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Pulmonary a hestosis, regarded as a “inc) rn diseuse” ﬁy Gloyne
and Meresw:thor,' was fiest described by Murray ? in 19oo. Although
Falir * described a case in 1914, interest in this discase was not re-
awakened until the case of Cooks and McDonald was desccibed in
1927.' Since that time, there have appeared in the avai!able'iimtaw:e
reports upon approximately 150 necropsies on cases of pulmovacy
asbestesis>?? The paucity of pruved gases, in comnparison”with those:
uf silicusis, is not due wholly (o failure to report such cases, for in . LA
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large necropsy series acbestosis is apparentiy of infroquent occur- R
rence.*'? Further, despite the widespread tiage of asbestas prud- 3

ucts, there are comparatively few people cngaged in the ashestos
industry. As of O - l.er, 1944, only 19,700 people were employed in
this industry in thv /nited States.'*

Much has been written ahuut the clinical, roentgenologic, und
binpsic aspects of sarcoicnsis, However, becauze of the infrequency
and relatively Lenign chiaracter of this dicease there are only isolated
detailed necropsy reports. Froma the available literature there have
been found only §3 reports of necropsies on cases of sarceidosis.!®
Most of these were summarized by Uinoer.'*

These two diseases present many olinical and roentgrnographic
similaritics, and, also, their more frequent fatal complicitions aie
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alike: pulmonary tuberculosis and cardiopulmonary insufiiciency. i
Bronchogenic carcinoma, a frequent complication of pulmoumy KR
asbestosis, has not, however, been doscribed as associated with sar- Vi
coidosis. Likewise, there has not been a previous description of . i
asbestosis with coexistent sarcoidosis. Tt is the purpose of this report ; ¥
to present the findings in such.a wnique case, the only example of .

either pulmonary asbestosis or sarcoidosls in a series of 1872 necrop-
sies done at this hospital.
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REerarr orF Case
The patient was & white male, 42 yvrars of age. Suusci,uent to hemorrhoidectomy

in December, 1043, he had noticed that zlight activity produced shortness of
breath. He did not experience necturnal dys;.aea and he wvas able to lie fiet in bed
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withaut reepiratory dithiculty. Thers was e history of coigh, hemoptysis, or ‘ ‘;t’
cacdiac rmbarrassment. Nutwithist wding a go-«l appetiie and the abeence of grstric AR
" l’. '

* Received for publeation, Mey 6. 13,5 4
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symptoms, there was a weight logs ol’ FY) pounds ll,cccmber, 1943, t  tarch,
19¢1. At which time he prcacnlei himself for medic e

The patient had worked in an ashestos plant for 2g years, the last iu years
having been in a supervisory position. During this entire time he had worked in
onc department in which ashestor. plpe was made, There was a slight but appreciable
dust hazard associated with the sawing and splitting of the dried asbestos pipe,
despite precautionary exhaust v .ntilation, The total time the pati-ut .l spent
upon this final Opcratton of saw ng was unknown; nor was it learncd wheiher he
had been negligent in using the ; rovided respirators. To the company’s knowledge,
this was their first case of asbcsl it

I'hy<ical ezamination reveale the following findings: Temperature, 37* C.;

respiration, 2: per minute; a1 erisl blood pressure, 108/70 mm. Hg; height, -

170 «mn.; weight, 67 kg. The hest was of increased anteroposterior diameter,
Respir tary excursions were eque. buk decreased. The percussion note was resonant
and svecultation revealed fine 17 es over the bases of the lungs, posteriorly. There
Wete
md vt ling of the fingers were ibsent. The liver was barely palpable.

‘¢ on the toentgenogram of the chest (Fig. 1) was as follows: "The bony
‘l'l ~tk is normal. The t#& 7ea is'in ‘the midline. The hilum shadows are
m.-.!.-. tely enlarged, bilaterally. One small calcified area is prusent in cach hilum.,
There are numerous small noduvisr densities scattered throughout both lung fields,
cipecly throughout the lower obes, There is some confluence of these dcnsmes
in the et tower lobe. Emphysena is present.”

! nvnin\lir\n of the blood <Lowed erythrocytes, 5.¢ million: leukocytes, 6.6
tho ad; 73 per cent neutrocyt o ; 21 per cent lympbocytes; § per cent munocytes;
1 [or wnt cosinophils; sedime 1nation rate, 26 mm. No abnormality was found
in ! oriee. The vital capaT®, 2200 ¢c., was §1 per cent of normal. Tuberculin
tects were not done.

[+ ratt-nt was scen at reguliar intervals and his only complaint was increasingly
cever~ exertional dysonea. A roritgenogram of the chest 4 months atter the initial
cheer Blm revealed no new findings. Although the patient greatly limited bis
activities, dyspnea became progr:ssively more severe so that eventually, even at
bed rest, there was extreme air h: nger. At no time were there evidences of cardiac

failme. He died approximately 1 months after the onset of symptoms, apparently -

from respitatory failure,
Aitopsy Findings

The necropsy was performed 5 hours after death. Superficially,
there was considerable decrease in the subcutancous tissues and the
he ! snusenlature. There was no clubbing of the nailbeds or dependent
cedenea, The mediastinum was in the midline. Each lung completely
fillel its hemithorax and extended far into the anterior mediastinal
space. The dnmes of the diiphragm, anteriorly, were at the level of
the fonrth interspace and fif h rib, right and left respectively.

The lungs were encased n markedly thickened, tough, yellowish
white, generally fused pleura . The interlobar fissures were obliterated

by eauily broken adhesions, Lobation was normal, Hemorrhagic fi-

brinous material, present o' er the posterolateral aspect of the left

lower labe, looscly bound the thickened parietal pleura to the lung in
thi e,

. tannish brown, |

v evidences of cardiac enl: gement, irregularity, ot Jdecompensation, Cyanosis -

a0

The frontal sed 1. the left lung (Fig. 3) revealed coarse, lacy,
:pitant tissue throughout both lobes. Innu-
merable slight!: 1 1, grayish green, irregular, firm nodules, 1 to 2
mm. in diameter, were present throughout the lung. Thin, radiating,
fibrous bands surrounded and connected these nodules, Also, slightly
thickened pletral septa extended into the lung substance for variable

depths. In the lung tissue about the bronchi of the second and third

interspaces these nodules were somewhat confluent and a similar
change was noted in the subpleural tissues for a depth of 3 to § mm.

'Generally, these nodules, present in moderate numbers, were sepa-
* 'rated by wide'zones of dry emphysematous lung tissue studded: by

ndmerous minute, gmyiah tubercles.' Dissection of the bronchi of the

+* lower lobe disclosed thit they were moderately dllated, cylindrically
" and suwﬂar!y, and lined by glistening hite mucosa.

In th? right lung the same changes were observed as were present
throughout the left. However, the grayish green, irregular nodules
tended to be more numerous, larger, and more confluent. This was
particularly true of the anterior portions of the lower and middle
lobes. Also, the nodules were connected by thicker grayish black aad
grayish white interlacing bands of fibrous tissue. Extending deeply
into the lung substance, thickened pleural septa communicated with
the fibrous tissue in and about the clusters of tubercles. Except for
more pronounced dilatation and thinning of the mucosa, the bronchi
of the right lung were similar to those of ‘the left.

The tracheobronchial lymph nodes were moderately enlarged and
on section consisted of dense, rubbery, anthracotic centers and thin

rims of yellowish white tissue, Calcification was not grossly de-
monstrable,

The embalmed heart weighed 280 gm. and had the following

measurements: tricuspid valve, 120 mm.; pulmonary valve, 80 mm.;
mitral valve, 85 mm.; aortic valve,.65 mm.; right ventricle wall, 3 to
8 mm.; left ventricle wall, 15 mm. The greatest transverse cardiac
diameter was 13.5 cm. (The estimated normal heart weight on the
basis of body length is 3t7 gm., plus or minus 40%**) The tricus-
pid/aortic valve and pulmenic/aortic valve ratios were 1.84 and r1.23,
respectively. (These normally should be 1.68 and 1.05, respectively.®®)
The right ventricle was dilated and its columnae carneae and papillary
muscles were more prominent than usual. No mural thrombi were
demonstrable and the valvular endocardium was normal.

The enlarged spleen was of normal configuration and measured
13 by g by 6 cm, [0 wes covered by nosmoath capanle and the splenic
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" . substance was firm and pv ’DhShred with mal markings. No

tubercles were scen. The lie fv'measured 22 16 by-10 cm. The
remaining organs showed pas ive hyperemia and moderate generalized
arterinsclerosis. .

Micy rscopic Findings

Throughout the lune the: : was a conspicuous linear, i-tettacing,
petibionchial and sep? pil aonaty fibrosis (Fig. 2). This w.. par-
ticularly profminent in the ¢ ibpleural tissues. The intervening lung
tiscue was moderately empl ysematous. Innumerable tubercles were
present in the linear and per bronchial fibrotic areas and were present
to o l-wser extent in the wa'ls of the respiratory bronchioles and the
adjacent alveolar walls. Ger erally, these tubercles were of two typed:
sarcoidal and foreign body ranulomas. The former predominuted by
approximately ten to one. T ibercles of these types were intimately as-
sociated and, in addition, s.ny intermediate types werc presented.

The sarcoidal (ubercles (Fig. 4) were free of caseation, contained
no demonstrable organisms and were, for the most part, in the same
stage of development; however, a minimal number presented some
peripheral fibrosis and the e was an occasional, coarse, collagenous
ball. Generally, the tubercles were sharply demarcated, surrounded
by dclicate reticulum, and did not present peripheral rims of lympho-
cytes. They consiste®”of peripherally arranged epithelioid cells sur-
rounding central, loosely arranged epithelioid and monocytic cells.
Giant cells were, for the most part, centrally located and often com-
prised over half of the bulc of the nodule. The giant cells appeared
to be of two types: Langhans’ cells and foreign body giant cells, with
the former predominating. In many of the Langhans’ cells there were
numnerous small vacuoles, cach containing a pink, round body. Other
Lanvhans’ cells contained arge, clear vacuoles; and, rarely, in those
i containing one large vacuole there was present an ‘“‘asteroid”
body, an intensely eosinog ailic stellate mass, 15 to 20 p in diameter
(Vig. 5). o .

More frequently, the !anghans' cells contained round, oval, or
supcestively budding, intr cytoplasmic Bodies of Schaumann,® z5 to
so « in diameter. Rarely, hese bodies appeared to lie outside of giant
cell<, and some enclosed 1 -egular yellowish material (Figs. 6 and 7).
These bodies stained bltz with hematoxylin and in ferrocy'mide
preparations were strong’y positive for iron. Dr. L eroy U, Gardner,**
who alco studied this case, stated that these bodies stained “red with
acud fuchsin of van Gieson-Weigert instead of black like elastic tissue”

* Schaurmann, J. Qo the nature of certuln peenliar corpuscles present in tissue of
by wg g analomatodds Lenigna, Jcta med, Scandinav,, 1041, 106, 239-1€9,

and that “vongiesa’s calcium stain is negative.” Reistudy of ap-
propriately stal®q sections revealed, as pointed out by Gardner, that
the Schaumann bodies did stain red; however, a modetate number also
contained calcium in variable degrees, as demonstrated b) von Kossa’s

stain. \n occasional giant cell contained one or more clefts suggestive

of cholesterol crystals. More frequently, however, doubly refractile,
irregular spicules, plaques, and conchoi-lal masses were observed in

giant cells. These doubly refractile masses were often.about, or In,

the Schaumann bodies, particularly the smaller and pamally calcificd
forms. ‘

The foreign body tubcrcles were indefinitely demarcated and con-
sisted of rather closely packed, indefinitely arranged, large monocytes,
and one or more foreign body giant cells.” These tubercles, for the
most part, were within the dense zones of fibrosis. Some, however,
were present in alveoll and respiratory broochioles. Golden yellow
discoid, verruciform, and incompletely segmented asbestns bhadies,
many of which were in giant cells, were observed in and about the
nodules (Fig. 8). Asbestos bodies, singly or in clusters and in mod-
erate numbers, were prescnt ulso in the dense fibrotic areas (Fig. 9)
and occasionally within alveoli (Fig. 10). Rare, laminated, calcified
masses, enclosing apparent asbestos bodies (Fig. 11) and other bodies
which appeared to be of the Schaumann variety, were present in the
linear fibrotic bands. Asbestos bodies were also encountere:} in
about the sarcoidal tubercles and in the associated sarcoidal ;aut «¢
of both varieties, but more frequently in those of foreign Lody type.
Tron preparations clearly demonstrated the bizarre forms of the as-
bestos bodies.

In many areas it was difficult to distinguish between the two types
of lesions. This was particularly true throughout the subpleural re-
gion where both the lesions and asbestos bodies were more numerous,
clustered, and embedded in a den:e matrix of collagen, masses of
coarse elastic fibers, and fine reticulum.

The larger bronchi were remarkable only for slight chronic intlam-
mation. The bronchioles and respiratory bronchioles, embedded in
dense collagen and surrounded by tubercles, were moderately dilated
and presented conspicuous focal squamous mec*.iplasia and mod. rate’
chronic submucuzal inflammation. In the subpleural regions where
the asbestotic fibrosis and the granulomatnus rea~tion ‘vere most in-
tense, the bronchioles were irregularly dilated and lined by alternting
strips of tall columnar and squamous epithelium, Only a few bron-
chioles contuined neutrocytic cxudate.  he respir: m)r\ bronchioles
were cenertle conetpicne b e b b oo 0 0 g
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any contamed asbestc v bodics ‘and; the’ associated granulomatoys - .
. reaction. Within the per bronchial fibrou

sue there was a moderate
amnunt of hemosidezin 3 lin~ariy dispos granules, and fine lipoid
droplets. The sma" tn's onary arteries and arterioles presented slight
intimal thickening, and 1165¢ in the subpleural zone “vere surrounded
I»w thick collars of elastic fibers. '

‘The intervening alvcol were muderately dilated, the « 4 $laries were
concested, and there wa: a slight increase in collagen in the alveolar
wa'ls bordering the fibre 1s masses, Focally, clusters of alveoli con-
tained lipoid-laden macrosbages. “Heart lesion cefls” were infrequent.

Sections of the pleura revealed dense, laminated, and oval ferestrated
bundles of collagen. Fnocally, there were Indefinitely demarcated
noduiles which consisted of circularly disposed lamellae of collagen.
Superficially, the pleura presented slight fibroblastic activity and an
o« casional perivascular ascumulation of lymphocytes and monocytes,
some of the latcr occasiinally containing hemosiderin. No ashestos
bodies were observed. Tt e pleura over the left lower lobe, in addition,
bare organizing fibrinous exudate on jts visceral aspect.

Sections of the tracheol ronchial lymph nodes presented a repetitious
pattern of sarcoidal tuberdes with almost complete replacement of the
lymphoid tissue. Thrgughout the nodes there were minimal diffuse
fibrosis and several nodular masses of coarse collagen. The tubercles,

were similar to those in the lung as to structure and stage of develop-

ment. Inclusions of Schaumann were not observed and only a rare
“asteroid” was present. fsbestos bodies were not identified. A mod-
crate number of hemosiderin-containing macrophages were present in
the remaining lymphoid tissue,

Similar sarcoidal tubercles were present to a slight degree in the
epleen and liver, and to a lesser cxtent in the kidneys, diaphragmatic
muscle, and the right and 12/t ventricular myocardium. These sarcoidal
tubercles, however, were ot as compactly arranged as those in the
lung and tracheobronchial lymph nodes, and were surrounded by and
permeated by lymphocyte:  ““Asteroid bodies” and Schaumanan bodics
were not present in the ¢.ant cells of these tubercles. No asbestos
henlies were found. Those in the right ventricular myocardium were
av-oiated &ith consideralie fibrosis.

‘I'ya results of chemical and spectrographic analysis of lung tissue,
performed under the direction of Dr. Leroy U. Gardner,* are pre-
sented in Table 1. .

‘The final diagnoses were: Moderute pulmonary asbestosis; exten-
sive zurcoidosis of pulmonary and tracheobranchial lymph nodes;
marked chronic pulmonary emphysema; slight selerosis oi the =il

A
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a;tenes .arteriolm in the lungs; marked nodular obliterative
pleural 13; focal organizing fibrinous pleuritis; minimal sar-

coidosis of the heart, liver, spleen, and kidneys;. .right ventricular - - - -

~cardiac dilatation and rclative right ventricular hypertropby; acute
pas'glve.hyperemia of the viscera; slight cirrhosis of the liver; ‘slight
generalized arteriosclerosis; minimal focal chronic adrenaiiiis and

nephritis; chronic posterior urethritls aud interstitial prostatitis.

Tamz I

. Chemical and Spectrographic Analysis of Ash
(Dry Tm!u. Approsimately rga% of MMoist Tiusus, Ash, d70% of Dry Tirrue)

As oaides {ezcept CD Az clements =
: Chatucal anslysis Chemical luly;h Spectrogranhic:
Iualyny
‘l.v
Cu. Ax, ﬂ,z Por cont Por cond -.IJ.';'!-'.‘:.‘:::'
f(b' Bi, C <Lo.1§ Na Iy 73
Si(‘; K 36.7 100
! (') .56 Sr None found s
Me.o. . 8.0y Ra None found [1
10y 0.17 Csa 2t 8o
gco None {ound Al 0.2 50
B;0 0.39. Mg 0.7 73
5 tg) 0.03 P 8o 6o
l.:: *3.92 Si 1.3 o0
1£{0] £.18 Fe 5.6 15
BaO None found * Mn 0.02 3
ScO Noge found T - Noae found Yy
TiO, None found Cu . 25 -
10 None found Ag : '
Cn0, 0.07 Sa
N|06Coo <ov.08 Cr o.08 ';
5 ot b '
44.40 e N
Eioc 1440 N one found ::
¢o 4.61 Za 0.3 5
] Present nt 10
Pt 3
Total 88.81 a +6 °
Discussion

Clinically, in view of the significant history of exposure to asbestos,

the possibility of sarcoidosis was never entertained. In retrospect
the rapidly progressive, disabling dyspnea, unaccompanied by m;i-:
dences of énlargement of the right heart or card: i failure should h:‘r.'e
aroused suspicion that there was a concomitant pulmr’mnry lesion
Asbestosis alone is not usually accompanied Ly such profound rapidl);
developing, respiratory embarrassment. In this case, howev::r there
were no collateral clinical evidences of sarcoidosis. It would scc'm that
A clinical diagnosis of coexistent asbestosis and sarcoidnsis vould ~l‘;.-
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strate sarcoid lesi ns and tbe dl‘ry of asbestos fibers in the
sputum, with a hi tory of adequate exposure to asbestos fibers and
rocntgenographic « idences of diffuse pulmonary, fibrosis. Asbestosis
of the degree obs rved, alone should not have caused -death, and
sarcoidosis has gen rally been regarded as a benign process.- Reisner,'®
however, on the b: sis of his observations on case: ui pulmonary sar-
coidosis, stated “t! 1t ¢ne is pot justified in assuming too confident an
attitude regarding the ultimate outcome.” This statement is particu-

larly true when, .3 in this case, smrcmdosxs complicates pre-existing

pulmonary diseas:.

Pathologically, there were evidences of right heart strain in that
there was markea lilatation of the right heart, evidenced by increased
tricuspid and pulronic/aortic valve ratios and slight passive hyperemia
of the viscera. Tte total heart weight, however, on the basis of body
length,** was nornal, As determined by the ratio of the left and right
ventricular weight;, it has been shown that there may be considerable
relative right ventricular hypertrophy without an increase in the total
heart weight. Tlovever, relative right ventricular cardiac hypertrophy
in Higgins’ series -* was not usually accompanicd by evidences of right
ventricular failure. In view of the significant dilatation of the right
side of the h#art and the slight sclerosis of the pulmonary arterioles,
there was, in all probability, some degree of pulmonary hypertension
in this case. However, in the absence of an increase in total heart
weight and in the absence 'of evidences of chronic passive hyperemia
of the viscera the-e was probably no, or insignificant, exaggeratlon of
air hunger due tc heart failure.

It has been sur zested that dyspnea in the pneumoconioses is due to
capillary and arterial blockage by the fibrotic process. This, in all
probability, is tr: e to a variable degree in those persons with severe
fibrosis of the cinglomerate type with attendant extreme chronic
emphysema. Th'; hypothesis, however, does not explain the severe
dyspnea that is s en in occasional cases of diffuse miliary studding of
the framework . [ the lung by silicotic, tuberculous, sarcoidal, or
nebplastic tuberc es. It may be that the mechanism of dyspnea in
such instances is due to irritation of the vagus nerve endings wuh
reflex stimulation of the respiratory center (Hering-Breuer reflex). 1
view of the equivocal evidences of hypertrophy of the right heart in
this case, mechanical obstruction to’ the blood flow would not appear
to be the responsible factor but, more likely, because of the diffuse
active inlammatory process throughout the lungs, the Hering-Breuer
reflex was ewweperated,  Presumably, there was either a severe re-

spir:. alkalosis or acidosis. Tissue changes suggestive of ‘alkalosi.‘;

such as calcification of the renal tubules, were not found.
Microscopically, there was, .some_ difficulty in diifercntiating the two
types of tubercles since there were many sarcoidal tubercles which
contained asbestos fibers, and tubercles of indeterminate type, not
containing fibers or inclusion bodles were sometimes seen. It was
difficult to determine how much «f the fibrosis was due to asbestosis.
Morphologically, since the majority, by far, of the sarcoidal tubercles

" were without evidences of fibrosis and apparently of the same age, it

is suggested that this process was engrafted upog. an established as-
bestosis. Further, on the basis of Gardner and Cumming' ** experi-
mental studies on asbestosis; the marked peribronchiolar fibrosis with
sequestrated asbestos bodies, the marked pleural fbrosis and pleural
septal fibrosis, and the metaplasia of the bronchiolar eplthelmm In-
dicate that the asbestosis was well established and over 700 to 800
days old. Dr. Leroy U. Gardner, who kindly examined the material,
stated: ‘“‘In comparison with our other material the pigmented foci
in your case seem to show more fibrosis and less localized emphysema.
Histologically, this can probably be explained by the presence of
sarcoid nedules within the asbestotic zones of reaction. I would infer
that in your case the two conditions developed more or less simul-
taneously, but that probably the asbestosis was present to some degren
before the sarcoid appeared. This opinion is bas up - ‘o
rence of asbestos fibers and other iron-containing pait: ! ; 11 1he
interior of the .tubercle-like nodules and in some cases within the
giant cells themselves. The number of asbestos Ludics is smaller than
seen in many cases.”

Inclusions of the Schaumann variety, found only in the lung, oc-
curred in 4 per cent of the giant cells. Some of these enclosed golden-
yellow, irregular bodies suggesting asbestos bodies, but similar to or-
ganic material previously described within such bodies. Yet there
were definite asbestos bodies enclosed by similar dark blue material,
Schaumann inclusions have been described in only 4 per cent of the
reported necropsies on sarcoidosis as summarized by Rubin and Pin-
ner,'” who did not regard these inclusions as specific for sarcoidosis.
Rich,* who was impressed by the frequency of Schaumann inclusions
in sarcoidal lesions and by their absence in unequivocal tuberculou;
lesions, noted that Metchnikoff reported the presence of calcified in-
clusions in the hyperplastic tuberculous lesions of experimentally in-
fected Algerian rats. Krius ® stated that the prescoce of calcifed
inclusions was a feature not found in any known granuleina except
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sarcoidosis. Gat lner b pomtcd ‘mt in his sarcoid material, these "’ t e
' bodies, regarded by m.'my 1o co ‘of calcium or «.cified relanants. . ...1* it 13 =
© of elastica, do 11, by the von Kossa method, contain calcium, but, ~ * '/t & 4 .o
by the ferrocyar de method, give a strong reaction for iron. Only a ‘_-'7:; & ‘..'i i .
moderate numbe: of the-Schaumann bodies ohserved in the present . s & gf-f'.,‘;';.,""ji'- .
case were cither wholly or partially calcified, y# nll gave a strong «» " 39804 g

" reaction for iron. Studies on sarcoid lesions of lymph nodes and spleen .- ,2%
from another cise revealed only a few iron-staining . noncalcified “ 7.~_:3’-’ ¥
Schaumann bodics. The presence of doubly refractile, nonlipoid sub- -
stance in giant cells and’ (uquently in close relation ta Schaumann | AEAS.
bodies has not bzen emphasized in the literature on sarcoidosis. It SR
has been noted, however, that colorless and yellowish tinged refracfile. 3
material is often enclosed by the.Schaumann body. The fact that 3 :J‘f
these masses are frequently doubly refractile has not been stressed.’ '. '
It has oe:n sugge: ted that these enclosed masses represent dlsmtegrat-
ing elastica; how wer, van Gieson-Weigert stains do not confirm this
suggestion. The crigin of this refractile and-doubly refractile material
is not known. Beig in and about many of the small, partially calcified :
bodies, this doubly refractile matecial appears to be associated with -~ 2 ., ‘ f.'
the development of the Schaumann body. The larger and more densely .-~ ~'¥‘»§~‘--

'.vr , .."'J ‘:
stained bodicaswere not as frequently associated with visible doubly - y*"l ; ’f" [i et
refractile substance, However, fractured and fragmented, apparently .. ‘¢4 ’/‘ 1B

old, Schaumann bedies; as seen in control sarcoid material from lymph . Z330EE
node and spleen, usually contained moderate amounts of doubly re- R
fractile substance, Apparently then, the Schaumann body, which stains ',
blue with hematox lin and red with acid fuchsin, is formed in response *,
to doubly refrac'ii2, nonlipoid substance and initially is 1mpregnated
by iron and later, in amounts demonstrable by von Kossa’s stain, by
calcium. : -
Wolbach,? in 1¢ tt, Jadassohn, in 1919,?® and Friedman,' in 1944,
have described a ; eculiar intracellular body in cases of sarcoidosis.
This body, stellate ia shape, varies in size up to 25 u, generally-lies PR .
in an intracytoply: mic giant cel{ vacuole, and stains intensely with . %5
“acidophilic stains e: cept the central area which is basophilic. Wolbach
described them as I ing free in tissue spaces, in endothelial leukocytes,
and'in giant cells, Friedman found such bodies in only 6 to 8 per
cent of the giant c-lls in bis case. Both investigators attempted to
dctermine the cheriical structure of this stellate body by specific
stains; however, they were unsuccessful. Both coosidered the pos-
<ibility of its being an extrancous organism, although questionable. 2
Wolbach regarded it as a nonspecific biochemical alteration of the -

cytaphasm. Fle was never able to demonstreate tellate Lesties in other

COEXISTENT Asnzsrosxs AND SARCOIDOSIS ~'"
m al and decided that they were not similar to mclusnons some-
times seen in cases of safccma. Friedman regarded thece bodies as
nonspecific but highly characteristic of sarcoid lesions. Friedman pro-
posed that these bodies be called “asteroids,” but perhaps it would be
better, eponymically, to call them YWolbach’s asteroids. They have
been described in 7 cases of surcoidosis, and never in association with
the Schaumann calcified inclusion body. In the present case asteroids

were present in approximately r per cent of the giant celis m thc

- lungs and tracheobronchial lymph nodes,. Definite transition stages of

asteroid formation were suggested by the presence of spicules on the

.pink, coccoid, intravacuolar, intracytoplasmic bodies, particularlyin

those giant cells in which the small vacuoles were clustered and dis-
integrating. In addition, an occasional Wolbach’s asteroid, instedd of
lying in a large, clear vacuole, was surrounded by agminated ruptured
vacuoles. In view of the presence of similar pink, coccoid, intra-
vacuolar bodies, similar asteroids, and the same suggestive stages of
asteroid formation in the giant cells of talcum powder granuloma, as
observed in one case in this laboratory, these giant cell cytoplasmic
changes must be regarded as Wolbach originally suggested, nonspecific
biochemical cytoplasmic alterations.: In addition, such an asteroid is
depicted in the giant cells of leprous lesions by Mallory ™
them “spiculated” bodies. No transition staged i.ctween b :ius
asteroids and Schaumann's inclusions were even remotely suggested.

The pathogenetic relationships of asbestosis and sarcoidosis are
dependent upon the chronologic development of the leslons and the-
hature of the causative agents. Historically and histologically, in this
case, it is most likely that asbestosis preceded the development of sar-
coidosis. The predominant localization of the sarcoidal tubercles with-
in asbestotic zones of fibrosis with attendant morphologic modification

s

~of both lesions, as evidenced by asbestos bodies within sarcoidal

tubercles and lesions of indeterminate type, would suggest an analogy
to the intimate relationship existent between tuberculosis and the
pneumoconioses. It must be remembered, though, that even in un-
complicated sarcoidosis the lesions occur ir the framework "of the
lung, and therefore the morphologic relationships of the two may be
coincidental. This would be in agreement with those who believe that
morphologically sarcoid i3 not reconcilable with tuberculosis, How-
ever, to those who regard sarcoidosis as a peculiar form of tuberculosis,

this case then would be one of asbestosis with supenmposul non-
caseating tuberculosis.
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ESCRIPTION OF PLATES
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Prate 103

Initial rorntgenogram of the chest.

Fic. 1.

Phawmicrograph af lung and adherent pleura showing subpleural, septal,

penibronchiolar, and marked and focaliy nodular pleural tibrosis. X 4.

Fic. 2.
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showing a dustee of sarcoidal tubercles.
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Casteroid’

The giant cell which nearly 6ilis the field contains an

Lung.
an ifacvtoplazmic vacuole.
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PLATE 106

Fic. 6. Lung. An inclusion of Schaumann encloses an oval vellow bady. With
polarized light, doubly refractile material surrounds this calcitied mass. X 725.

Fic. 7. A giafit cell from the lung with inclusions of Schaumann. X T35,
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I'tatE 107

116. 8 Lung with tubercles of forvign body type. The central tuberele has an
asbestos body 1t its periphery. X 160,

F1c.9. Lung shos ag ashestos bodics and clusters of hemosiderin-luden macro-
phages within  n area of fibrosis, X 523,
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