fire. The minerai deposits of asbestes are found in Camada, Imiy, , . . =
Africa and Rhodesia. It is a silicare occurring in minerals in combing~.. " . .
tion with iren, copper, cicium or magnesium. It ocsurs in the form of -
fibers which can be woven. In addition, finer particies are used in the ..
manuiacture of sheeting, tiles, asbestos millboard and paper. The .
increasing need for brake linings for motor cars, fireproof curtains, . -
insuiations, mattresses and steam packings has expanded the spinming -

industry considerably. The use of the dust in cement and plaster for :’ B i
the erection of fireproof buildings has increased the danger of inhalation ™ . O]
in the most hazardous form of the industry. Its expansion from 500 ~ : -
tons in 1280 to 330.000 tons in 1925 and the fact that methods of manu- Lol v
facture have been introduced for wtilizing the fine dust for new purposes-.” . %)< T

have contributed to the beginning appearance of 3 pneumokoniosis due
to inhalation of asbestos dust,’ known as puimonary asbestosis. = : |
In 1906, Montague Murray * presented evidence before the Depart- -
mental Committee on Compensaton for Industrial Diseases, that ke
bad had under his care in 1900 a2 worker empioyed in an asbestos . . .\
factory who deveioped respiratory symptoms and died. At the autopsy, A
extensive puimonary fibrosis was found, which Murray atrributed to -

 inhalation of asbestos dust. i T N 2
" In 1924, eighteen years later, Cooke ? reported a similar case come . - RS
plicated by puimonary: tuberculosis. He was the first to describe the ;

¢ Submitted for publicavion, fuly 17, 1931, -

* From the Department nf Pathology, Jeferson Medical Coilege and Hospiral,
dded by 3 grant irom the Martin Research Fund

{. Meewether. E. R, A.: ], [ndust, Hyg. 12:198. 1930. .

2. Murray. Montusgue: Departmentzl Committee on Compensation for Induse
wiat Diseascs. Minuees of Evidence. Appendices ind Index. 1907, Cd. 96, p. 127;
Re, = 1907, Cd 3495, p. 14

5. Couice, W, E.: Brit. M. J. 2:147. 1924: 2:1024, 1927,

% LN R ) A e,
o ;_—h—g‘;\z ‘;,,.' v“?\,_.Px._- {‘}3 ‘-"’,’:’f’:)l.‘
= {zyf:.,_:, s oo S W L P s
A SRR . {:”?’ R - e:.‘_:.;.

E£)
=

Y ey P 2T
’Sﬂ -“ .
< : 1D ST Tl ph LA
e e
o [ Ay ey OF " * ! . 3 .43~ 3:
= RIS Lt N AL B AR AT T




4,

-7
—_— =0

-~ T
~Es
=1

-~
P 1t

—a—
I -~ -

IS
ek 17

e
’ e
:
.
:
:

XYY "
PAPENIG R N SEEY P PSR M

916 ' ARCHIVES OF PATHOLOGY

Cur second case confirms previous observations that the asbestosis
bodies have 2 tendency to disappear in a caseous arez. Ve have aiso
shown that in such an area following an acid-fast smin (25 per cemt
nitric acid) the bodies do not stain so well for iron and have 3 less

.definite morphology, but are stiil recognizable as such, so that if these

are present in the sputum in any case, they should be recognmized on a
routine smear even after it has been treated with acid.

The finding of tubercie bacilli in the sputum in the second case on
two different occasions, pius the gross and microscopic features charac-
teristic of tuberculosis, is sufficient to establish such 2 diagnosis. It is
significant, however, that many more specimens of sputums were exame
ined for acid-fast badlli in which none were found, and that 0o one
noted the asbestosis bodies in the sputum, aithough these were not being
looked for specifically. :

An important additiomal finding in ase 2 was that of asbestosis
bodies in the spiesn. Although we have diligently searched the literature,
mention of such a finding, to our knowledge, never previously bas been
aade, Whether these bodies get there by the blood stream as emboli
or whether they are carried there by phagocytic cells, we are not pre-
pared t0 sy and have no evidence on which to base 2 conciusion. The
facz that they are in that organ, irrespective of how tiiey got there, seems
to be significant. _ )

It is interesting that neither in case 1 nmor in case 2 (despite the
marked puimonary fibrosis and the thickening of the smaller puimonary
arteries) was there any dilatation or hypertrophy of the heart on either
side. : :

o .SUMALARY

Two ases of puimonary asbestosis are reported. In the first case,
the symptoms were refatively unimportant, In the second case, the dis-
ease was concomitant with tubercuiosis and, with it, was the cause of
death. The similarity between some of the features of tubercuiosis in
childhood and tuberculosis compiicated by asbestosis is suggested.

In asbestosis the lung is not the oniy organ invaded by asbestosis
bodies. As we have shown, the spieen and the lymph nodes may harbor
large asbestosis bodies.

From the histories there appears to be 3 further need for stody along
the fines of prevention of this disease.
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Ta

~curnas bodies” in the hmy now known as “asbestosis bodies,” i,
*deDmezid ¢ warked out the histoiaic features.  The lacter bedieved qyyg,
“ mles wese portions of asbestos in process of alteration and alwory.
aom Jy Tvdrolvsis, with the passing of silica into a colloidal state
aner 2 gel. Stewart and Stewsrt and Haddow * showed that thene
~odies could be found in the juices expressed irom affected lumex gy,
couil be found m the sputum by digesting it with equal quantitics ;
zunifresn. Lynch and Smith. working without knowledge at iy,

demmseated these bodies by digesting sputum with 10 per cent sodiy )
ydrxide. Gloyne * proved by means of dark-ground illumimation, thepr
whez the golden-yeilow asbestosis body was dissoived in comcentrqied |
salpmric acid. it had a central core consisting of 2 minute ashestos fiber *’
The mbestas fiber itseif under dark-ground dlumination has the appesr.7..
amee 3f 2 sharp piece of wire. Fibers measuring 200 mqg::gnm‘r :
the

Zne rrotecrive mechanism of the upper respiratory tract i
im. " & '. ...' .y_

ALPORT OF CASES S . B

Cax Z~f. Mo 3 white man, entered the Jefferson Medical College Hospital
=m Juwe 2, 1931, in the service of Dr. Sdward Kiopp. He complained of headacie, -
updamnai distention aod eructation of acid and g8 ' A disgnosis of chrogé”

Sholeystizis was made. A cholecysteciomy was periormoéd  Peritacinia deveioped, ¥ -

and we patient died. The hinwry disclosed cermin facts relative m asberweic.

The miem had worked a5 3 spioner in an asbestos mill for mine years. Althoogh
ine TmOSphEre was 0ot very dusty, he wore siiver dust protectors in his Soveril.
For fre rears foliowing such employtenr, he worked 13 2 lzborer: During the
sast Tre vears, he had morning cough with moderate expactorstion. There wa -
=0 hisory of hemopysis or pain in twe chest. He had some dyspoes and qrdise: - -

am empirysematous type of chest. The impormm rosstgen observations were -

siiighty mecreased peribrunchial markings tiroughouwt both imgs aod some aleise

<=posts 8 buth root areas. The cardiac shadow appeared to be .sormal The -

santE was not examined. . .“ . . :

Az the postmortern cxamination. :he hexrt ippeared normal. The left lug
weigmi 70 Gou 2ad the right 120 Gm. They were bluish gray, practically iree
f=om adbaions and crevitant throughout Qn secticn. na gross pathologic leion
mas gzmeomstrable  Microscupieaily, tfere was 3 moderate grade of emphysenm.

4. MsDonald, 3.: Brie M. ], 2::028, 1922,

LSmware, M. L: Brit M. J. 2:309. 1923; 2:381, 1929. Stewart, M. J. -

uud Sadceow, A, O ] Paut, & Bace. 331:172, 1929,
6. Lomeht. K. Mo and Smith. W, A0 [, A M. A, $8:635, 1930,
7. (royne. 8. R: Tubercie 310:404, 1929,

£ Word W, B, and Ginvne, 5. R.: Lancet 1:44S, 1930,
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Seme of the aiveolar walls were slightly thickened. A few typical ashestosis bodies - .'.‘E,"'.‘?".d > 'g;}ﬁ" -4 -
. gere wen in the alvevlar wails. There were scamered smail coilections oi brown ; "4"..:?:‘-_‘ . Kt .3,1. b
"3 blackish dust, free and within phagucytic ceils. in fibrosed areas. Much of }.‘,?,_3‘) SEE A
thes dust and ail of the ashestosis hodies stained positively for iron.. The liver aod _ ': - F i's'-?@!& :
e spleen were ot pigmented. L ' f" '3.:}; .
Tl question of the relatien of puimonary asbestosis to tuberculosis ' A
is an interesting one. The fact that they are frequendy associated is T 'S"
settled.  \Whether tuberculosis becomes implanted on puimonary asbes- AR ’3_ ,
tosis or whether the occupational disease lights up a quiescent lesion is o 5’“»“;‘ a,_oi, ;
a2 mwoted yuestion.' It is true that when tuberculosis occurs, it is liable N ,:'f:,&.f-","{
to be of an anomalous type. Gardner and Cummings ® exposed series e ?‘.‘.é_..g_;%
of Juimen-pigs to attenuated tubercie bacilli and to an atmosphere laden S 34,'?.53 T
with asbestos dust and attenuated tubercie bacilli. They found, inthe first R Y 3 LS
ipstance, that normal guinea-pigs receiving the strain of atteguated Lo %Z‘::-,-.-;,.‘_ga; ;
tabercle bacilli showed tubercies in the lung and in the tracheobronchial s ::.'P* » ""'"« . =
hpit nodes commparable to the primary complex in man. The lesions e 3. T
aseated and healed by resolution. Spread of the infection with macro- e e 3l B
- wopic disease in other viscera was rare. On exposing guinea-pigs to (e
attenuated tubercle Lacilli and to asbestos dust, 322 per cent of one . &G
group of animais showed some evidence of spreading tuberculosis. New ;- o
disease began as a local extension from primary tubercles and metas- . Kot {8 ,;fr;
wsized to areas where dust reaction had occurred. The tendency to IS ! ot
hesling by Gbrosis was marked. Macroscopic disease in the spicen was ) S <
common and occurred occasionally in the liver. In another group receiv- e o r s N'\ ‘. :
ing ashextos and attenuated tubercle bacilli, the localization of tubercies ZLnECT R AT Al
was atypical. Many badilli were seen trapped in foci of dust reaction. RS A ] B - e
Some produced local tubercies ; others immediately entered dilated iymph Lo e |l SR
vessels and were carried to the tracheobroncival lymph nodes. Tuber- N T fr o %}':372;" : "‘.‘f:gg
culosis of these nocdes sometimes occurred without involvement of the | P i el DI

hmg. Early disease of the spleen and of hepatic lymph nodes occurred

% in the majority of casex. The combined action of tubercle bacilli and
Simg  sbestosis in the imyg produced more fibrosis than did either agent acting
o4  independentiy.
BUPR. - Cast 2], J. aged 52 emered 3 hospial in December. 1928. In 1921 he
i -f vorkerd in an asbests factory for 2 period of abowt nine momhs. I this factory,
P T8 00 precautions were raken against inhalation of ashestos dust. Exactly what his
Savy  dties were was impsible o determine.  On 3dmission. he complained of fatigue,

:,"? .<

g c‘:

loss of weight and 3 slightiy productive cought. Tubercle bacilli were demoastrable
i ks sputum at that time. On roentgen examination, a cavity in the right upper
pomtii of the chest aind 3 Sae <tippling in the lower portions of the lower lung
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o N ARCHIVES OF PATHOLOGY . “.7% -3 Wi p® 3
? .L -~ . .- . ) Ty . - ‘,2-’ ;,.
873 fields suggesting preumokomiosis were found.  There was improvement; the "'. )
Rati mwmwmm.ummm‘hgg
128 September, 1930, he was sdmitted o the Jefferson Hospiml for Disesses’ i the =~
%. Chest, in the service of Dr. B. Gordon. He comopiained of the same symptoms ag ';,.1-
-$3 hefore. Physicai examinations revaied the following saliest facts: He was mark. # -

’ ;'3'.;}‘ edly emaciated. The chewm was emphysematoos in type Expansion was mueh = -
A limited. particuiarly in the right upper portion. where there was lagging. Cver
‘,\. the 3pex of the right limg, physical signs indicatre of 2 cavity were present. Qver

B the remamder of buth lungs, expansion was limited ; tactile fremitus was idcreased; - A

& 1% breath sounds were roughened and somewhat exaggerated, and there were numerous |
f;.uj scattered riles. The area of cardizc duiness was within gormai limits; the heare ' -
sounds were distant; there was 3 mitral murmur at the ipex. The bdomen .
Rl ippeared to be normal. There were ciubbiog of the fingers and curving

“3EY of the mils: the skin was siightly cyanotic. The patient left the hospitai in

A March, 1931, squinst madical advice, somewhat improved, but he rettoned 2 montly

% v s - COGEIR WRS Progressively dowmward; bronchoponmponia developed, and be died, - .
B oo o April 2, 1931 At no time dzring kis sty in Jeferson Hospital were tbercle . -
ki bacilli found in his sputum. There were 2 moderate secondary apemia, ‘i siighe ~. -
Y 3 . clevation of nonproten nitrogen., and negative reuits from Kahn and Wassermang .
9 tests.  On roentgen examination, Sept. 20, 1931, there was muitipie smaill avitation ™
P | in the right upper lobe, ind the intericbar plewa beiow it was much thickened, .

.nmmmumwmeammn "i.
by 8 by 6 cm. The myocardium was mortied red and yeiléw, and appeared soit .~ 4
and duil. Thers were many firm, gray, transincent noduies on the free margine L

;
|
i
]
¥
§.
]
§
i
|
i
V

comverted into a thick, tough. yeilow, homogeseous substance having the ppemr~ - .

ance of hyaline cartilage. Toe right lung weighed 960 Gm. and the !eft 330 Gm.

The comsistency of both lungs was much incCeased over the normal, The bases . by . Tle .-

were particulariy Airm and tough. and daric brown.  The upper haif of the righe CRL P
upper lobe was excavated by 3 large muitilocuiar cavity. The wall of this did oot - ?I""'.(“"l I.z’;";hmib‘

diffes in density from that of the adiscent lung tissue, giving the impression thse - r P
tire cavity had formed so rapidly that a limiting fibrous wail was not thrown ocut. - o :
The cavity measured 6 ¢ agTUss, and through it coursed many thrombosed biood " -
vesseis. It had a fual, fetid odor as of gangrene. Throughout the remmainder of
this lung there were patchy areas elevated sligiely above the cot surface, gray aod
red. moist, and measuring about 1 cm. in dizmerer. In the left lung, in idditom
to what has alresdy been descrived fur it were two round nodules, similar m
appearance. rme in the upper swrtion of the lower lfobe and one in the lower portom
of the unper lobe nn the suter ‘sspect near the picurz. The one in the lower lobe
was sligntly larecr, measyrins 4 cm. in dameter. [t an with increased resisznce
and on section wis composed of thick, dense ssrands of fibrous tissus, interminghed
with gray, cheoy mateeial. The regional irmph node draining this rex was
similar to this nrdjule. Thers were no cavitier in this kmg. 1o many {resh smests

’m;xm.- .

. > tage r . .
examined from these casenus arexs, no tubercie baciili were found. . A . -
- . . =, . R ;
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&° PATHOLOGY '*. 3~
» . ": ".‘::_’g;: v PP . ’
inrpeovement ' - Microscopically, the parietal pieura was stodded with tubercles. Thex were
2 joa * tory  patient, - % compoted of epithelioid ceils, 2 few lymphocyues, giant cells and fibrous tssuc in
Jederson Hospizal fg.pm-ef.\\h oasiderable 2mounts. Many were hyalinized 0 3 considerable extent, Caisextin
 He complained of the same sympeoms 1. §§  oecrosis was practically absent.  They were of the prodmtive type, with 3 few
i'iclwacsalianfus‘.\;&oﬁsm: ¥ - - well formed tubercies.

in type. Expansion was. mtch ‘.. The nodujes in the left lung were large, caseous areas, divided up into lobuies
where there was lagging,., Over by strands of fibrous tissue. Sections from them and from the tubercles in the
ive of 2 Givity were present.. Over 7 pleara were examined for mubercic bacilli, but none were iound. [a sections aken
‘&pmwmthMQ{mmkmMmeMﬁqw

-

"\ Fig. 1 (case 2).—A small bronehicle compieels flled with cellidar exadate and
. . ubumeis bodies” The fine segmentation and the ciubbed end in some G be
i . dstinetly seen; X 400.

M i & T e

-t istion pecrosis, very littie polymurphonuciear and ivemphocytic cell indltraton
| Nintle hyperemnia and 2 thin, newly iormed layer compueed chiedy of voung fibro-
. ‘The principal lesion of the lungs was 2 diffuse fibrosis, parvicularly macked in
v [Gwer jobes. In many places. the lveoiar walls were markedly thickened: in
Others, the aiveoli had bdeen compierely replaced by fibrows tissue. Many bronchi
inflamed, and there were many areas of pneumomia present. A high per.
. Gntage of the grteries were the seat of aa obliterative endarteritis. The most
'?mfmhmtwmszhe“mism* Ther were presemt in
Erext oumbers in the fibrosed areas. in sume alveviar walls 3 spares and in the
| P .
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e N " umaller hronchisl branches. Particies of them were fragmented and wede feck ,ﬁ~5f'2,. s Jefe UK. ot
7SR . Pimocytic cells.  Maindy, ihey lay luose in smail clusters with collecztions of pay.:‘;;‘. . e o, 106 Ty, ek I 3
B it | menrplemclear lonkucytes and priyblasts about them. often compleneiy occluding 3’ - 1 i = -, "deisly, yhgmened
i "'lf.. smail beoachivie ve an siveniar duct They mesured roughly from 10 tg 2007 2 ; Black grommline: o=
ﬁ-’»? “ - microns and were guiden wown, They had 3 variety of appescances, but a chys. S
1'1_ acteristic moriniogy. ﬂwmmoﬁuaamdm&r@hm
.m:“_‘,.p much as are red hlood culls in roviezux furmation. Fmﬁyamcidiah
Lo ended in 3 club form on ane or on ixth ends. Somenmtbcymmalm'
nf 41 delicate flaments endmy in clubbed onds ; wwadnndubbedmm“-
i donrble, cugmesting 2 dombbeil,  Octasiumally, singie, paired or coceal forms ig @ ;-
Ay L chaius were foumd, 0 cven spureiike sggregations. They were presest in the juice’. *»
*jgj’ wqoeezed {rum the luns, Mdﬂ:msmmmhn-mmor%s.ft
{; spin. They did. muwever, give the jrmsian blue reactions.for irom 'in varyiog . ;e
38 degrees of intensity, in the main rather pronouncad.« In the cseous . .
areas in the leit lun, these asbestosis bodies were fewer in sumber than'in the *
adiumlmﬁm.&(nmmbmmmahv@w i
: - F T s _— “.“";':-.’!;"‘ wy o=
: - - iy NS
"' . . . !‘v o‘:- ..y'.

.1.._"

Fig. 2 (case 2).~Spiean. Aaubmmubodyulmm&cmddnﬁdd.
Cne end is ciubbed ; the other poimted; X 400. - . :

.

3 :oimmmm&mfwmmm(wmmuu- . ”,5.* *m‘ﬂ‘em
221 tion 95 per cem alcohol, decolorization with 25 per cemt titric acid, Loefler's . - ._'-3.: fincing.of mapidh
L methyiene blue), the ashestosis bodies stained 3 pale green ‘instead of 3 distiney s ',N_mpmcfs&
LA P .+ blue, and their morphalogy was less reguisr, but they could still be recogmized. | g-,-¢ ren We bave bee

In addition to the asbestosis bodies there was considerable golden-brown-zad black! . ™ ‘(;.w.hm ot
gramular pigment present in phagocytic cells. Much of this gave the iron reaction, X 3

: In the spieen, the revicuio-endothelial ceils were loaded with 2 fioe, amarphous ?"'&\-,mmm
griden-hrown and sometimes blackish dust. Some of this dust was extraceilular. . ‘_;M;&Bfomoﬂ&
A few large, typical asbestosis bodies were found Practiclly every bepatic ceil | . the least striking
contained 2 few gramies of 3 golden-veilow pigment. Many of the Kupder,ceils i "'M iotalna
contained considerable quantities of light golden-yellow ind blaciish gramules of - §.a ,4° umzm‘“
¢ - pigment, Abnat the nportal.radicies it was cowmmon (0 see-z few cells jonded with AP U

4 pigment. [n the mucosa of the stomich there were many' phagocytic ceils filled .,-v"' don a8 to

. with fine, golden-brewm pigment gramules. In the kidney, many. cells were seen . . “"’““&'m
b in the capillaries of the giomernii which were flled with coarse gramuies of 2 ° 5, Weeems o as s v

2 gukitm-hrown and hiackish pigment, The lymph node dnu:wt the casecus zre2 in ~
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Nné ' ARCHIVES OF PATHOLOGY

" Qur second case confirnms previous observations that the asbestosis
bodies have 2 tendency to disappear in 3 caseous arez. \Ve have 2iso
shown that in such an arex following an acid-fast stain (25 per cant
nitric acid) the bodies do not stain so well for iron and bhave a less
.dednite morphology; but are still recognizable as such, so that if these
are present in the sputum in any case, they shouid be recognized on a
routine smear even after it has been treated with acid.

The finding of tubercie baclli in the sputum in the second case on
two different occasions, pius the gross and microscopic features charac-
tevistic of tuberculosis, is sufficient to establish such 2 diagmosis. It is
significant, however, that many more specimens of sputums tvere exame-
ined for add-fast badlli in which none were found, and that no ome
noted the asbestosis bodies in the sputum, although these were not being
looked for specifically. '

An important additional finding in case 2 was that of asbesosis
hodies in the spieen. Although we have diligently searched the lirerature,
mention of such a finding, to our knowledge, never previousiy has been
ode. Whether these bodies get there by the blood stream as embeoli
or whether they are arried there by phagocytic cells, we are not pre-
pared to say and have no evidence on which to base a conciusion. The
fact that they are in that organ, irrespective of how they got there, seems
to be significant, . '

It is interesting that neither in case 1 nor in case 2 (despite the
marked puimonary fibrosis and the thickening of the smaller puimomary
arteries) was there any dilatation or hypertrophy of the heart om either

o SUMMARY

Two ases of puimonary isbestosis are reported. In the first case,
the symptoms were relatively unimportant, In the second case, the dis-
case was concomitant with tubercuiosis and, with it, was the cuse of
death, The similarity between some of the features of tuberculosis in
childhood and tubermulosis complicated by asbestosis is suggested.

In asbestosis the lung is not the only organ invaded by asbestosis
bodies. As we have shown, the spleen 2nd the iymph sodes may harbor
large asbestosis bodies.

From the histories there appears to be 2 further need for study along
the fines of prevention of this disease.
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