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The patient was a white male, 42 years of age.
in December, 1943, he had no
breath. He did not i

Subsequent to hemorrho;
ticed that slight activity
experience yocturnal dyspnea
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404 SKAVLEM AND RITTERHOFF

symptoms, there was a weight loss of 22 pounds from December, 1943, to Murch,
1944, at which time he presented himself for medical care.
r_.azif:r'zt had worked iIn an ashesios plant 25 veors,
ory position, During this entive time
ch asbestos pipe w &
j vith the sawing and split
despne nrecautionary exhaust ventiiation, The total
upon this final operation of saving wos unknown: ner was it lea
ne hgmt in using the provided respirators. To the compan:

r first ¢

of asbestosis.
I l-‘tys;c::l exam:‘ﬁaz?or: revealed the follewing
{ 22 per minute; arterial blood pres

’fe‘nper;nurfa 37° €
Hg: height,

170 CrRg weight, 67 kg. Tnp chest was of increased anteronssicrior diameter.
_Lxe‘-‘pb atory excursions w ased. The percussion note was resonant
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futopsy Findings
The necropsy was periormed 5 howrs after deatl

.“.‘;
there was ccnsid rable decresse in

edema. 'I.‘;.ze media‘sthizum was in h ung comple
filled its hemitherax and extended {ar into the anterior mediastinag?
space. ihe domes of the diaphragm, anteriorlv, were at the leve! of

the fourth interspace and fifth rib, right and left respectively.
The lungs were encased in markediy {hicke: c’a i;ouﬂh vellow Eh
e 4

white, penerzily iused pleurae. The interlobar fssures were ohiite
by e”!si'n: broken adhesions. Lobation was normaL Hemm ha
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The irontal section of the left lung (Iig. 3) revealed coarse, lacy,
tannish brown, hypercrepitant tissue throughout both lohes  Innu.
neral green, irregular, frm nodul

merable siightly elevated, grayish 85, I t0 2
mm, iu ciameter, were present throughout the lung. Thin, radiating,
fproas bands surrounded and connected wdunles, Also, shghtly

thickenad pleural Qc,:u» extended inio the lung substance for variabie
3 I : the bronchi of the szcond and third
somewhat confluent 2nd a2 similar
chang. was soted in th2 subpleural tissues for a depth of 3 to § wn.
Generally, these ., present 1 moderale numbers, were sepa-
vated by wide zones of dry emphy%mat oUS Eung tigsue s
wimerous minute, grayish tubercles, Dissection of the bronchi of ?:Ez&
iower lobe disclosed that they were 1 :{ erniely dilared, ylinded
and sacculiarly, and lined by g:‘&iemng whitz mmcosa.
In the right lung the same changes were observed as were S
_,mug‘xov* the left. However, the grayich green, ‘Trregu?:{r mg's,?es
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substance was firmm and purplish red with normal markings. No
tubercles were seen. The liver measured 2z by 16 by 10 cm. The
remaining orgons showed passive hyperemis and moderate geseralized
arteriosclerosis,

Microscopic Findings

Throughout the lung there was a conspicuous Im ar
peribronchial and septal pulmornary fibrosis (Fig. 2). Thi
ticu’;arfy prominent in the subp’sural tissues. The intervenir

issue was moderately f>mphv~em&tos;'s Innumerabie tub 5 were
p‘ebcnt in the linear and peribronchial fibrotic areas and were present
to a lesscor extent in e walls of the respiratory bieuchioles and the
adjazcent alveoiar wa Ha Generally, these tubercles were of two types:
sarcoidal and foreig‘; body granulomas. The former predomivated
approximately ten to one. Tubercles of these iypes were intimately s~
sociated and, in addition, many intermediate types were presented.

The sarccidal tubercles (¥ig. 4) were free of caseation, cortained
no demonstrable organisms and were, ior the most part, in the s
stage of development; however, a minimal number piesented
peripheral fibrosis and there was an occasioral, coarse,
ball. Generaily th mbemips were sharply demarcated,
and did not present peripheral vims
cvtez. They f:ons;?, .e@ of peripuerally zrranged epitheilol
rounding ceairzl, loosely arranged epitheliold and moanscytic celis.
Giant celle were fc‘r the most part, cenirally located and often com-
prise over ﬁcdf of tle bulk of the nodule. The glant cells appear
to be of two types: Langhans’ cells and foreign bedy giant colis,
the former predominating. In muny of the Langhens’ cells (here were
numernns small vacuo 1eQ each containing o pink, round
Langhans’ cells contained large, clear vacuoies;
wells containing one lsrge vacuole therc was pl‘t’:S{“lt an
hady, an intensely eosirophilic stellate inass. 15 to zo g i
(Fig. 5. _

More frequently, the Langhans’ ceclls romi
suggestively budding, intracytoplasmic bodies of Schau
s diameter Rarely thece hodies sppesved to
sed mc;,ulan vellowish materia 1 { :
eﬂ blue with homstowwlin and fefrorv*?ﬁﬁ"—
- strongly positive {or fron. }31. boros 1
ied this at x,d that th
acid fuchsin of van Giesen-Weigert insteas
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many contained asbestos’ bodles and the associated granulomatoys
reaction. Within the peribrenchial fibrous tissue there was a moderate
amount of hemosiderin in lip~arly disposed granuies, and fine lipoid
droplets. The =ma!l pulmonary arteries and arterioles presenied slight
intimal thickening, and thoss in the subpleural zone vere surrcunded
by thick collars of elastic fibers.

The intervening aivecli were m .dera tely diloted, the capillaries we
congested, and there was a slight increase in collagen in the alvsglar
walls hordering the fibrous masses. Focally, clusters of alveoli con-
tained lipoid-laden macrophages. “Heart lecion cells” were infreguent.

Sections of the | leura revealad dense, laminated, and oval fe-ssirated
bundles of cai%agen. Focally, there were indefinitely demarcated
nodules waich consisted of civcularly disposed Iamellae of collagen.
Superficiaily, the pleura presented slight fibroblastic sstivity and an
cceasional perivascular accumulation of lymphocytes and monocytes,
some of the latter ¢ -casionally containing hemosiderin, No asbestos
bodies were observed. The pleura cver the left lower lobe, in addition,
bore organizicg fibrincus exudate on Its visceral aspect.

Sections of the trachecbronchial lymph nodes presented a repetitisus
pattern of sarcoidal tubercles with aimost complete replacement of the
lymphoid tissue. Throughout 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 sizge of develop-
ment. Inclusions of Schaumann were not observed and ouly a rare
“gsteroid” was present. Asbestos bodies were not identified. A mod-
erate number of hemosiderin-containing maciophages were present in
the remaining lvz ;xpnuu? tissue.

Similar sarccidal tubercles were present to g slight degree in the
spleen and liver, and to a lescer cxtent in the kidneys, d
muscle, and the right and left ventricular myocardivm. Th
tubercles, however, were not as compacily arranged as 3
lung and tracheobronchial lymph nodes, and were surrounded by and
permeated by lymphocytes. “Astercid bodies” and Schaumann bodic
were pot present in the glant cells of thece tuiercles. No ashestos
bodies were found. Those in the ngist ventrlculor myccardium way
ated with ;u?'l:FdEl'&de fibrosis,

The rezults of chemi
perforined under the v
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500 SKAVLEM AND' RITTERHOFF

strate sarcoid lesions and the discovery of asbestos fibers in the
sputum, with 2 history of adeguate exposure to &
rocntgenogrophic evidences of diffuse rulmoenary fibrosic
of the degres ohserved, alone shovid not have caused ceoath, and
sarcoidos’s has m*nuaﬂy been regarded as a benign proces~ - Reisper,*
kowever, on the basis of his observations on cases of pulmorary sar-
Pcimm stated “fnat one is not justified in assuming_ %ov co; fdent an
aititude regarding the ultimate outcome.” This
; a5 in this case, sarcoidosis

Freoe 3 1. .
isbestos fibers ang

vt\u

there was ked dzlatation of the right heact, u,!.ie?,;cr*d 3%
tricuspid and pulmonic ‘acrtic valve ratios and slight passive nypercmfa
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
ventricular weights, it has been shown that therc may be co
relztive right ventricuiar hypertrophy without an inc
heart weight. However, relative right ventricular cardiac }
in Higgins’ series * was not usually 2ccompanied by ev 1dun\,0:, o*’ right
ventricular failure. ¥n view of the significant dilatation of the right
side of the hkdrt and the slight sclercsiz of the pulmonary arterioles,
1ere was, in all probability, some degree cf pulmonary hypertension
in this case. However, in the absence of an increase in total he
cight and in the absence oi evidences of chronic pussive hyperemia
of the viccera there was probably no, or insignificant, exa ggeraho o.f
alr 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, is, i
probability. is true to a variable degree in those persons
fibrosis of the conglomerate type with atiendant ex
einphvsema. This hypothesis, however, does nct o ,ﬂ!ﬂi

17

dyspnea that is seen in occasional cases of diffuse miliary
the framework of the lung by silicotic, tubecrcuicus,

sypei fe tritoreton RTIIR Sery
neopasic tuborcios. It maoy bo that the mechanizm of

i }‘,

\f‘l

such instances is due io irritation o
reflex stimulation of the respiratory ce

Brouer rei’}e‘s‘;} In
view of the cquivocal evidrnces in

i,s'fmpmf of the right beart

3

this case, mecharical sbstruction to the blood rmw weuald not appear

to he the responcible £act0r
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spiratory alkalosis or acidosis. Tissue changes suggestive of alkalosis,
such ag calcification of the renal tubules, were nol found.

Microscopically, there was some difficulty in diffe

svpes of tubercles sh there were many sarcoidal
coitaines ; ubercles f iz}c‘et%‘rzr} nats
containing
difficuit ermine how 1
Morpho iogic iy, since the maioz‘ity}

of Shrasis o

sugge su_.zi that

Lestosis,
.

ifal studies on &bbcmtﬂam the marked peribronchiclar |
seg 1 pie fihrosl

sirated asbestos bodies, the mavked pleural Bhrosis and pleural
tal fibrosis, and the me tapiasza of the bronchiolar

Jicate that the asbestosic was well established and ov
days old. D¢, Lerov U, Gardner, who kindly examin

stated: “In comparison witk ] i
L your case seem fo show more
: can ;.iir'hdh he exnl

Lhin the a\bt‘Qf:(‘ i; ZOr0S G" react im, {
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taneously, but that prehab
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interior of the zzbcr\,u,—;;.;e
aiant cells themselves
zeen in many ¢vses.”
Inclusions pi the l\,chdurm 1 variety, {ound o~
curred in 4 per cent of the glant cells. Some of golden-
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sarcoidosis. Gardner ** pointed cut that, in his sarcoid material, these
2 3

bodies, regarded by many to consist of celcium or  deified recinants. =

of elastica, do not, by the von Kossa method, contain calcium, but,
by the ferrocyanide method, give a strong reacticn fer iron. Culy &
moderate number of the Schaumann bodies observed in the presen
case were either wholly or partially calcified, yet all gave a strong
reaction for iron. Studies on sarcoid lesions of lvinph nodes and spleen
from another case revealed only a few iron-staining noncalcified
Schaumann bodies. The presence of doubly refractile, nonlipoid sub- -
stance in glant ceils and frequently in close relation to Schaumann
bodies has not been emphasized in the Hteratuve on sarcoidosis. It
has been noted, however, that colorless and yellowish tinged refractile

materiz! is often enclosed by the Schaumarn hody. The fact that -

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 abeout many of the small, partially calcified
bodies, this doubly refraciile material appears to be associated with
the development of the Schawnann body. The larger and more densely
stained bodiesswere not as {requently associated with visible doubly
refractile substance. However, fractured and fragmented, apparently
old, Schaumann bodies, 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 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 von Kossa’s stain, by
caleium.

Wolbach,* in ror1, Jadasschn, in 1y19,* and Friedman,'® in 1944,
have described a pecnliar intracellular body in cases of sarcoidosis.
This body, stellate in shape, varies in size up to 25 ju, generally lies
in an intracytoplasmic giant cell vacuole, and stains intensely with
acidephilic 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 glant cells in his case. Both investigators attempted to
determine the chemical structure of this stellate body by specific
however, they were unsuccessful. Boils considersd the pos-

1 el
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hette i, anﬂvl‘.mﬂdz:\'
been :;e:ambad in 7 cases
the S ]
were p‘s'esenf; in :
izmzs az;«:}, trac ?"euumu ial Evmnh Lr}ci D»-fmiz'e ira tion :““ zes of
mzahdted bv th" preae::w of s_ ules on the

icularly in

itien, an occasional W oi‘zac;f asicrmd, in
Iying in 2 large, 3~a r vacuole, was s ﬂu;w?ed by agminate d .
vacuoles. In view of the presence of sindlar ;Hu,-x. ¢
vacuolar bodies, similar asteroids, and the same
asteroid formation iun the giant cells of talcum po
obszrved in one case in this laborstory, these glant
ges must be Legarded uf« Weothach c,ugm ly sugg
biachemical cvioplasmic alterations. In addition, such an ?a?emiﬁ
denicted in the gisnt cells o’i leprcus lesions by Hallory =
them “spicuizied” bodies. No transition siages between W
asieroids and Schaumann’s inclusions were even remotaly s

The pathogenetic relation l ps f asbestosis and sarco
dependent upon the chronolo i development of the lesions
nature of the causative agents, ',;*Es-.-‘..omcaﬂy and histc‘&c}g{ca
case, it i3 most likely that asbestosic preceded the develn
eoidosie. The predominant localization of the sgreoidal
in sshestotic zones of fibrosis with attendant morpbolog
of both lesions, as evidenced by asbestos bodies wit
tubercles and lesions of ndeterminaie type, would sug
t¢ the intimate relationship exisieni botween ﬁr
pneumoconioses. It must be remembered, though,
comnplicated carcoidosiz the lesions gccur in the frames
iung, and tberpf re the morphologic relationships of the 1w
Loznmdentai his would be in agreement with msﬁe who
merpho hme‘"i K4 >;—i}"c:z3:<i is not reconcilable with inbe
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over, to those who regard sarcoidosis as a peouliar frrn:
se then wonld he one of aszhestosis with
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