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INTRODUCTION 

Sarcoidosis is a chronic granulom:->tous disease , 1,rote2J1 in 

nature, and characterized by freouent remissions and exacerbr.tions 

which seldom produce constitutiona l symptoms . The lesion seems to 

spread slowly from organ to organ and is resistant to treatment, 

a lthough spontaneous recovery mey be anticipated in the majority 

of the ca ses . 

Any orge.n or tissue in the body may be involved, but there seems 

to be a predilection for the skin, lymph nodes , lunes , and bones , 

especially of the hands and feet . The lesion seen grossly is a 

pem.·ly gray, semi t ranslucent , spherical or flat nodule, occur-

ring discretely or a s confluent masses . Microscopically , there are 

large , pale-staining , polygonal or spindle-shaped, epithelioid 

cells arranged irregulerly or regul~rly to form a tubercle . The 

tubercle of sarcoidosis is very much like the tubercle of tuber­

culosis with gi ant cells of the Langhans type, but there t ~rpicclly 

is no cent r a l caseation or peripheral infiltrat ion by lymphocyt es 

as in the tuber culosis tubercle . Growth proceeds ' apperently by 

fornFtion of new nodules and not centrifu.gclly . Healing proceeds 

by resolution or by fibrosis . 

Sarcoidosis begins in the ee,rly adult life , and affects both 

sexes . All r aces seen to be a.ffected. , but in cert a in arec.s there 

appears to be a predilection for Hegros. The majority of the ca.ses 

have been reported from the Scandinavian countries, northern Europe , 
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England md North America. The incidence of the disease does not 

suggest a familial or comL--unicable basis . 1Tevertheless , many regard 

the disorder as infectious in origin , and tuberculosis has been 

cited as the underlying cause. The evidence for this view is meager , 

however, and it is of intere st that patients with sarcoid are more 

refractory to tuberculin than are normal persons of compar a.1\le ·e.ge , 

sex end race . 

Patients with sarcoidosis may live for many years without severe 

symptons or signs . Death due to sarcoia_osis is usually caused by 

a progressive fibrosis of the lungs leading to right heart failure . 

Granuloma of the myocardium has been the cause of death in some 

cases of ]oeck 1 s Sarcoid . Other causes of death have been . from 

accumulation of sarcoid tissue in the mediastinum and central ner­

vous system . 

As far as etiology of the di sease is concerned , opinions are 

still divided . The similarity of the sarcoid lesion to the lesion 

of tuberculosis has led many to believe that saxcoidosis is some 

atypical form of tuberculosis . I have at tempt ed to select the 

pertinent clinical and experimental evidence for both sides of this 

concept in order to present a complete and impartial review of the 

l iterature for better understanding of this discussfilon . 

2 . 



HISTORICAL REVI EW 

The disease now generally kno\'m as Sa.rcoia. , Sarcoidosis , or 

Besnier-Boeck-Schaumann 1 s Disease, has attracted considerable 

attention in the mea.ical world , particulnly in the past two decades . 

It has been the subject of innumerable descriptive articles and 

several important monographs . Most of the progress in understanding 

the disease has been limited to clarification of the clinical pic­

ture and recognition of some of the pitfalls in diagnosis . As yet , 

little is lL~own concerning the etiology . 

A ma.jor division of opinion concerning the etiology has devel­

oped over the possible etiologic role of the tubercle bacillus , with 

no st invest iga.t ors either supporting or conder.c1ing the theory . The 

relation sarcoidosis bears to tuberculosis or possibly t o other 

forms of gra.nulomatous diseases also remains a natter of contention . 

Conclusive demonstration of its :presence rests entirely upon the 

histological structure of the lesion which it produces . 

The early history of sarcoidosis has been thoroughly reviewed 

by Hunter (31) and others ( 63, 15 , ~5) . For completeness only the 

salient historical features of the diser se will be :presented h : re . 

Although Boec.~ appears to have been the first to describe the 

histological characteristics of the skin lesions ( in 1899) , 

Job.nathan Hutchinson had published, a s eerly .s.s 186SJ, what was 

probably the first clinical c-:.escription af sarcoid.osis . The lesions 

were observed involving the extremities . In 1889 , ]esnier cescribcd 
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a s;cin lesion which he named lupus pernio , involving; the nose , 

face and fingers . Tenneson , in 1892 , reported a similar case a.nd 

added t hat the ee..r lobe could be ~£fected. Caesar Boeck , in the 

proffessorial chair at Christiania, described , for the fir st tirae 

in 1899 , the morbid histology of the skin lesion . 

The next contribution came from the roentgenologi sts . As 

early e. s 1902 , Keinbock noted on r adiol ogi cal exam, curious 11 cyst s 11 

in the digits and toes of a twenty-seven yea,r old -oatient who had 

acauired syphilis five years previously . In those early aeys of 

roentgenology , he att ributed the lesions to syphilis . Kreibick , 

in 19042 , associated these radiologic findings with lupus pernio . 

This observe.tion was confi rr.1ed by Ri eder in 1910 . 

In 1915 , Bittorf and Kuznitzky described the morbid ch~nge s 

in certain viscera (spleen 2nd lynph nodes) confirmed on biopsy to 

be Boeck: 1 s Sarcoid . Schaumann , in 1917, described the microscopic 

appearance of lymph glands and osseous lesions f r om both lupus pernio 

end Boeck ' s Sercoid . He found these lesions to be identical hist o­

logica.lly . He wes the first to associe.te these findings with the 

veried reports that sarcoid lesions could be found in vFrious organi c 

systems . He postulat ed that this vras a gener alized disease, pri­

marily effecting the lynphohematopoiet ic appar atus , end onl~r inci-

c' ent ly the skin . 

Scattered papers depicting either the clinical or histological 

ch&nges in lymph 6lands , or in internal orgc:ns , began to appear in 
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the literature in the following ten years . Kischin, :Bernstein, 

Goecherman , Koszleman , Sidlick , Doub end Menc1.gh a ll contributed 

:pertinent observdions . :Between 19Zl and 19:½, other ca ses with 

visceral involvement were recorded by Kirklend, Horton , FtUL1<:, 

Bayer , J3ergel and Schexff . In 1932, Kissmeyer su.'J1De.rized the pre­

vious contributions in an important monagraph E'nd added meny origina l 

observa tions of his own . 

In May , 1934- , the 11 R1 eunion Dernatolo~ique ce Strc:.sbourg11 d evoted 

itself entirely to the consider <!tion of 11 s e.rcoid 11 • This symposium 

brought out e. number of unique aspects of the malady , with pa,pers 

being contributed by dermatologists , internists , pathologi sts , end 

roentgenologists :f rom Germany , Switzerland , Fr ance , Sweden and 

Derunc1.rlc . At this meeting the male.dy we s properly cE.lled 11Hut chinson­

Boeck-Sercoid11 . 

As this disease became more and 1:1ore f ar:iil i z.r to clinicinns, 

the literature on the subject hc.s g rown proportiona.tely in volune . 

This has lead to the recording of many instances of a diseese , 

previously unrecognized , or n i $teken mos t often fo r tuberculosis . 

F reiman (15) has estimated thPt well over on thousand ca ses had been 

reported by 194 8 . One of the largest series has been published by 

Ricker and Clark ( 69) :who have analyzed three hu..ridred ca ses occur­

ring in the United States Army . 

Cases of sarcoidosis have been reported f ror.1 pr e.cticclly every 

country in Europe , but especi~lly the Scandinavian countries . 
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Other countries reporting this disease include Australia , Japan , 

L'"'.tin-Anerica end there have been sn increc.sing nwnber of reports 

fron the United States end Canada. 

ErIOLOGY OF SARCOI DOSIS 

GElTEP.AL CONSIDER1;.TI01JS. 

Nothing illustrates the fact that the etiology of sarcoidosis 

rema ins so uncertain any better than the multiplicity of theories 

published at one time or tnother . These theories implicete practi­

cally every agent capable of prod.ucing e. granulonatous :reaction 

or of diffusely a.ffecting the reticule-endothelial system . While 

nany different opinions concerning etiology have been nresented , no 

one has been able to nrove to his, or to others sa.tisfa.ction, the 

true etiology . Thinking has gra.dually g r avitat ed toward several of 

nany possibilities , such as : (1) the causative a~ent raey be a rare 

fern of nonce_seating tuberculosis , in which , presUDably , the virulence 

of the tubercle ba.cillus is very low; (2) a filterable_ virus ; (3) a 

reticulo-endotheliosis or pathological tissue . reaction elicited by 

raa.ny infectious micro-organisms , or possibly by some nonliving a.gents 

(23) . 

The concept the.t sarcoidosis is an altered form of tuberculosis 

has been a popular one , and after a revie"' of the literature it 

seems the evidence has been presented principly for or egainst this 

theory . The concepts , factual and theoretical , presented by both 
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sides can best be grouped into four categories: I. Bacteriologice.l ; 

II . AnFtomica1 ; III . Innunological; IV . :S-oidemiological. 

I. BACTERIOLOGICAL CONCEPTS. 

Those who hold that sa.rcoidosis is a form of tuberculosis 

empha,size the frequently quoted and controversial work of Kyrle ( 38) 

who reported the earliest successive observations on a proven Cf'aSe of 

sarcoidosis . He followed this case over a per iod of two years and 

during this time the patient did not ever elicit a positive tuber­

culin skin test reaction . The pat ient had three febrile episodes 

over this period of time whi ch were accompanied by exacerbation of 

the skin lesions . Biopsies of the skin in the 11 presercoid11 stege 

showed only a nonspecific inflammatory reaction with acid-fest 

bacilli in stained sections on the tenth dey of the exBcerbation . 

Guinea-pig inacul2tion was negative . By the twenty-first de,y , the 

infiltrate was composed largely of epithelioid cells accompanied 

by a few giant cells . The bacilli were reduced in number end 

guinea-pig inocule.tion again was negative . After thirty-six days 

the epithelioid cell foci were free of org~nis:r.is and the lesion 

developed a typical ee.rcoid structure, com~lete with epithelioid 

cells and giant cells of the Langhans type with slight perituber­

cular infiltration of small round cells. :By the ninety-fourth day 

the infiltrate had disap:pea.red . One of two guinea-pigs inoculeted 

during a febrile episode developed tuberculosis. It is difficult to 
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evcluate this case in vi ew of the fact the.t this work has not been 

repeated successfully by other investigators . 

According to Ko ch , the indis:;;ro.table proof of a tuberculous 

causation was to find the acid-fast bacillus in the tissue . A strong 

argµment along this line, offered in =avor of the tuberculous nature 

of sarcoidosis , is the occasional finding of tubercle bacilli in 

microsco7ic ex?...minctions of lesions recovered from e.nimals inocu-

lated with selected tissues from a patient with sercoidosis . Pinner 

(65) has listed various positive findings a.~d other rcfer;mccs (81, 

59, 89 , 92) are also found in the literature . 't·/hen the evidence is 

reviewed, the number of positive findings as compared with the 

nUJ:1ber of repeated failures to ide·ntify the organism in the lesion 

or by enimal inoculation seems to naJ.ce this finding inconclusive . 

The fact that the acid-fast organisns have been found in eBrly 

sarcoid lesions occasionally, but are consistantly absent in older 

lesions , plus the fact that they are rarely recovered by animal 

inoculation has led to many and diverse explanations of this 

phenomenon . 

Some authors contend th8t the organisms ere in a filterable 

form or h2ve dissocisted into nonacid-fast forms (48 , 80 , 30) . 

Hollister and He.rxdl (30) h2ve sl.l{;gested that the positive animal 

inoculctions might be due to -_msus:pected tuberculosis in the patient , 

occurring in cor-.junction with the sarcoiclosis . Others ( 75, 65 , '1-8) 

have suggested that sa.rcoid.osis is a :;_:.,hase in the develonment of e,. 
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caseating tuberculosis in certain individuals . 

Freinan ( 15) states that if the 1 esion is acth2lly due to the 

usuc~l form of the tubercle bacillus , it night be 2ssur.1ed tha t the 

orea.nisms are quickly killed and disentegra.ted at their points of 

f ocali zation under local imcrune forces . Under these circumstences 

the lipoids of the tubercle bacillus night be capable of inducing a 

tubercle foroation . This has been demonst rated experinentally by 

Sa.bin ( 76), Smith burn and Thoma s ( 78), uho have sho\'m that the lipoid 

fraction of the tubercle bacillus conta ins maturation fact ors for 

nononuclear cells , epithelioid cells and epithelioid giant cells . 

The stinulus to form tubercles resides in certain fatty acids of 

high molecular weight , and two exceedingly conplex substances (both 

phosphatides) may be considered as the typ:is of lipoidal substance 

especially characteristic of the acid-fast strains of the organism . 

'!1he tuberculo-phosphatides plus phthioic a cid are responsible for the 

fornation of the epi theliod cell . The wnx is responsible for the 

acid-fast property of the tubercle bacillus. 

1/hen the sarcoid i noculation experiments were reviewed by 

Rostenberg (73), he came to the conclusion that it we,s r are for 

tuberculosis to develop in inoculated animals . He st ated that if 

tuberculosis should develop at all, it was nearly always only after 

s everal passages or after a protracted time had elapsed following 

inoculation. Lindau (42) commented regarding this as follows : A 

source of error exists in that guinea-pigs are usu.ally kept ·under 

9 . 



observ£:.tion for a long time (up to a year) and it is a well kno,..m 

fact that guil'.l.ea-pigs living for more than three nonths in a room 

,,here tuberculous animals are kept may acouire tuberculosis spon­

taneously . 

Rostenbe:r:g ( 73) grants that the rat gives . a sercoid-like re­

action to inoculation with tubercle bacilli but also notes th2t the 

r at behaves in a different fashion imuuno~ogically from nost species 

toward the tubercle be,cillus , He wonders if the findings in the rat 

are identical with those of patients with sa.rcoid . A fact admitted 

by several authors (19, 27 , 12 , ) is that nunerous tubercle bacilli 

can be f otu1d in the lesions developed in the r at, but the constant 

finding of these organisms in the r at lesions has no counterpext 

in hUL1an sarcoidosis . Kallos (35) has :produced evidence which i ndi­

cates that the white rat behe..ves toward the tubercle bacillus in 

this rather abnornal f ashion due to the presence of a latent Baronella 

in'fection , which he believes so stimulates the r eticulo-endothelial 

systeu of the animt=tl that it is able to wi thst cnd other or ,,.snisms, 

such as the tubercle b.s.cillus . He denonstrated th2t once the 

Bartonella infection was cured 2nd the spleen extirpated , the animal 

could be inoculated with tubercle bacilli with the 1.rnual ty:'.}3 of 

caseation tuberculosis consequently developing . 

Finding acid-fast b~cilli in sarcoid lesions of a hunan could 

mean that sarcoidosis predisposes a person, especially the lungs 

and lymph nodes, to the clevelopnent of pu.lmon<'ry tuberculosis , just 
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as silicosis ure?isposes an individual to the development of the 

pulrnone,ry form of tuberculosis (73) . Hogan (29) suggests th~t a 

sarcoid lesion may it1pinge on a healed tuberculous l esion in such 

a way as to destroy the capsule that keeps the bacilli pent up and 

thus allow for the dissemin~tion of the tubercle bacilli in the lung 

itself , or through the blood streem to other paxts of the body . 

Vivas and his associates (97) point out that a possible reason 

tuberculosis is nor e fre-quent in persons with sc:>..rcoia.osis th2n in 

the r est of the ?Opulation may be that sarcoidosi s is often mis-

tal~enly diagnosed as tuberculosis and the patients then placed in 

a tuberculous environment , where they are continually eX}_'.)osed t o 

virulent tubercle bacilli . Finally , Snapper (85) stated tha t a 

terminal develoJ?l;:ient of tuberct..losis in pat i ents with Boeck 1 s Sarcoid 

can haxdly be considered a s proof the tuberculous b~sis of the disease , , 

since in pat ients with diabetes mellitus , Eodgkin 1 s disease , end lepv~sy , 

a terminal tuberculosis in not infrequent . 

I t has been suggested by some authors thnt sa.rcoidosis may be 

caused by an atypical form of tubercle becillus , a vzriety of 

becteria or fungi with nonacid-fast characteristics . Schaumann (79) 

cultivated nona cid-fast types of bacill i r esembling di phtheroid and 

streptothrix types which gave positive complement fixation tests 

with Besredk 1 s antigen and he consi dered these organisr.:1s to be bovine 

in type . Others (16, 34 , 72) , by successive nni mal inoculet ion of 

tissues r emoved from proven cases of sarcoidosis h&ve elso obt ained 

bc?.cilli of the bovine type . Err;,lo:-ring the Hallberg method of 

straining the tubercle b2cillus , Sch2uraari.n end Hallberg ( 80 ) have 
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denonstre,teda~-mycotic form of organism in e, number of crses of 

se.rcoidosis . In early lesions of this disease l.fellon and Beinhoue r 

(48) ha.ve isoleted a partially nonacid-fast actinoi:iyces-like thread 

or a b Pcillary form of the tubercle bacillus . After meny tr ' nsplrnt­

a tions , this organisn developed into a strict acid-fast f orm . 

culturally indistengueshable fron avian and hur1an tubercle bacilli . 

They showed experimentslly that the acid-fast culture , with which 

the :patient had originally been infected , WGS ca.:9able of T>roducing 

non-case~ting lesions of the same e enera l tY:;?e as those found in the 

pat ient . Crawford (19) in another case found both the 11 a ctinon?­

cotic11 and the 11 cocca l 11 type of the tubercle b2cillus . lUller (48 ) 

has succeeded in converting an acid-fast t ubercle ba cilli into a 

nonacid-fast t ype and after transferring it to a suitable media the 

organism reverted to the a cid-fast t ype . He concluded from this 

tha t the nonacid-fast forms of the tubercle be,cilli were spacific . 

II . ANATOHICAL COUCEPI'S . 

There is a histologic reserablence of the sarcoi dosis lesion to 

the 11hard tubercle" p roduced by the tubercle brcillus under certain 

conditions . In fact, the rcsemblence of the rai l iary lesions of 

sarcoidosis is so close th:.>t the f ormer are often celled fl ha.rd 

tubercles" . This desienat ion is often used to indicate t h e "':lre­

dominence of cellular ? rolifera.tion in the earcoid granuloraa a,s 

contrasted with the necrotizing tenc'ency of the tuberculous lesions . 

The lesion of sarcoidosis, wherever i t is fou.."'1.d , is chs racter-
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ized by focal a.res.s of large mononuclear cells of epithelioid type , 

Nith occasional multinucleated giant cells . Neutrophilic leukocytes 

and c,cseous necrosis are absent, end reticulin fiber s are demon­

strable and intact throughout the nodule . This is in contrast to 

the bree.kdo\'m and disappearence of these fibers in tuberculous 

lesions associated with caseation . A few lymphocytes may be ~resent 

in e.nd around the focal lesion , but comonly a re less numerous than 

in tuberculous lesions . 

The focal lesions of sarcoid tend to be sharply circuoscribed 

and are sepe.rated from surrounding t issues which are without evidence 

of inflamnatory reaction and appear nor:w:=-1 . Although they are 

ve.riable in size , there is rela.tivly little tena.ency to become 

conglomerate . The epithelioid cells and giant cells are essent­

ially similar to those which mcy be found in tuberculous lesions . 

However , the epithelioid cells often give the impression of being 

lorger and have more nuclei , which are often distributed evenly 

throughout the cell rather than having a peripheral arrangement . 

Acid-fast organisms are not demonstrable in the lesions by the usual 

staining techniques or by animal inoculation . Various type of 

inclusions have been found in the giant cells in some cases , but 

but such inclusions are not pathognomonic of sarcoid lesions (1) . 
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Figure 1 . 

Sarcoidosis of e lymph node found in the region of the common 

bile duct . The histological picture is that of a sharply circum­

scribed lesion , limited by t issue undergoing fibrosis , and cont a in­

ing large mononuclear cells of the epithelioid typ~. There is no 

neutrophilic i nfiltration or c"'seation seen which one would expect 

i f this were a tuberculous l esion . Surrounding the tuberculoid 

lesion are many lynphocytes but no evidence of inflammation as 

·JOuld be expected around a typical tubercle of tuberculosis . There 

is no evidence that the l esion is c1.t tempting to unite with like-adja­

cent tubercles . 

Courtesy of J .R. Schen..lr in, M.D. 
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Eigure 2 . 

Sarcoidosis of a lymph node . This is another section through 

the same lym:,h node seen in Fi . 1 . There is the same histological 

picture apparent here , but in addition there are several lP-rge 

multinucleeted giant cells of the Langha.n 1 s type to be seen . The two 

lesions pictured could be confused with the 11 hera_ tubercle11 of a 

nonca seating tuberculosis but for one thing; one would expect to 

see ca sea.tion in a tuberculous lesion before it hEd attained this 

size . 

Courtesy of J .R. Schenkin , 1'1 .D. 
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There are several points in which the t1-.ro lesions differ . The 

tuberculous lesions may apparently persist in recognizable f orm 

e~ter the organisms tlnt have formed them have been Qestroyed (3, 64:) , 

and they do not seem to be capable of persisting for long periods of 

time a s do the lesions of sarcoidosis . There is also a l &ck of 

correlation in the di stribution of the lesions . While the pattern 

of dissemination in se.rcoidosis suggests a heoatogenous spread with 

lymphoid and reticule-endothelial localization, it is different from 

miliary tuberculosis . Involveoent of the i:,yocardium , not very unu sual 

in patients with sarcoidosis , is r arely seen in those individui:\ls withe 

tuberculosis (90) . On the other hand , the serous surfaces of the 

intestine, meninges , ~d the ad.renal gl81ds , so corru::ionly a~ f ected by 

tuberculosis are rarely involved by sarcoidosis (5 0 , 57 , 90 , 44 , 15) . 

II I • I M1,f01WLOGIC CONCEPTS . 

To say that the tubercle bacillus is the cause of sa:rcoidosis , 

one must at this point er2lain the fre quent negetive tuberculin 

rec' ction exhib±ted bypatients with sarcoidosis . One _nust also form­

ulate an explanation for a specif ically alter ed tissue st ate whereby 

organi aras can be rapi dly destro:,ed and tubercles formed in the 

ab sence of a hyper sensitive st &te . 

The question arises wheth er the suspected dissoci ations in 

sercoidosis e.xe the r esult of an inherent property of the tubercle 

be.cilli or whether they are the result of irnn1.mi ty in which the 
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negative tuberculin reaction mey be en expression . In 1914 , 

Jeda ssohn proposed thf' t this ste.te be designated as "positive 

anergy 11 , and be distinguished fror:i the infected state and the ca­

chetic st2te by the terms "absolute e.nergy 11 and "negative snergy 11 

respectively . He believed the positive energy was partly the result 

of anticutins (tuberculin-neutralizing antibody in the serum of 

sone individuals) which he believed to have der:ionstrated in rats . 

Pinner and his associctes (66) argue that this may be a partial 

immunity state which is capable of modifying the tuberculous infect­

ion until it loses the characteristics of tuberculosis , but if for 

any reason the immune st a te is broken do,-m , the process may be 

transformed into the usual form of tuberculosis . In support of this 

contention is the fact the.t the l e sions of sarcoidosis a.re usually 

regressing or in large :iart healed at the time the tuberculosis 

supervenes (68, 75) . LenuJing 1 s investigation (41) , if confirmed , is 

significant . He vaccinated a number of sa rcoid patients with B .C.G ., 

end although the regional lymph nodes showed unmistakable s2.rcoidosis 1 

the Uantoux reactio!ls , even with as large a dose as 1.0 ragrn. remained 

cor:ipletely n egat ive . 

Cornbleet (8) has reported on a series of six cases with di 8.,f-nosis 

of sarcoidosis verified by biopsies of the s~dn r. nd 1:-,rmph nodes . 

They were inoculated with ] .C . G. vaccine by the multiple puncture 

method . Five of these ca ses gave negative reactions to tuberculin , 

?nd the sixth pc\tient was positive to 1 : 100 uaterial. The vaccin£,,tion 
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\Ta.S considered successful in all cases , in that the che.r a cteristic 

papules were present at the site of t he inoculation . 

I sra.el ( 32 ) made a study of B .C .G . vaccine under controlled 

conditions in twenty ·~atients with sarcoidosis which indicated tha t 

individuals with this disease were unable to d evelope end naintdn 

skin sensitivity to tuberculin . He a lso noted t hat only one-third 

of the patients with t h is disease exhibit a positive tuberculin skin 

reaction . He conr~ented that the percent age of positive reactors to 

tuberculin e.nong the young adults in nost ~arts of the country at 

this time is no greater than this . 

Thona.s (90) observed fifteen cases of proven se,rcoidosis over 

11 period of seven yea r s . Ee found seven :::,atients to be Et.ner p;ic and 

seven other j'llti ents reacted to 1 . 0 mgm. or less of t uberculin . There 

were no anticutins in the ser ~ s of four anergic patients , and he 

could not demonst r at e eny good correlat i on between t he occu.rrence of 

a.nti cutins and the negat ive tuberculin reaction in his series of ccses . 

Maxtenstein (47) has r ecorded a negative tuberculin rea ction 

in seventy-one percent of t:1e c r- ses of sarcoi dosis end seventy-six 

percent of forty cases of lupus pernio . Longcope (45) had seventy­

four cases in the Johns Hopkins Hospital series of which sixty-five 

perc ent hcd negative reactions . Kissmeyer ( 37 ) states a negative 

r eaction was obteined in sixty percent of his thirty-five patients 

•lith doses of tuberculin up to 1.0 mgm . He concurs with Pinner 

that positive tuberculin reactions are less common in patients with 
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sarcoidosis tbs.TI in the g eneral -po:pulc.tion of the si:.me age . This 

we.s uarticularly striking since his group of thirty-five :pe.t i ents 

wa s made up of thirty negros . 

Ricker md Clark (69) in their study of se.rcoidosis in the 

negro h&ve even more striking statistics . Using young soldiers 

of the United States Army , with the m.s.jori ty of the soldiers being 

negro , they found that out of eighty-eight ca ses of sarcoidosis 

there were only three positive rea ctions , or about a four percent 

incidence . In one of these positive ce.ses c c> seating tuberculosis 

wa s found in one of the lymph nodes , end in another the tuberculin 

r eaction, at first negative , become -Jositive after onset of a tuber­

culous meningitis . 

In att empting to expla in this phenomenon , Longcope (43) pro­

poses that this generali zed deficiency , illustrated by 2nergy to 

t uberculin, na.v be analogous to th:. t which occurs in mea sles . Also , 

d1.tring the active infection by the causa tive ., ,.,. ent , :possibly en 

unknoim virus , the rea ction to tuberculin is suppressed and the 

~~in test is nega tive . 

Dubin (11) has shovm. th at this rea ction is not specific end 

st ates that patients w-1 t h Hodgkin's disea se a lso are deficient in 

ability to produce antibodies . He st a tes thr t this is a ~eneralized 

deficiency which is demonstrated by a lower incidenc e of positive 

serologic t e sts for syphilis , 2nd an inebility to make Rntibodies 

e.gainst bru.cella antigens . 
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Reisner ( 68) noted a change in the tu"berculin reaction from a 

neg~tive to a positive state , or an increase in the degree of tuber 

culin sensitivity in several of his c -ses th· t developed frruik 

tuberculosis under observation . In some , the altered rea ctivity to 

tuberculin was found to hc:ve :preceded the app3.?.rance of clinical 

menifestations of active tuberculosis for a period of several months 

or y~ars . This su<?;gested an increased sensitivity to tuberculin , 

developing in a c2se of sarcoidosis , that oey be more than a fortuit­

ous circumstance and might signify a potential transforoation into 

manifest tuberculosis . This observation h os also been made by 

several other authors (79 , 43) . 

Rubin end Pinner (75) noted a po sitive tuberculin test in one 

case with a primary tuberculous infection . Uine years later the 

patient developed cla ssical evidences of a generalized sarcoidosis . 

A lfantoux test at the time was negative and a biopsy of a lym:ph node 

showed sarcoidosis . Thr ee years l a ter the intracutaneous tuberculin 

test (e .T . 1 :10) was positive and at autopsy a caseous pulmon~ 

tuberculosis was found . PappeIL~eimer (60) and Carnes(5) h.?ve inde­

pendently re-1orted th£_t it is possible to find typica l tubercles 

and large caseating tuberculous lesions side by side , the former 

i..rithout ca seation and without bacilli , the latter teer.1ing with bacilli. 

Rostenberg ( 73) finds it difficult to under stand how sa.rco.idosis 

can be a manifestation of en a ltered irar.runologic response to the 

tubercle bacillus when one has in one area a sarcoid lesion and a 
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few oillimeters away an ordinary tuberculous lesion , since this sbuuld 

indicate a usu.al type of hypersensitivity reaction on the part of the 

host to tubercle bacilli . 

Heden (26) has reported on two cases of sarcoidosis , one of 

which had a positive end the other a negative tuberculin reaction . 

He gave intravenous injections of a lipoid substance , extracted from 

tubercle bacilli , to both patients . The tu~erculin test remained 

negative in the patient with the original:. negative reection , but 

the other ~0atient developed more discomfort and had a tempore.ry 

desensitization for the lvIE'.ntoux test . There was also an increase 

noted in the volume of the hilar glands . 

·2rfringe (93) records a case of sarcoidosis who failed to 

respond to tuberculin, but later developed pulmonary tuberculosis . 

The tubercle bacilli were cultivated from the sputum, killed , and 

injected intracutaneously . A .lesion like that of sarcoidosis devel­

O?ed and the Uantoux test renained negative . It was concluded that 

the r eaction produced by he&.t killed bacilli wes similar to those 

~orduced by B.C.G. 

Tuberculin reactions in sarcoidosis Pre usually negetive , but 

the incidence of positive reactions is appreciable. Reisner (68) 

found a positive result in forty percent of his thir;ty-five cases . 

'.However, nost of the rec.ct ions were v1eak . Lomholt ( 46) found a 

positive result in eighteen percent of his cases with strong 

reactions in two percent . Bernstein end Oppenheimer (3) found four 
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positive reactions in their six cases , or a sixty-six percent in­

cidence . 

In 1941 , Kveim (56) described the production of a cutaneous 

skin reection in -patients with sarcoid.osis following intracut?.neous 

injection of a heated saline suspension of lymph glends obtained. 

from active cases of that disease . The response was described as 

a small brownish-red , indurated papule at the site of the injection , 

which was r emarkable for its slow evolution and persistence . Char­

acteristically , the reaction reouired ,-reeks to attain its maxir.1urn 

size end there-aft er renained vi sable for many months . The micro­

scopic picture reveal ed a histological picture similer to that of 

spontaneously occurring sarcoidosis . Simultaneous injections of O.T . 

and the Frei cntigen in the same pati·ents gave no comp;_:,.ra.ble response . 

Conversely , the sarcoid material yielded nega,tive results when 

ad.oinistered intracutaneously to normal individuals and to persons 

\·1ith syphilis or lupus vulgaris . 

Sinilar reactions have been seen when intracutaneous injections 

of killed tubercle bEi cilli were injected in sarcoid cases . Helson (5) 

believes thet t:h.is reaction might be a generalized tissue_ response 

to a number of differ ent substances rather than the specific reaction 

that Kveim believed it wa.s . In ex_perinents uith seventeen American 

negros with sarcoidosis , Nelson found that eleven c, ses hn.d a 

positive reaction , but none of the healed or-inactive cases gcve a 

positive r esponse . The individuals with positive skin tests to 
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sarcoid material also gave a characteristic Kveim response to normal 

spleen tissue . Ler.1r.1ing (41) has also :produced this same type of 

response using normal spleen and leukemic tissues on the skin where 

:S .C .G. ve..ccine hcd been t1ade in the case of Schamnann I s Disease . 

Danbolt (10 ) has duplicated Kveim 1 s experiment , with similar 

results . He excised papules from nine cases and on histological 

examination found granulation tissue made up of epithelioid cells 

surrounded by lyr;iphocytes and occasional giant cells of the Langhan ' s 

type; in other words , a histological picture very similar to the 

lesion of sarcoidosis . Leider (39) also concurs with Kveim 1 s findings 

and believes that the te st is of distinct diagnostic value . He 

states the disadvantage of t he test lies in the difficulty in 

processing standardized material and the slow development of the 

actual reaction . He al so believes that the Kveim r eaction , as well 

as the reaction of an individual with sarcoidosis to B.C.G. , 

confirms J adassohn 1 s concept of specific positive anergy to tuber­

culin in sarcoidosis . 

Investigating the theory thl'lt sarcoidosis might be caused by 

some at ypi c1:l form of t h e tubercle bacillus , Brooke c:nd Day (4 ) 

prepared a tuberculin vaccine from ei ghteen different strains of 

human , bovine and avian strains of the Mvcobecterium genus . This 

included , among others ; M. butyri cUt'l , H. smegmatis, 1-1 . lepr8.e , 

M. phlei , M. marimun and M . ..:1seudoperlsucht . They injEcted this 

vaccine into seven patients with sarcoidosis end into five normal 
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controls . Three of the s even cases with sarcoidosis end two of the 

five controls developed sensitivity to O.T . prepared from human 

tubercle bacilli. The experiments offered no evidence for , and in 

fact , rep resent evidence aPainst the vi ew t hat the etiology of 

Boeck ' s Sarcoid Disea.se is related to any member of the I:Iycobacterium 

genus used in this series . Longcope (43) , eSter an examination of 

the lyuph nodes , cultures , inoculation of guinea-pigs , rabbits and 

pi geons concurs with Brooke end Day in that no evidence could be found 

to support the claim that the disea se wa s caused by human , bovine or 

avian tubercle bacilli . 

The ef fect of cortisone on sk in sensitivity to tuberculin ha s 

been investigated by Pyke and Scad.ding (69) . They found that the 

sarcoid tients with a negative reaction to tub erculin developed a 

t ransient sensitivity l a sting one to seventeen days while cortisone 

we. s being adninistered syst emically or locally . In a few M:antoux­

negative ca ses, t uberculin plus cortisone admini stration gave 

negative results . In several Mantoux-positive cases, the skin hyper­

sensitivity appeared to be either i nhibited, diminished or unef f ected 

by cortisone . This l a.st result wa s also true in three sarcoid 

patients, e_s proved clinically and hist oloe;i cally , with :oositive 

Mantoux r eactions . This phenomenon i s of theoret ical int erest in 

relation to et iology l'nd may :prove to be of pr actical importance a s 

a di agno stic t e st . 

Carnes and Raffel (6) have nade a conpL rison of sarcoidosis and 
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tuberculosis with respect to the com-olement-fixation test using 

antigens derived from the tubercle be.cillus . They used eight 

different antigens of the Mycob.scterium genus on twenty-two cases 

of sarcoidosis . twenty-six cases of active tuberculosis and thirty 

controls . There we. s no clinical or pathological evidence of active 

tu ~erculosis among the sa.rcoid patients , although four of this 

group had positive tuberculin skintests . Positive serologies \·1ere 

obtained in five (27 .3~) of the ca ses . In contrast to this. sixteen 

(61 .71 ) of twenty-six cases of active tuberculosis gave positive 

serologic reactions and the average titer was higher in this group 

than emong the cases of sarcoidosis . Ten (33 .31 ) of the healthy 

controls. who had positive tuberculin skin tests, gave positive 

complement-fixation reations with titers similar to that of cases 

of sarcoidosis . It is believed, therefore, that the positive comp­

lement-fixati on tests observed among the ca ses of sercoid nay be 

due to past t uberculosis infections wirelated to sarcoidosis . Unless 

natients with sarcoidosis have an impaired ability to develope 

complement-fixation antibodies to the tubercle bacillus , the con­

siderable difference in serologic reactions between them and cases 

of active tuberculosis indicates a difference in etiology of the 

two diseases . 

Hiddlebrook and Dubos (51) have developed a hem::;.gglutination 

reaction to detect the presence of antibodi es to some fractions of 

the tub ercle b->cillus in the serum of tuberculous pa.tients . They 
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take advantage of the reaction between the sheep erythrocytes 

treated with a component of a :polysaccha.ria.e fraction of the 

mammalian tubercle bacilli and the sera of tuberculous J;e,tients . 

Observations show thct at l east one heat stable component presFnt 

ins polysaccharide fraction of the tubercle bacilli cen be adsorbed 

onto sheep erythrocytes , rendering them agglutinable by antibodies 

dir eeted against them . The antibodies responsible circulate in the 

blood of immunized e.nimals and individuals \•:ith active tuberculosis 

and have a cross reaction with the \las Perman positive sera . The 

~ositive tests are considered sigr ificant if the titer is 1 : 8 or 

higher . 

In reviewing the Middlebrook end Du.bes hemagglutinetion test, 

Smith and Scott (83) repeated the test on eleven cases of sarcoidosis . 

The diagnosis was based on clinicnl and historical findings and there 

was no reaction to the tuberculin test of l : 100 rriluted O.T . Seven 

of the eleven had titers which were nositive in the range of tuber­

culosis and four ht.d negative titers . ~here was no record given of 

the titer and the evidence found here wa s not definite, but aa_ds 

to the composite picture . 

Though the number of reports is small, Lon~cope and Freiman (~4 ) 

feel t hat the hema.gglutination test for tuberculosis , which is high 

in a high percentage of the cases of active tuberculosis , is either 

negative or den1onstrable in such low titers that it is insignificant 

in the vast majority of ca ses of sarcoidosis that have been examined . 
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It has been known for some time that skin sensitivity to tuber­

culin can be lost , even to the degree whereby a subject ma:y fail to 

react to large doses . Rothchild, Frieden and Bernstein (7~) demonstrat­

ed coraplete desensitization to tubercle bacilli and to tuberculin in 

guinea-pigs by prolonged and properly graded courses of subcutaneous 

injections of Koch ' s O.T . The desensitizing power of purified 

tubercular-protein was found to be less in proportion to its power 

to produce allergic reactions than Koch ' s O.T . The infection in 

desensitized immune anima.ls does not introduce into the histological 

picture of tuberculous lesion features that are novel to the path~ 

ologic , icture of human tuberculosis . Complete desensitizetion 

did not deprive the ani1:ials of any aspect of their imnuni ty. It 

has been postulated then that a. similar effect nay be produced by 

repected hemntogenous a_issemination of the tubercle b2cilli as might 

be the ce se in sarcoidosis (15) . 

This theory has been substentiated by enimal experi mentation . 

Schwe,backer and Wilson (82) found that large infectious doses of 

tubercle bacilli caused little difference between vaccinated animals 

and control animals , but the vaccinated animals were protected from 

small infecting doses by an immunity , evidently of low order . Skin 

sensitivity took longer to develope and never was so high in B.C.G. 

vaccinated anir.1als . tJells and Brooke ( 95) vaccinated guinea-pigs 

with vole (bccilli ceusing tuberculosis-like disease in the rodent , 

Hicrotus) acid-fa.st bacilli prior to infecting them with virulent 
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namme.lian tubercle bacilli . They found that i t gav e a degree of 

protection whi ch wE.s apparently far greeter than has been recorded 

by other means . 

Willis ( 9o) has aJ.so der:ionstr...,t ed exper imentally that desen­

si ti zati on occurs spontc:.neously in animals . After injection of 

tubercle bacilli of low virulence into guinea-pigs he found the 

guinea-pigs exhibited a gradual declining cutc:neous allergy as in-

f ection subsided . Some guinea-pigs , after thirty months , were found 

to be able to call forth a high specific immunity to reinfection 

with virulent tubercle bacilli . 

It h2..s been noted under nanatonic c.rguments 11 how active 

tuberculosis is a frequent terminal coi:rplice,tion of sarcoidosis 

with a negative tuberculin test becoming :positive with the develoT.>­

ment of a caseating tuberculosis . Reisner (63) and others (69 , 79 , 43) 

have observed that a positive tuberculin test may precede the 

clinical manifestations of active tuberculosis by several months . 

Other observers (41 , 32) have noted thc t vaccination of patients 

with B.C.G. up to two or three times the usual dose may fail t o 

produce a positive test , or may only produce a delc.yed or slightly 

~ositive reaction . 

It is rather obvious that this refractory state is more th2n 

a coincidence in individuals with s~Icoidosis , and it may even be 

exaggerated to an unusual degree . It does not seem to be 1:n 

inherent -property of an indi vid.ual , for it ha s been sho\-m thet 1;1hen 
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en active tuberculosis occurs , the refrector y condition disappe~rs 

end gives place to a sensitivity to tuberculin . 

IV . EPI DEMIOLOGICAL CONCEPTS . 

If sercoidosis \'were on a tuberculous basis , it would be ex­

pected that it would originate more freauently in homes where 

tuberculosis exists than is apparently the case . Longcope and 

Pierson (45) in this connection state that the disease rarely occurs 

in tuberculous families . There is no evidence to the effect that 

sarcoidosis arises more frequently by virtue of contect with persons 

with known tuberculosis than it does where there is no history of 

this . Riley (70) states the,t the incidence of significe.nt tuber­

culous cont .'3.cts has been low in this series . .Among forty-seven 

ca ses in which it was specifically determined , six , or thirteen 

percent , have a :positive history . In several of these the intimecy 

of the cont act Wc,s not determined . lfost series have shown a similar 

low incidence , although HaF,I1-!foincke ( 21), in a review of twenty--six 

ce.ses reported a history of conta.ct in one-half of his JFtients . 

Similarly , if sc>.rcoidosis were on a tuberculous basis one would 

expect thst either tuberculosis or sarcoidosis would be more frequent 

in the other inhabitants of the home of a petient with this disease . 

Sercoidosis occurring in siblings is sufficiently rare that it 

we.rrants re;?orting (71) . 

Geographically there are oddities in the distribution of 
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sarcoidosis which do not correspond to similar data for tuberculosis . 

ichael and his a ssociates (49) in e. study clevoted especially to 

the epi demilogic 2spects of sarcoidosis , have shown that in this 

country the disePse occurs in significantly h i r her ~roportion in 

the southea,stern corner of the co ..JJ.try th8n elsewhere . Further , 

a dis~roportionate ~ercent age of the ca ses oc~~r in persons born in 

rural area s . Similarly Lomholt (46) in Denmark found tha t most 

of his forty-nine cases came from the rura l districts where tuber­

culosis wa s le a st common . 

A point often enphasi zed by the proponents of the tuberculous 

etiology of sarcoidosis is the apparent frequency wi t h which patients 

with sarcoidosis contract tuberculosis . Pinner (65) states tha t 

ten percent of the sarcoid c2ses develope ordinery caseating 

t uberculosis . There are differences of opinion DS to how t his oc cur s . 

After Pinners fir st estimate , Rubin and Pinner (75) reported thPt 

seven of a tot al of forty- four ca ses , or about fifteen percent , ha.d 

developed ordi nary ca seating tuberculosis . They were able to find 

small ereas of ce.sea.tion in IJe.ny cases of sarcoidosis , but could not 

culture them successfully , even though there were typical organisms 

seen in the caseated foci . Rogan (29) has reviewed another series of 

forty-four autopsy examinations and found active tuberculosis in 

eleven of the ca ses , or t wenty-five uercent . Tuberculosis was the 

cause of death in five , or el even :percent . Moyer tend Ackerman ( 54 ) 

report one ~ercent of t wenty-five ca ses had active tuberculosis . 
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It uould seem thc::t the incidence of tuberculosis in autopsied 

cases vPries f rom one to twenty-five percent . Riley (70) in his 

study of fifty-two c2s iss of J3oeck 1 s Se,rcoid estimates there is a 

nortelity of ti.-1enty percent due to tuberculosis . An additional 

thirteen percent develope active tuberculosis at some time or 

another . He believes th.ct the juxtaposition of the two types of 

lesions does not necessarily imply a corarnon etiology . Longcope and 

Freiman (44) report that the incidence of tuberculosis is high 

in most -published series, but such etiologically dissimilar dise;-,ses 

as disseminated lupus erythematosus , Hodg}cin 1 s disease and leprosy also 

freouently terminate with a caseating tuberculosis . 

In various families where sarcoidosis has occurred there is 

some evidence of e.n incidence of tuberculosis (21, 71), but as 

Freiman (15) concludes, such ca ses represent too snall a proportion 

of the total cases reported to pe~mit occurAt e evaluation . ~here 

ere, at present , the factors of infection, environment, constitu­

tion , end the definite e£tt.blishoent of the incic.ence of tuberculosis 

in such ~roups that differ in eny wey from other comparable groups 

to be considered before any conclusion is reached . 

SUHMA..'IIT OF THE Tu:B"ERCL'LOUS COUC:cFI' S • 

In sDlllI!laxy , the case for the tuberculous etiology rests lar?ely 

on negative, circumstimti2l evidence and there is no convincing 

enswer to this concept . To date , a definite separation of the two 

_ 31 . 



conditions can not be made and the tubercle bncilli can not yet be 

excluded as the positive etiologic agent . The few nositive 

becteriologic findings pointing towe.rd a tuberculous etiology can not 

be t a..l.cen as the final answer. The theory that a oodified tubercle 

bacillus may be the causative e~ent is also a debatable subject, 

just e,s the attempts to prove other acid-fast organism of the 

ycoba.cteriun genus have failed to be conclusively incrimine.ted . 

It is possible that the newer methods , such as the Kveim reaction , 

hemagglutination and complement-fixation tests mcy eventually prove 

effective in P..nswering this ouestion . 

!WN-TU]ERCULOUS :EIOLOGIC AGENTS 

The resenblence between the lesions of sBrcoidosis and other 

granulonatous diseases of known etiology hes been noted by many 

end there have been innumerable suggestions as to the basis of this 

SiI:lilari ty . 

LEPROSY . 

There is a strilcing resemblence between the lesions of sarcoi.d­

osis end the lesion of the tuberculoid type of leprosy (13, 61) . 

There have been suggestions that the san1e orcanisn tiight be im:9licated 

since the symptoms , clinical uicture of os seous end cutaneous 

changes , as well as chenges in ly11ph glands r.1ay be c~used by leprosy . 

The adenopathy has been said to be the same es sarcoidosis in ninetJr-
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five :percent of the cases . Culture of leprosy and sarcoid lesions 

gives the same type of bacteria (streptothrix end gram~ositive organisms) 

but few if any acid-fast orgc>,.nisms . .Animal inoculetion results have 

almost invariably failed in each disease (13) . Cystic bone changes 

in the phalanges seen in leprosy are very sinibx to those of ser­

coidosis and are easily confused (61) . 

It seems evident th2t leprosy can raimic many of the features 

of sarcoidosis , but there have been other reports which c2st doubt 

on whether leprosy can be a vaxient or the sa.r.ie disease . Pa.rdo­

Oastello (61) and Murdock: (55) h ave --)ointed out thc"t sarcoidosis 

raxely, if ever , causes the ulnar nerve involvenent as seen in the 

neural type of leprosy . 

leeks and Smith (94 ) have attempted an i:rn1mnologic approch 

to this problem . They skin tested ten proven cases of sarcoidosis 

with lepromin, but with inconclusive results . The test was negative 

in seven cases and positive in three . Six of the seven were lmo1;m 

to h ave negative tuberculin tests and two of the three positive 

tests were in patients with positive tuberculin tests . Two patients 

-rith tuberculosis gave false ;:iositive skin tests with lepronin . No 

evidence was obtained to indicate Eoeck 1 s Sarcoid was an attenuated 

or modified forn of leprosy . 

Harrel and Horne (24) tested five sarcoid pat ients with 

injections of lepromin und found th~t the ree.ctions, when present , 

\rere infreru.ent and indefinite. Of the five cc..ses tested, three had 
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a one-:plus reaction and none gave a two or three-plus reaction . 

A review of immune types of leprosy with ve.rying responses to 

lepromin skin tests made by Pardo-Castello end Tiant (61) demon­

strated that alnost all healthy adults in Havana, Cuba gave positive 

lepromin tests ai1d the authors suggested the cases of Boeck1 s Sarcoid 

in Cuba might be instances of an atypical leprosy . People of European 

races , especially in the cold climates , i-rith inherited resistm ce , 

develope a systemized disease \·Jhich could be a modif icati on of 

leprosy (13) . There have been only a few reports in the literature, 

but the negative r eaction to lepromin found in these cases seems to 

indicat e that sarcoidosis is not a modified form of leprosy . There 

is a poss ibility that the lepromin test might be useful in the 

differential diagnosis of the two diseases ( 24 ) . 

BRUCELLOSIS . 

The response of tissues to invasion of the brucella organism 

gives a picture much like that of sercoidosis . It effects neerly 

every organ in the body , he,s a freouent low-grede chronic sourse 

and has a world wide dist ribution - all of which has made it a 

suspect as a ?Ossible cause of sarcoidosis . With the inva sion of 

tissues by the br ucella organism there is a proliferation of 

epi thelioid cells, with or \'Ti thout the :pre sence of gicnt cells of 

the Langhans end foreign body types , and occasionally eosinophi lia 

(87) . Necrosis is not a conunon feature . Pulmonary involvenent r:iey 

r eserable th,t of s2rcoia_osi s . Harvey ( 25 ) points out the ease with 
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\,Jhich pulmonary brucellosis may be confused with :Boeck' s Sarcoid, 

and also tuberculosis • .Agglutination tests end skin tests of :patients 

with sarcoidosis have been proved neg.? tive (22) as well as cultures 

of the lesion for brucella organisms . 

SYPHILIS. 

Schaumann (79) in 1924 , reported the clinical picture of Boeck 1 s 

Saxcoid could be produced by syphilis snd at times even direct exam­

ination of the lesion could not differentiate sarcoidosis from 

certain s~rphilides since the lesion of sy-phili s w:_ s not unlike the 

tuberculoid l esion at times . Biopsy of the lesion was the only way 

to differentiate the lesions in many ca ses . As nentioned :previously , 

Keinbock (31) , in 1902, uas the first to note curious 11 cysts 11 in the 

cigits 2nd toes on radiological examination of a knovm case of syphilis . 

The serologic rea ction wa s negative in se.rcoidosis (11 , 43) and from 

this it seems unlikely thz,t syphilis can be the responsible agent . 

HYCOCES . 

Because of similar pulmoncry manifest ations , various yeasts 

and fungi h 2,ve been suggested as etiologic agents of sarcoidosis . 

King (36) has observed such organisms a s aspirgillus and monilia 

from the sputum of patients with re,diogra:phic and clinice.l evic.ence 

of puL~on0.ry involvement like th~t of sarcoidosis ; on the other 

ha.nd , R.?..rrell (22) found negative skin tests :f or blastouyces , monilia, 
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and coccidioides. Histoplasmosis (62) mimics many of the more 

common diseases of man and effects most of the organs of the body. 

When the lesion is found within an organ, granulomas occur which 

resemble miliary tubercles, the centers of which may undergo necrosis. 

Tornell( 92) has reported on the similarity between the radiologic 

pictures of the lung in sarcoidosis and "threshers lung, 11 a form of 

moniliasis, or possibly histoplasmosis, due to inhalation of burnt 

grain. However, such unspec:if'ic evidence can not be considered as 

conclusive evidence of etiology. 

VIRUS DISEASES; 

The inability to identify organisms in the lesions of most cases 

has suggested a virus etiology to some authors (15, 4.3). Attempts 

to implicate the virus of lymphogranuloma inquinale by means of the 

Frei test (6), at least have usually been negative. 

The Kveim antigen, which was at one time considered strong 

evidence for a virus etiology was used by Nelson (56) on eleven 

negros with active sarcoidosis, as noted previously, but the test 

proved inconclusive. As yet, no virus has been demonstrated as the 

cause of sarcoidosis. 

INORGANIC A GENI' S 1 

Mineral particles and chemical substances causing some form 

of pneurnoconiosis have been suggested as possible causes of the 
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sarcoid lesion because of the sinilnrity in the granulon2tous 

lesion formed . 

SILICA. 

G2.rdner (17) st2tes that a simule inorr,anic substBnce such c.s 

silicon dioxide (Si02 ) is capable of e}:citing a tubercle forr.1ation . 

The reaction is deterr:iined by the nWilber and size of the :p2.J.·ticles 

that come to rest in a given focus in the body . Gernan (18) 

describes a sarcoid lesion in which !llinute cryst?,ls , presmnably 

silica, v1ere found . The lesion r esulted from a \·Jound. caused by 

a falling rock . .A:yers and Ober (2) reported a series of seven 

cases with g ranulo112.tous lesions associc.ted with traumatically 

induced crystalline material which was believed to be silica. 

They also believe many strictly isolated localized sexcoid lesions 

of the skin following trauma are p.ue to silicosis . 

ASBESTOSIS . 

Pulnonary asbest osis and s~coidosis present many clinical 

ond roentgenographic similn·i ties with a like cor.iplice.tion , 

tuberculosis . A pathogeneti c relationship he.s been based on the 

chronological development of the sarcoid lesion . Shavle~ (81) 

clescribes a case uhere e.sbestos bodies were found in sarcoid 

tubercles but ad.nits this nay be only coinciaental . 
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BER'!LLI 

t.rorkers who ere e::s_Josed to con:pounds of beryllium ere occasion 

ally subject to a chronic form of pulnon2,ry disease which resembles 

sa.rcoidosis of the lung znd has suggested a like etiology to several 

investigators . 

l-Tichol and Dominquez (58) have reported gre.nulor:w.tous cutaneous 

lesions in five cases due to zinc-beryllium silicate accidently 

induced in and under the skin by laceration due to broken floures­

cent light bulbs . They found s. direct ?roportion betHeen the amount 

of berylliun present Fnd the 2,mount of sarcoid-like formations . A 

biopsy of such a lesion w2.s exa.ninea_ histolo6ically 2nd found to be 

similar to Boeck 1 s Sarcoid (7) . 

Higgin:s (28) revi ewed a series of cases in which thirty-three 

out of eight hundred workers exposed to beryllium phosphor developed 

a chronic pulmonary disease . He suggests that due to the neture of 

the l esions there i2i ght be an a ssociated sarcoidosis . The lesions 

developed over e. period of three to four years after eX}_)osure . Allergy 

Has di smi ssecl as a. cause because mo st of the 2ff ect ed workers were 

not in cont act with the phosphors at the time they develo~ed the 

pulmonary l esions . The anount of exposure ,-,as not proportional 

to the severity of the dis ease , so a chemical e.gent could not be 

entirely responsible and it w.2.s concludea. t:hat the :physical concHtion 

of the worker was an im?ortant factor . 
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In coopering the two d.iseeses , too much em:phesis has been :ple.ced 

on individual similaxities and the clini ca l ?icture has been ignored . 

Instee.d of being a relatively asynpt omat ic diss&.se such ,2,s charc,cter­

izes se..rcoidosis , the delayed cher.1ical pneUL1oni tis is frequently 

progressive to the ::_-ioint of incapacitation , cor pulmonc.le and right 

sided heart failure . ]one l esions h ave not been seen and the r ad­

dogra1Jhic picture is sinile.r only in the ec:rly steges . Histologiccl 

ex.?.raination of the g r cnulomatous lesion r eveals only superfi cial 

resemblence to se,rcoidosis , often with foci of necrosis resembling 

caseation (15) . The geographic distribution of this disease does 

not correspond to that of sarco.idosis , end the r el atively limited 

e:i-:posure to ber:rllium co::::rpouncls nakes this an unlikely cause of 

sa.rcoiclosis . 

ALL:£1'.GY . 

Certain feetures of sercoidosis , such P S the energy to tuber­

culin, eosinophilia end erythema nodo sur.1 suggest that hy:persensitiv• 

ity plays an importent role in this disee.se . Crmrford ( 9) has 

r eported two cases of se..rcoidosis t·lith positive anerg-y to tuberculin . 

One pe,ti ent become alle r gic end a fatal pulmon2ry tuberculosis 

develoued . He concludes th.::t the rea ction to tuberculin ren2,ins 

negative during the ~riod of disseminat ion of L1Utation ferns of 

the tubercle be,cillus . Others (43 , 68 , 49 ) hcwe a lso observed 

the sane phenomenon . 
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Goddard (20) injected shock antigens, subcutaneously, into 

specifically sensitized guinea-pigs and induced a local inflammatory 

reaction which was a granuloma of hist~ocytic and epithelioid 

character and was associated with an anaphylactic response. 

Teilum (89) has also postulated on an allergic basis for sarcoid 

lesions. He states that hyperglobulinemia is a significant feature 

of Boeck 1s Sarcoid, and as a result the reticule-endothelial system 

is found to contain precipitates of a homogeneous substance which 

passes on to hyalinosis. The alterations with regard to patho­

genesis, structure and phasic develop:nent (proliferation of retic­

ulum cells and precipitate), localization and alteration of the 

blood (hyperglobulinemia) must be considered analogous to atypical 

and experimental anryloidosi s. The common primary basis is supposed 

to be an allergic hypoglobulinosis in the reticule-endothelial 

system determined by persistant or repeated stimulation of immune 

mechanisms. He states that this theory explains why Boeck' s 

Sarcoid locates in the reticule-endothelial system, the morpho­

logical features (epithelioid cell granulation without necrosis) 

of the disease, the hyperglorulinemia and the irmnunity state or 

positive anergy. 

SUMMARY OF NON-TUBERCULAR ErIOIDGIC AGEm'S. 

It is known that the local histological changes comparable 

with sarcoidosis are found in many chronic conditions such as syphilis, 

tuberculoid leprosy, brucellosis, fungus infections, and can be 
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experinentally reproduced by i11jection of lipoid containi·ng extracts 

of va.rious organis::is e,s well e,s some oils . The full blown picture 

of sa.rcoidosis does not occur with e.ny of these , but the findings 

sugsest a syndrome thrt ney be only a generali zed t issue r eaction 

to a nunber of unr elated substences, :;?OSsibly a. reticulo- endothelia.l 

r esponse to various antigenic stimuli . The failure to cons ider this 

nos s ibility has led to much confusion in the lit er a ture , end many 

different agents have been suggested as probable etiologic agents . 

GENERAL smm.ARY .AHD CONCLUSIONS 

The etiology of Besnier-Boeck-Schaume...~n Disease or sarcoidosis 

h2s been a conste.nt controversial issue in medical literature , 

particul2.rly in the past twenty y ears . The najority of writers , for 

r sasons uhich c.re inferential end circumstantie.l , favor sorae form 

of the tubercle bEcillus as the etiologic agent . Other students of 

the cli sease believe that it may be the result of a nm,ber of dif­

ferent causes , and there are others v,ho hold tha t the etiology is 

'U.I'..known. . Many of the a rguments offered are highly theoretic2,l , 

dogmatic , and often based on evidence which has been interpreted 

and selected to substantiate the writer ' s preconceived i d ea s . The 

identical clinical , labora tory , and anatomic findings have been 

quoted as evidence f or end e.gainst the tuberculous etiolog,J . 

Prob2.bly the strongest a,rgument against a tuberculous etiology 

ha,s been the failur e in e.n overwhelning majority of cases to r ecover 
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tubercle bacilli fron biopsy c:nd autopsy specimens of the s~rcoid 

lesion . Culture and e.nimcl inocule.ti -:n procea_u.res have been inv2.ie.bli~ 

a.isa:ppointing . It has been found thd emulsions fror:i S'"'rcoid lesions 

do not cause tuberculosis \!hen injected into e:,,g_)erinent2.l aninals , 

but do ,roduce sc.rcoic'..-like reactions in h1.LTJ.ans with sarcoidosis , a 

phenomenon \·Jhich forms the k csis for the Kveim test . 

Anong the leading z rgu.nents for the tuberculous etiology is 

the hi6h i ncidence of con?licating tuberculosis end the frequency 

of the c.isease a.s the cause of dec-.th . However , there a.re neny 

who disagree t-.zi. th this concept e.nd have :presented evidence s..ri.ouing 

the incidence of fat&.l tuberculosis is no greater in the nor::1al 

healt:hy popule.tion . 

Although the high incidence of the non-reactors to the tuber­

culin test undoubtedly has some relationshi~ to the etiology , the 

ex.s.ct relationship is not clec..r . The negative r eaction to tuberculin 

by :patients with :,arcoidosis has been explained in terms of 

11positive znergy 11 by Jadossohn, but it h :·.s not been est eblished that 

there is a :'._)ossibility of an D,llergic oreenisrJ thr.t is rlso 

tuberculin anergic . Another , and more likely ~ossibility , is thet 

for some reason these individucls are unable to produce circulating 

entibodies in response to the introduction of cJ. foreign antigen . 

Under certain conditions the pathologic response to virulent 

tubercle becilli in induced tuberculosis of ex-perimental enimals , 

end also in the n&ture..lly occurr ing clisease in ::iumans , mny nor-
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phologice,lly be indistinguisc.ble from so.rcoidosis . :Both the 

caseating and non-ceseating tubercles ere sometimes found sid.e 

by eic.e in cnses where there is no q_uestion a.bout the diagnosis of 

tuberculosis , but the juxte.position of the tv10 types of lesions 

does not necessarily inply a coI1JJ;1on etiology . 

~he non-specificity of the histologic response of the tissues 

to certain foreign imtigens has been used 2.s a strong s.rgu::10nt by 

those uho believe th __ ,,t the disec.se mey be c8Used by a veriety of 

etiologic agents . They cite the close histologic sinilcrit:r 

between the lesions of sarcoidosis end the lesions :oroduced by 

syphilis, tuberculoid leprosy , brucellosis , certain fungus diseases , 

foreign bodies end ber;rlliun granulomatosis . However , the si::1ilar­

ity in norr,holo[;'Y' of the lesions h ~s generally been over-enphasized 

c'..lld the clinical end :pathologicnl differences h.s.ve not been ·)ro:::ierly 

stressed . 

Aft.er analysis of the clinical 2nd experimente.l evidence at 

hand , it r:rust be concluded that the etiology- of se.rcoidosis is 

unknown . The case for the tuberculous etiology seems to be very 

strong , but there has been no de.ta presented to date which ccn 

irrevocably est&blish this theory . A definite differentiation 

between sa.rcoidosis end tuberculosis ca11 not be made and a flat 

denial that any relationship exists is yet !lardly possible . 1Tev1 

methods of ap::n·och, a s suggested by the Kveir.i reaction , the 

henegglutionation tests, com})lenent-fi::rn.tion tests, o,s well as 
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~ttenpts to discover nore subtle 2nd ~rofit able cultural a.~d 

inocula.tion teclm.ioues , nay eventually l r.ad to the solution of 

the etiology of this disea se . 
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