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Mueh ‘has been written” about the chmca] roentgeno!og:c, and
bxopsic ‘aspects of sarcoidosis. However, because of the infrequency

" sies done at this ‘hospital.

[ . W o

-~
REPORT OF CASE i .

‘The pauent was a white male, 42 years of age. &ubsequent to he.morrhmdectomv
in December, 1943, he had noticed that slight activity produced shortness of
breath. He did not experience nocturnal dyspnea and he was able to Le flat in bed
without respiratory difficulty. There was no history of cough, bemoptysis, or
cardiac embarrassment; Notwithstanding a good appetite and the absence of gastric

* Received for publication, May ¢, 15.3.
1 A sub-departiment of the Depariment of Medicine, College of Medicine, University

of Cincinnati,




404 SKAVLEM' AND RITTERHOFE

symptoms, there was a weight loss of 22 pounds from December, 1943, to Murch,
4, at which time he prescntcd himself for mecical care.
i pailent had worked in an aabe £63 nlaxn

the & IG 3

ba cntive fnr'L he had worke

B3 hich sbesws pxpc was maue Theore was ngm but ay; e

dus ted with the sawing and ¢ of the dried asbest

despite precautionary exhaust ventiiation, Tx:P total time mc naiient A.id SPELE

ation o saving was unknown: Dor wi e.c it learned wheis
in using the provided respirators. To the compan:
of asbmto;xs.
v revealed the folloving findings: Temperaours  37°
pizution, 22 per minute; arterial blood pressure, 103/70 mm. Hg: he
170 cm; weight, 67 kg The chest was of increased anteroy or diameter.
Respiratory excursions were cg ased. 1 percussion notc was resoenant
and euscultalion rove : es over the hases of the lungs. pesieriorly, There
ware no evidences of gar gemeut, lrregularicy. or ccomw"lsati'*n. Cyi i
and clubbing of the ﬁmer\ were . sent . The liver was barely palpable.
Report on the chest { } was as follows: “The hony
ia in the midline. The nilwa shadows
i caloified area is prosent in ¢ach hilum.
ities scattered tl*.r 3
. There iz some

upcm this final «
had been neghge
ihig wae their

the bisod showed erythrocytes
5, 21 per cent Lymphccyics; § ver CL DLoNOT L tes;
entaticn raie, 3H o abnormality was found

. - .. S TS PR,
. 2200 {7, wa Fusereulin

wn

ntervels and his only oo
tgenogram of ihe (.hcst 5

Aithough: the pan a-tly hrmted his
ivaly more severe go that evenlually, even 2t
At no time were theie evidences of cardiac
mploms, tpparantly

patient was
severe exerticnal dys
chest film reveale
activity ; -

there
fai luxe He diec 2tely 11 menths after (he orset of 38
from respiratory failusc

Autopsy Findings

5 srmed 5 hours after deat!
there wae considerahle decresse in the subcutaneous rmuee,
body musculature. There was no ol mh' ng of the nailbe:ls or &
edema. Tue meuxastn‘;um was fu £ idline, Each lung ommeu K4
filleg its kemitherax and extended far into the anterior mediastina!
space. ‘the domes cf the diaphragm, anterioriv, were at the level 6f
the fourth interspace and ffth rib, right and fer* respectively,

The lurgs were encased in markesdxy thickened. tough, vellowish
white, genersily Tused pleurae. The interlobar fissures were obliterated
by easiiy broken adhesions. Lebation was normal. Hemorrhagic fi-
brinous NS ST ¢

The pecropsy was
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The iruvntal section of the left lung (Fig. 3) revealed coarse, lacy,
rannish bmv.n hypercrepitant tissue throughout both lobes Iapu-
7mer tly eievated, grayish green, irregular, firm nodul
‘nm. in diameter, were present throughout the lung. Thin, radiating.
fibrous pands surrcunde d nd connccted ihese nodules, Alsc, =lightly
thickened pleural sepia exiended into the lung substance for variabie
“'}ths In th2 lung ussue ebout the bronehi of the z2cond and third
edulzs were somewhat confluzent and a similar
n th2 subpleural tissues for a depth of 3 {o § o,

Generally, nodulas, present ir moderate nursbers, weie sepa-
rared by wide zones of dry e-mphycnmatnus lung tisswe studded by

aumerous minute, grayish tulercles, Dissection of the bronchi of the
fower Iobe disclosed that they were meoderately dilated, cylindeicaily
and saccularly, and lined by glistening white mucosa.

n the right fung the same changes were obsesved as were niesent
ihrooghout the left. However, the grayish preen. frregular nod:
tended to be more numerous, larger, and more < :

carticslarly true of ¢

fizent
¢ anfericy mmam of Hm 1oy

inbes, Also, the nodules were connect

aravich white interlicing honds of s

frig the Tung sobstance, thickened pleural 3e

the Abrous tissue In and about the clusters of tuberde;,.

mere proncupced dilatation and thinning of the mucosa,
of the right lung were similar to those of the l=ft,

The iracaeebronchial lymrh nodes weve moder: ne!y
: section consisted of dense, rubbery, anthracetic «
rims of yellowish white tissve. Calcification wis not
rable.

The embalined heart weighed 280 gm. and had
smeasuraments: tricuspid v
., 85 mu; ao
ventricle wall, r5 mm., he greatest tranzverse carg

Jiameater was r3.5 om, (The astimated normal heart
. L ] M

ralye, 120 mia.; puimonary valve
o valve, 6; min.; right ventricle

Liall ..
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substance was firm and purplish red with ncrmal markings. No
tubercles were seen. The liver measured 2z by 16 by 10 cmi. The
remiaining orgons showed passive hyperemis and mederate generalizad
arteriosclerosis.

Microscopic Findings

Throughout the lung there was a conspicucus lineur, inte:
peribronchial and septal pulmonary fibrosis (Fig. 2). This v
ticulariy prominent in the subp’oural tissues. The intervea ;
tissue was moderately emphysematons. Innumerabie tubercles were
present in the linear und peribronchial fibrotic areas and were present
to a leszzr extent in e walls of the respiratory brouchicles and the
adjacent alveolar walls, Generally, these tubercles were of two types:
sarcoidal and foreig: body granulomas. "he former predomivaisd
approximately ten to one. Tubercies of these types were intimately as-
sociated and, in addition, many iniermediate types were presented.

The sarccidal tubercles (Fig. 4) were free of casestion, cortains
1o demonstrable organisms and were, for the mosi part, in the same
stage of development; bowever, a minimal number piesented some

—
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peripheral fibrosis and there was an occasional, coarse, g
ball. Generally, the iubercles were sharply demarcateq, s !
by delicate reticulum, and did not yresent peripheral ol pho-

cytes, They ronsisiafi*of peripiieraily srranged epivheiiold ceis siw-
rounding ceatiral, loosely arranged epith:eliold and momscvtic celis.
Giant cells were, for the most part, cenirally located and offen com
pris=i over half of the bulk of the nodule. The glant cells
to be of two types: Launghans’ cells and foreign body
the former predominating, In reuny of the Langhs -
nnmerans small vacuoles, each containing a pink, round body. il
Langkans’ cells contained large, clear vacusles; and, rarely,
:clls containing one large vacuoie there was prescat 2p
hady, an intensely eosivophilic stellate mass, 15 to 20 g i3 <
(Fig. 5).

in ihose
. i

More frequently, the Langbans’ cells comui sound. oval, or
suggestively budding, intracytoniasmic bodies

aumana. 25 to

diameter Roarely, theee hodies »ppeare
and some enciozed irregular vello
bodies stained blue vith homatexylin and
preparations wer: songly positive for iron. Dr. Jare:
who alsa stadied this case, siated that these

Weigert instens of &

£

acid fuchsin of van Gieson-W
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and that “von Kossa's calcium stain is pega‘ive,”” Re-study of ap-

_nrm)natelv stained seetiens revezled, pc;ﬂ'ed amt bv Gardnor, thet
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many contained asbestos bodies and the assoriated granulomatous
reaction, Within the peribrenchial fibrous tissue there was a moderate
amount of hemosiderin in lin~trly disposed gramuies, and fine lipoid
droplets. The =ins!! pulmonary arteries and arterioles presented slight
intimal thickening, and thoes in the subpleural zone vere surrcundei
by thick collars of elastic fibers.

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

Sections of the ; leura revealed dense, laminated, and oval fe~~strated
bundles of coilagen. Focally, there were indefinitely demarcated
nodules wiich consisted of civcularly disposed Iamellae of collagen.
Superficiaily, the pleura presented slight fibroblasiic zotivity and an
occcasional perivascular accurlation of lymphocytes and monocytes,
some of the latter ¢ casionally centaining hemosiderin. No asbestos
bodies were observed. The pleura cver the left lower iohe, in addition,
hore organizing fibrincus exudate on its visceral aspect.

Sections of the tracheobronchial lymph ncdes presented a repetiticus
pattern of sarcoidal tubercles with aimost complete replacement of the
lymphoid tissue. Throughout the nodes there were minimal diffuse
fibresis and several nodular masses of coarse collagen. The tubercles
were similar to those in the lung ss to structure and stage of develop-
ment. Inclusions of Schaumann were not observed and ouly 2 rare
“asteroid” was present. Asbestos bodies were not identified. A mod-
erate number of hemosiderin-containing mac: ophages were present in
the remaining lymiphoid tissue,

Similar sarccidal {ubercles were present to u slight degree in the
spleen and iiver, and to a lescer crtent in the kidneys, diaphragmatic
muscle, and the right and left ventricular myocardivm. These sarcoidal
tubercles, however, were not as compactly arranged 2s those in the
lung and tracheobronchial lymph rodes, and were surrovnded by and
permeated by lymphacytes. “Astercid bodies” and Schaumann bodics
were not present in the giant cells of thece tuhercies. Na ashastos

iiies were found. Those in the ngit ventriculer myccardium were
associaied with considerable fibrosis,

The rezults of chemical and specirographic
performed under the ¢rect’on of ik, Leroy U. Go
sented in Table 1,
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arteries and arterioles in the lungs; marked nodular obliterstive
pleural fibrosis: focal organizing fibrinous plenritis; ndnim:
coldosis ~f the heart, i~ver. spic

cardiac ation apd relative right )
&S f emmia of the vizcera; slight cirrhosis of the Hver;

zeneralized arcerinsclerosis; minimal focal chronic adrenalitis =
nephritis: chronic posterior vrethritis and Interstitfal prostailtis
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L.

strate sarcoid lesions and the discovery of asbestos fibers in the
sputam, with & history of adeguate exposure to asbestos fibers apd
rocntgenographic evidences of diffuse rulinonary fibrosis, Asbestosis
of the degres observed, alone shovld not have caused death, and
sarcoidos’s has generally been regarded as a benign proces* - Reisner*®
kowever, on the basis of his observations on cases of puimorary sar-
osis, stated “that one is not justified in assuming toc confident an
aititude regarding the vltimate outcome.” This statement is Darti
larly true when, 25 In this case, sarcoidesis complicaies pre-exisiing
puimonary diseass,

Pathologically, there were ev.dences of right Lieart strain in that
there was marked dilatation of the rigit heavi, evidenced by inucveased
tricuspid and pulmonic/aortic valve ratios and slight passive hypevemin
of the viscera. The totai heart weight, however, on the basis of body
length,” was normal. As determined by the ratio of the left and right
ventricnlar weights, it has been shown that therc may be considerable
relative right ventricuiar hiypertrophy without an incrzase in the total
heart weight. However, relative right ventricular caidiac hypertrophy
in Higgins’ series ™ was not usually accempanied by evidences of right
veniricular failure. Yn view of the significant dilatation of the right
side of the hédrt and the slight sclerosis of the pulmonary zrterioles,
Liere was, in all probability, some degree ¢f pulmonary hypertension
in this case. However, in the absence of an increase in total heart
weight and in the absence '6f evidences of chronic pussive hyperemia
ol the viccera there was probably no, or insignificant, exaggeration of
air hunger due to heart failwre.

It has been suzgested that dyspnea in the prevmoconioses is due to
capillary and arterial blockage by the fibrotic process. This, in all
probability, is true {o a variable degree in those persens with severe
fihrosis of the conglomerate type with atiendant extreme chronic
einphvsema. This hypothesis, however, does not explain the
dyspnea that is seen in occasional cases of diffuse miliary studd
the framework of the lung by silicotic, tubercvicus,
It

re
X ing of
sarcoidal, or
iy ko that the mechanizsm of dvermea in

neuptasiic fuborcios
such instances is due to irritation of the 1 nerve endir
reflex stimulation of the respiratory center (Hering-Brouer refiex). In

view of the cquivocsl evidonces of |

<rtrophy of the right hoart in
this case, mecharical obstruction to the bleod fow wenld not appear

to b the responeible factor but. more Iil of the diffuse
agtive Inilimanatory ¢ } 0l Toring-Yinuer

TEDeX Wil eXisiera
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spiratory alkalosis or acidosis. Tissue changes suggestive of allaul
such as calcxﬁcmon of the renal "bules were nol ‘ouud

s o1 the svme a
-’*a;ftd hr)on an es! abh

sted thar this pro

Further, on the |
tai studies on a:bestfﬂi: tn~ ]
sequesirated ashestos bodie
seplal fibrosis, and the ™ efapi&ﬂa of ﬁe nmnchml"r epithali
Jdicate that the gshestosis was well established and over
days old. 1;-. fm\*T ;zirducr i :z@ a.mm; exammm the »
stated: 3

¢ can m-hdhb “‘a e
coid nodules within the asbestoiic zorcs on. 1
thut in your case the fwo C{J‘iizw{ﬂl\ dcve‘opwd mest o
taneously, but that prehably r‘q
before the sarcoid appeared.
rence of asbestos fibers
interior i the tUbCl'C‘i\.ru;xP ot
aiant celis thems The
zeen in many orses,
inclusions of f““ Se
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sarcoidosis, Gardner * pointed ocut that, in his sarcoid material, these

bodies, regarded by many te consist of celchum or cified re.anants. %

of elastica, do not, by the von Kossa method, contain calcium, but,
by the ferrocyanide method, give a strong reactivn for iron, Cnly &
moderate number of the Schaumann bodies observed in the presem |
case were either wholly or partially calcified, yet all gave a strong
reaction for iron. Studies on sarcoid lesions of lymaph nodes and spleen -
from another case revenled only a few iron-staining noncalcified
Schaumann bodies. The presence of doubly refractile, nonlipoid sub- -
stance in giant ceils and frequently in close relation to Schaumann
bodies has not been emphasized in the literature on sarcoidosis. It
has been noted, however, that colorless and yellowish tinged refractily
materie! is often enclosed by the Schaumarn body. The fact that
these masses are {requently doubly vefractile has not been stressed.
Tt 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 abeut mary of the small, partially calcified
bodies, this doubly refractile materia! anpears to be associated with
the development of the Schawrnann body. The larger and more densely
stained bediegswere not as {requently associated with visible doubly
refractile substance, However, fractured and fragmented, apparently
old, Schaumann bedies, as seen in control sarcoid material from lymph
node and spleen, usually contained moderate amouats of doubly re-
{ractile substance. Apparently then, the Schaumann body, which stains
blue with hematoxylin and red with acid fuchsin, is formed in response
to doubly refractile, nonlipoid substance and initially is impregnated
by iron and later, in amounts demonst.able by ven Kossa’s stain, by
calcium.

Woibach,® in t911, Jadasschn, in 1419, and Friedman," in 1944,
have described a peculiar intracellular body in cases of sarcoidosis.
This body, stellate in shape, varies in size up to 23 ;. generally lies
in an intrucytoplasmic giant cell vacucle, 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 fovnd such bodies in onlv 6 to 8 per
cent of the giant cells in his case. Both investigators attempted to
determine the chemical structure of this stellate bedy by specific
stains; however, they were unsuccessful. Both considered the pos-
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material and decided that they weve not similar to inclusions sone-
in cases ~f sait Fried Z

times seen ged ihe.e hedies as
ROASDHE
nosed that these bodies be called “astersic
)ettu epenynnca;ly, to call them YWolhach's ast
been 'ie-“‘i'ib?d in 7 cases of sarcoido
the Schaumana zalcified iaclusion body.
were present in approximately 1 per cent of ¢ izot celis i
lupgs and trachecbronck

i
1

58

izi lyvmph nodes. Deﬁn' transition staze
o weve suggested by the presence of a_p:(:ules on t.!m
olav, intracyioplasimic bodies, particularly in

s in which the small vacuoles were clustered and 4is
i g In additicn, an occasioral Wolbach’s asiercid, instedd of
iying in 2 large, clear vacuole, was surrsunded by agminated rup
vacuoles. In view of the presence of similar pink, corenid,
vacuolar bodies, similar asterolds, and the same suggestive
asteroid formation in the giant cells of talcun: powder granulome, oo
observed in one case in this laboratory, these glant cell cyioplasmis
changes musi be regarded 2s Weolbach originally suggested, nonspec
birchemical cvioplasmic alterations. In addition, such an asternid is
depicted Iz the gisnt cells of leprous Iesions by Mallory ® 5 i
them * sp;.:v..n&ted bodies. No transition siages between Wo
astercids and Schaumann’s inclusions were even remotsly s
The pathogenetic relationships of asbestosis and sarcoidos
dependent upon the chronologic development of the lesions
nature of the causative agents, Historically and histologicaily,
case, {t 13 most likely that asbestosic preceded the development of sar-
coidosis. The predominant localizat'on of the sarcoidal taborce 195 with-
in sshestotic zones of fibrosis with attendant morphole g
of both lecions, as evidenced by asbestos
tubercles and lesions of indeterminate ij.-*pe wouéd §
to the intimute relatlonship existeni b
pneumoconioses. Tt mmnst be remen
complicated cavenidosis the lesions occur in the framesw

asteroid formati

lung, and therefore the murphologic relation p< of the 1o
ozncxdem I This would be in agreement \‘wi
merphol id i reconcilable wi

id
.ver, to thu ard sarcoidosis as a pe
ze then wo

w

3 be one of ashestosis with
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DESCRIPTION OF PLATES
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