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COEXISTEN T PULMONARY ASERST05iS AND SARCULDOSIS +

Josn H. Sxavirry, MDD, aod Busent J. Fivn mery, MD.
(From the Percy Shields Zatorators b ¢ Durvam Fuspiis., Cincianati s Gnia)

Palmonaiv «sbestosly, rigarded a3 a “wno 2ore disease™ by Cloyme
and Meresotler! v o5 first deseribid by Murray * i tguo. Althongh
Fahr 3 described » case in 1914, interest in :Lis Jisezse waz not re-
aw dest'n‘”d gntit the case of Cooke and BMcDongld was des_dbed in
rgzy.t Since the tinc. theid have appeared in the availahle iRtarsiure
roris upen Goprexdmiiely (90 necropsies on cases of pulmonary
asbest.3is. > The pauciiy of pt u‘.‘&‘i gases, in comparizon with those
of silicusie 17 nut due wholly o {allure to veport such cases. for In
large unecrop-y series ashestonis s apparently of inlrequeat occur-
rmce.s"'2 Further, despite rhe widlespre m naage of ashesros prod-

cis. there &xe comparatively few people cngaged in the ashestos
mdugtry, As of Qctober, 1044, Oniy 14,700 peovie were employed in
th.3 indusiry in e United Stotes 1

Much has been written abuut the clin‘cal. ruontgenolpi, oo
hiopsic aspects of sarcoi’nsis Hown car. Lecauvre of i i-.w_ Jer ey
and relatively Dengn cioracter of this disease thero are only =eb g
detailed necropsy reports. srom tue available f:te":mm :fwzr" Rave
been found only .2 repoits ol recropsies op cises of saroeid s
Moys of these were suminarized by Dinoner.?

These two disease: preseri muargy oHiierl aud reenfoonmeran g
similyritics, and, also, thsiv morve frequent fatai cmpnca;tmnc b
alike: pulmonary bercuicsds und cardiopuinionary iasufficiency.
Bronchogenic carcinoma, # frequent complication of pulmousiy
asbestosis, Lar not, bowever, been described as associated with =
coidosis. Likewise, ‘ncre nas uot been a previous description of
asbeiosis with covaistent sarcoidosis, Tt is the purnese of this report
to present e fnding- in such.a wnigue case. the orly example nf
eithe“ pulinonary ssbestos’s or sooonicosts in u geries of 1875 noorop-

sies donc at this by pita’.

e ¢ Attt cnnoa whioy G, e ALl 1 wa Ty aTan. Gede O DETDATERCTIECL Ty
in flecemiber, S9s. PeoBud fiwoou ) o produced shor e
biosth, Fle did noc expericac, nocur as oble e Le oot o Nye
with oyt rospiratory dl Ao Connth, fumontiy s s
fwnding embigrosement. N i\ 1 et ab ol o ant e 7
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‘at wlnch time he presented
' The .patient had worked in an
having been in a supervisory posi
one department in which asbestos
dust hazard associated with the

‘.respiration, 22 per minute; al
170 -cm.; weight, 67 kg. The chest v
Rosplratory excuxsmns were equal

and clubbing of the fingers were a 5

Report on the roentgenogram of: 1) was as follows: “The bony
framework is normal. The trachea is‘in the ‘midline. The hilum shadows are
moderately enlarged, bilaterally. One small calcified area is present. in each hilum.
There are numerous small nodular densities scattered throughout both lung fields,
especially throughout the lower lobes. There is some confluence of these densities
in the left lower lobe. Emphysema is present.” '

Examination of the blood showed erythrocytes, s.s million; leukocytes, 6.6
thousand; 73 per cent neutrocytes; 21 per cent lymphocytes; 5 per cent monocytes;

1 per cent eosinophils; sedimentation -rate, 26 mm. No’ abiormality: was found
in the urine. The vital capacd®®, 2200 cc., was §1 per cent, of normal, Tuberculm
tests were not done.

The patient was seen at regular mtervals and his only complaint was increasingly
severe exertional dyspnea. A roentgenogram of the chest 4 months. after the initial
chest .film revealed no new findings. - Although the patient greatly limited his.
activities, ‘dyspnea became progmsswely more severe 5o that eventually, even at:
bed rest, there was extreme air hunger. ‘At no time were there evidences of cardiac
failure. He died approzimately 11 months after the onset of symptoms, apparently

_ from respiratory failure.

Autop:y Findings

The necropsy was performed 5 hours after death. Superﬁcxa“y,
there was considerable decrease in the subcutaneous tissues and the
body musculature. There was no clubbing of the nailbeds or dependent
edema. The mediastinum was in the midline. Each lung completely
filled its hemithorax and extended far into the anterior mediastinal
space. The domes of the diaphragm, anteriorly, were at the level of
the fourth interspace and fifth rib, right and left respectively.

The lungs were encased in markedly thickened, tough, yellowish
‘white, generally fused pleurae. The interlobar fissures were obliterated
by easily broken adhesions. Lobation was normal. Hemorrhagic fi-
brinous material, present over the posterolateral aspect of the left
lower lobe, loosely bound the thickened parietal pleura to the lung in
this area.




tended to.be more numerous, la.rger, kand more conﬁuent This was
parncuhrly true of the anterior portions of the lower and middle

urements: tricuspld valve, xzo mm.; pulmonary_ valve, 8o i
 mitral valve; § aortic valve, 65 mm.; ventricle walki}to

diameter was-13.5 cm. '(The. estimated normal heart weight on the
basis of body length is 317 gm., plus or minus 40:2*) "The tricus
pid/aortic valve and pulmonic/aortic valve ratios were 1.84 and 1.23,
respectively. (These normally should be 1.68 and x.os, respect.xvely.") :

The right ventricle was .dilatéd and fts 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
18 by ¢ by 6 em. It was covered by a smooth capsule and the splenic
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substance was firm and purplish red with ncrmal markings. No
tubercles were seen. The liver measured 22 by 16 by 10 cm. The
remaining organs showed passive hyperemia and moderate generalized
arteriosclerosis.

Microscopic Findings

Throughout the lung there was a conspicuous linear, interlacing,
peribronchial and septal pulmenary fibrosis (Fig. 2}. This was par-
ticularly prominent in the subpeural tissues. The intervening lung
tissue was moderately emphysematous. Innumerable tubercles were
present in the linear and peribronchial fibrotic areas and were present
te a lesser extent in .ue walls of the respiratory bronchioles and the
adjacent alveclar walls. Generally, these tubercles were of two types:
sarcoidal and foreigu body granulomas. The former predominated by
approximately ten to one. Tubercles of these types were intimately as-
sociated and, in addition, many intermediate types were presented.

The sarccidal tubercles (Fig. 4) were free of caseation, contained
no demonstrable organisms and were, {or the most part, in the same
stage of development; however, a minimal number piesented sonwe
peripheral fibresis and there was an occasiopal, coarse, collagenous
ball. Generally, the tubercles were sharply demarcated, surrounded
by delicate reticulum, and did not present peripheral rims of lvmpho-
cytes. They consistef’of peripherally arranged epithelioid celis sur-
rounding central, loosely arranged epitheliold and monocytic cells.
Giant cells were, for the most part, centrally located and often com-
prised over half of the bulk 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 (here were
numernns small vacuoles, each containing a pink, round body. Other
Langhans’ cells contained large, clear vacuoles; and, rarely, in those
=¢lls containing one large vacuole there was present ap ‘“asteroig”
body, an intensely eosinophilic stellate mass, 15 to 20 g in dinmeter
(Fig. 5). ,

More frequently, the Langhans’ cells coniuined :ound. oval, or
suggestively budding, intracytoplasmic bodies of Schaumann,™ 23 to
50 p in diameter Rarely, these bodies appeared to lie ontide of piant
cells, and some enclosed irregular yellowish maierial (¥ig-. 6 and 7).
These bodies stained blue with h.omatoxylin and m ferrocyanide
preparations wer. strongly positive for iron. Dr, Leroy U, Gardner®
who also studied this case, stated that these hodies stained “red with
acid fuchsin of van Giesen-Weigert instea” of Llack like elastic tissue”

* Schitanany,
lymipbogtanid

T, O othe nacare of curtain puciing
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COEXISTENT ASBESTOSIS AND SARCOIOSIS 407

and that “von Kossa's calcium stain is nega‘ive.” Re-study of ap-
propriately stained sections revealed, as peinted out by Garduer, thet
the Schaumann bodies did stain red; however, a moderate number alzo
contained calcium in variable degrees, as demonstrated by von Kosss
stain. An occasionu! ginnt cell contained one or more clefts suggestive
of cholestero! crystals. More frequently, however, doubly refractile,
irregular spicules, plaques, and conchoids! masses svere observed in
glant cells. These doubly refractile masses were often abeut, or In,
the S-haumann bodies, particularly the smaller and partially caicified
forms.

The foreign body tubirdies were indefinitely demarcated and con-
sisted of rather closely pzckel, indofinitely arranged, large inonocytes,
and one or more foreign body giant cells. These tubercies; for the
most part, were within the dense zones of fibrosis. Some, however,
were present in alveoll and respiratory bronchicles. Golden velow
discoid, verruciform, and incompletely sesmented ashestes hodies,

aril ahast the

many of which were in giant cells. were observed in
nodules (1
erate numbers, were pre-snt Ll

and occasionally within alveoli (¥ig. ro). Rare. Jaminated, calcified
masses, enclosing apparent asbestos bodies (Iig 11 and other bodies
which appeared to be of the Sc” aumann varicty, were preseat in the
linear fibrotic bands. Asbesins bodies were also ciconntered in and
about the sarcoidal 1ubercles and in the associaied sarcoical giant cells
of both varieties, but more ‘req:ently in those of foreign body type.
Tron preparations clearly demonstrated the bizarre forms of the as-
bestos bodies.

In many areas it was dificult to distinguish Leiween the two types
of Jesions. This was particularly true througheut the svbpleural re
ions und asbostes bodies were move rumeror 1
« of coilaren, masses

o in ]

- . < - T : 1 ! - EEEPRTS |
.83, Asbestos bod s, =ingly or In clusiers and in waud-

in the dease {ibrotie areas (Fig ¢}

[ L

gion where both the
clustered. and embedded in o denoe rod
coarse elastic fix cs, and fine reti

vinm,

Cehronie i

e larger bronchi wore Yemurkable only | .
mation. The bronchioles wd reoniratory hroachiofzz. embedded in
viense cooaren and surronndi:l by ::;berf?cs, were moderately dilated

and presented consnicusus focal squamons metaplasia and mod e
chrenic Cohmuces:! nfunvaction, [n the subpicurs‘ region. whore
the asbestotic fibresis and the grasulon. ¢ us ree
tense, “he bronchiole: were jrregularly dicied and lined by alters b -
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many contained asbestos bodies and the assoriated granulomatoys
reaction. Within the peribronchial fibrous tissue there was a moderate
amount of hemosiderin in Hrn-srly disposed granuies, and fine lipoid
droplets. The =mall pulmonary arteries and arterioles presented slight
intimal thickening, and those in the subpleurai <one vere surrounded
by thick collars of elastic fibers

The intervening alveoli were m derately dilated, the capillaries were
congested, and there was a slight increase in collagen in the alveolar
walls bordering the fibrous masses. Focally, clusters of alveoli con-
tained lipoid-laden macrophages. “Heart lesion cells” were infrequent.

Sections of the ; leura reveal-d dense, laminated, and oval fe=strated
bundles of coilagen. Focally, there were indefinitely demarcated
nodvles which consisted of circularly disposed lamellae of collagen.
Superficially, the pleura presented slight fibroblastic activity and an
occasionai perivascular accuraulation of lymphocytes and monocytes,
some of the latter ¢ casionaily centaining hemosiderin. No asbestos
bodies were observed. The pleura over the left lower lobe, in addition,
bore organizing fibrinous exudate on its visceral aspect.

Sections of the trachesbronchial lymph nodes presented a repetitious
pattern of sarcoidal tubercles with almost complete replacement of the
lymphoid tissue. Thgoughout the nodes there were minimal diffuse
fibrosis and several nociular 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 ouly a rare
“asteroid” was present. Asbestos bodies were not identified. A mod-
erate number of hemosiderin-containing mac:ophages were present in
the remalning lymphoid tissue.

Similar sarccidal tubercles were present to a slight degree in the
spleer and liver, and to a lescer cxtent in the kidneys, diaghragmatic
muscle, and the right and left ventricular myocardivm. These sarcoidal
tubercles, however, were not as compactly arranged as those in the
tung and tracheobronchial lymph nodes, and were surrcunded by and
permeated by lymphocytes. “Asteroid bodies” and Schaumann bodies
were not nresent in the giant cells of these tubercles, No ashestos
be lies were found. Those in the right ventriculur myoccardium werve
aseaciafed with ~cnsiderable fibrosis.

The re:wits ¢f chemical und spectrographic wnalysis of lung tissue,
perforined under the d'rectim of Tr. Leroy U. Gardn
sented Iy Table 1.
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marked nodular obliterauve

and arterioles in the iungs;
fibrosis; focal ovganizing fibrinons pleuritis; minimal sar-
»f the heart, Jo-er, spleen, and kidneys; right ventricilar
ardiac dilatation and rclative right veutricular hypertrophy; acute
passive hyperemia of the vizcera,; slight cirrhosis of the liver; slight
generalized arierioscierosis; minimal focal chronic adremalitis zuj
rephritis; chronic posterior vrethritis and Inferstitial prostaiitis.

arteries
pleural
celidosis

TapLe 1
Chemical ang Specirographic Analysis of Ash

g, Approximotely rea% of Moist Tissue. Ask, 670% of Dry Tissue.
As oxides fmxczpt €0 ! As c!e:neu-.s -

Chercal analysis i ! Chemical znalysis
- . ¢ —
| z‘r.,x Iry scaic o
l Per cent ] Fer cens Dmeunts
Cu, Ag, Hg) i |
Pb, Bi, Cd} L0155 { XNa s -
Mo J i K 30.7 o
$i0; i 2. §oor Noge f L -
Fe,O- ! ».a3 f Ra Noie ;
AlLOs ! .37 (;a 5
BeQ ! \'onx Tound At
Ay ; 0.35. Mg
MuO ] .03 r
Ca0 ; 2.02 Si .
Mg0O 1.8 IR 2
BaO None found Mn o.
SrO Nune found X Nune
TiOa None foun: Ciz
V05 None found Ag
Crs0s 0.97 §n
NiO, €60 <o.c5 Cr .08
Naz:.0 3044 B )
K0 44040 be Noue found |
P,0. (B4 Pl
i 4.61 T .3
C: Prestut 1 1%
4.0
Total [ o

Discussion
Clinically, in view of the significant history of exposuic to asbestos,
she possibility of sarcoidosis was never entevtained. Tn retrocpect
sapidly progressive, diabling dvsprea, unsecompanled by ool

the >
dences of ~'-1ﬁar;‘:ement of the ught heart or cardioe fallure. should Ln
m scd su =0t con ¢ pulmoanary lesion,

ch profound, ra[ 23’]
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strate sarcoid lesxon; and the dxscovery of ashestos fibers in the
sputum, with a history of ad_equate exposure to asbestos fibers and
roentgenographic evidences of diffuse pulmonary fibrosis. Asbestosis
of the degree observed, alone should not have caused death, and
sarcoidosis has generally been regarded as a benign process. - Reisner,
however, on the basis of his observations on cases of pulmonary sar-
coidosis, stated “that one is not justified in assuming too confident an
attitude regarding the ultimate outcome.” This statement is particu-
larly true when, as in this case, sarc01d051s complicates pre-existing
pulmonary dlsea<e

Pathologically, there were evidences of right heart strain in that
there was marked dilatation of the right heart, evidenced by increased
tricuspid and pulmonic/aortic valve ratios and slight passive hyperemia
of the viscera. The total heart weight, however, on the basis of body
length,® was normal. As determined by the ratio of the left and right
ventricular weights, it has been shown that there may be considerable
relative right ventricular hypertrophy without an increase in the total
heart weight. However, relative right ventricular cardiac hypertrophy
in Higgins’ series ** was not usually accompanied by evidences of right
ventricular failure. In view of the significant dilatation of the right
side of the h®rt 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 there was probably no,  OF msxgmﬁcant exaggeratlon of
air hunger due to heart failure.

It has been suggested that dyspnea in the pneumoconioses is due to

capillary and arterial blockage by the fibrotic process. This, in all
probability, is true to a variable degree in those persons with severe
fibrosis of the conglomerate type with attendant extreme chronic
emphysema. This hypothesis, however, does not explain the severe
dyspnea that is seen in occasional cases of diffuse miliary studding of
the framework of the lung by silicotic, tuberculous, sarcoidal, or
neoplastic tubercles. It may be that the mechanism of dyspnea in
such instances is due to irritation of the vagus nerve endings with
reflex stimulation of the respiratory center (Hering-Breuer refiex). In
view of the equivocal evidences of hypertrophy of the right heart in
this case, mechanical obstruction to' the blood flow weuld not appear
to be the responcible factor but, more likely, because of the diffuse
active inflammatory process throughout the lungs the Hering-Breuer
reflex was exaggerated. Presumably, there was either o <evere re-




. spiratory alkalosis or acidosis. Tissue changes snggestive of alkalosis,
such as calcification of the renal tubules, were not found.

Microscopically, there was some difficulty in differentiating the two
types of tubercles since there were many sarcoidal tubercles which
contained asbestos fibers, and tubercles of mdetaminate type, not
containing fibers or inclusion bodies, were som:tlm& seen. It was
difficult to determine how much of 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 upo;x:&an'established as-
Lestosis. Further, on the basis of Gardner and -Cumming-’* experi-
mental studies on asbestosis, the marked peribronchiolar fibrosis with
sequestrated asbestos bodies, the marked pleural fibrosis and pleural
septal fibrosis, and the metaplasia of the bronchiolar epitheliuim in-
dicate that the asbestosis was well established and over 700 io 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 nodules within the asbestotic zoncs 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 degree
before the sarcoid appeared. This opinion is based upon the occur-
rence of asbestos fibers and other iron-containing particles in the
interior of the tubercle-like nodules and in some cases within the
giant cells themselves. The number of asbestos bodies is smaller than
seen in many cases.”

Inclusions of the Schaumann variety, found only in the lung, oc-
curred iv 4 per cent of the giant cells. Some of these enclosed golden-
vellow, 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 tor 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 ix-
fected Algerian rate. Kraus® stated that the presence of culeificd
Inclusion. vius o Tocae aot tound in orr kparen groauderas eseey s



sarcoldosxs Gardnep
bodies, regarded 6’y many to consist of calcium or .alcified reum
of elastica, do not; by the von Kossa method, contain calcium, bu
by the ferrocyanide method, give a strong reaction for-iron. Only
moderate number of the Schaumann bodies cbserved in the presen
case were either wholly or partially calcified, yet all gave a strong
reaction for iron. Studies on sarcoid lesions of lymph nodes and spleen
from another case revealed only a few iron-staining . noncalcifiex
Schaumann bodies. The presence of doubly refractile, nonlipoid sub-
stance in giant cells and frequently in close relation to Schanmani
bodies has not been emphasized in the literaturé on sarcoidosis. -Ii
has been noted, however, that colorless and yellowish tinged refractil
material is often enclosed by the.Schaumann body. The fact. +
these masses are -frequently doubly refractile has not been stressed..
It has been suggested that these enclosed masses represent disintegrat- -
ing elastica; however, van Gieson-Weigert stains do not confirm this: . -
suggestion. The origin of this refractile and-doubly refractile material ™ ~
is not known. Being in and about many of the small, partially calcified -
bodies, this doubly refractile material appears to be associated with .
the development of: the Schaumann body. The larger and more densely
stained bodiagewere not as frequently associated with visible doubly "
refractile substance, = H0wever, fractured and fragmented, apparently.
old, Schaumann bod:es, as seen in control sarcoid material from lymph
node and spleen, usually contained moderate amounts of doubly re
fractile substance. Apparently then, the Schaumann body, which s
blue with hematoxylin and red with acid fuchsin, is formed in res|
to doubly refractile, nonlipoid substance and initially is impregnate
by iron and later, in amounts demonstrable by von Kossa’s stain, by:
calcium. :

Wolbach,* in 1911, Jadassohn, in 1919,2® and Friedman,'® in 1944,,
have described a peculiar intracellular body in cases of sarcoidosis.
This body, stellate in shape, varies in size up to 25 u, generally lies
in an intracytoplasmic giant cell vacuole, and stains intensely with .
acidophilic stains except the central area which is basophilic. Wolbach
described them as lying 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 cells in his case. Both investigators attempted to
determine the chemical structure of this stellate body by specific
stains; however, they were unsuccessful. Both considered the pos-
sibility of its being an extranecus organism, although questicnable.
Wolbach regarded it as a nonspecific biochemical aitciation of the
cytoniasm, He wos never able ¢ Jemon ¢+ v rcdlate te-lion in nther




materiak and decided that they were not similar to inclusions some-
times seen in cases of saicoma. Friedman regarded these bodies as
nonspecific but highly characteristic of sarcoid lesions, Friedman pro-
posed that these bodies be called “asteroids,” but perbaps it would be
better, eponymically, to call them Wolbach’s asteroids. They have
been described in 7 cases of sarcoidosis, and never in association with
the Schaumann calcified inclusion body. In the present case asteroids
were present in approximately: 1. per cent of the giant cells. ‘m the
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, particularly i in
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 alteratiois: In addition, such an astercid is
depicted in the giant cells of leprous lesions by Mallory ® who called
them “spiculated” bodies. No transition stages between Wolbach’s
asteroids and Schaumann’s inclusions were even remotely suggested.

The pathogenetic relationships of asbestosis and sarcoidosis are
dependent upon the chronologic. development of the lesions and the
nature 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
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 in 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 is not reconcilable with tuberculosis. How-
ever, to those who regard sarcoidosis as a peculiar form of tuberculosis,
this case then would be one of ashestosis with superimposed non
caseating tuberculosis.
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DESCRIPTION OF PLATES

PLATE 103
Fig. 1. Initial roeﬁtgenogram of the chest.

F16. 2. Phetemicrograph of iuug and adherent pleura showing subpleural, septal,
peribronchiolar, and marked and focally nodular pleural fibrosis. X 4.
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F1e. 3. Frontal section of left lung.
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PrLare 103

Frc. 4. Lung. showing a cluster of sarcoidal tubercles. » 152,

Fic. 5. Lung. The giant cell which aearly fills the field contains an “asteroid” in
an iftfacytoplasmic vacuole. X ro0go.
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PLaTE 106

Fi1c. 6. Lung. An inclusion of Schaumann encloses an oval yellow body. With
polarized light, doubly refractile material surrounds this calcified mass. X 72s.

Fic.7. A gigrﬁt cell from the lung with inclusions of Schaumann. X 72s.
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Prate 109

F16.8. Lung with tubercles of {foreign bodv type. The central tubercle has an
asbestos body at its periphery. X 160.

Fi1c. 9. Lung showipg asbestos bodies and clusters of hemosiderin-laden macro-
phages within an area of fibrosis. X 723.
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