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pref&cc

However other wnters of monographs 1in medicine may
proceed, m my own case the Preface, always prepared last,
marks a pleasant cessation of labors With more satisfaction
than probably is warranted, T turn to the complation of an
index and eventually to proofreading, the culmmnation of
twenty years of sporadic awareness of the need for a concise
monograph on the disorders described herein, and the final
result of eighteen months of reference work, writing and
rewnting

Twenty years of sporadic awareness refers to a brief ex-
change of correspondence with the late Dr Campbell P
Howard, one-time pupil of William Osler in Baltimore, when
he was Professor of Medicine 1 McGill University at the
peak of his professional career It was my privilege to feel
the warmth of the personality of “C.P H " only through his
written words, but I can vouchfor his eminence as a teacher
and clinician while entrusted with the Department of Meds-
cine at the University of Towa, only a few miles by dirt road
from my birthplace Although the correspondence began n
1936, the origin of a commen interest may be traced to the
preceding year, when, at the age of sixty, Dr Howard, upon
recogmzing for the first time a case of scleroderma with cal-
cmosis, described his feelings as follows: “To a student of
medicine a new clinical expertence always gives a thnll
Even the most blasé hospital physician 15 learming something
new each day though he may not be prepared to admit 1t,
certamly at least once a month he 1s faced by some problem
that has not confronted hum before Such was my position
carly in January, when on making my daily ward visit, I was

XI



X1 PREFACE

shown this patient whose case report 1 am about to relate; I
realized that the condition was a new one to me”

The quotation above is an excerpt from the intreductory
paragraph to a paper presented in 1935 before the Associa-
tion of American Physicians* entitled, “A Case of Early
Scleroderma with Calcinosis.” It should be noted also that
before the same scientific assembly Dr. George Bachr pre-
sented a communication entitled, *A Diffuse Discase of the
Peripheral Circulation (Usually Associated with Lupus Ery-
thematosus and Endocarditis).” No discussion followed Dr.
Howard’s presentation, but several queries were addressed
to Dr Baehr. Dr Joseph H. Pratt of Boston, inquired: “I wish
Dr Baehr would tell us if he is able to make the diagnasis of
the disease [lupus] in the absence of skin lesions If so, I am
especially nterested to know how he would distinguish it
from rheumatoid arthnitis” Several comments were made
by Dr Emanuel Libman of New York, who displayed a great
interest 1n this communication.

Thus far in the Preface, scleroderma and lupus erythe-
matosus have been ntroduced as well as the difficulty en-
countered at times in distinguishing lupus from rheumatod
arthritis Dr. Howard used the term, “scleroderma with
calcmosis” to describe his case, but he might have committed
an error similar to mne, 1 describing a case of “derma-
tomyositis with scleroderma and calcinosis . . ,"[372]
because the differcntiation between dermatomyositis and
scleroderma, in patients with calcinosis, has not been defined
clearly Yet one other “collagen disorder” had attracted the
mterest of Dr Howard a decade carher He reviewed the lit-
erature on penarteritis nodosa in 1925 [216] at the same
time that Moschowitz [5797] described a case of thrombotic
thrombocytopenic purpura

At the time of his death in 1936 Dr. Howard had pre-
pared a fine blblm"\’aph) on the subject of calcinosis, which

d in some and duplicated in others, a
sxmllar project that I had undertaken Only a modicum of
* Transactions of the Association of American Physician, vol 50, 1933
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progress could be documented before World War IT brought
an effective halt to my efforts Following the war, the in-
creasing madence of several “rare” collagen disorders was
directly responsible for the cessation of daydreammg about
the preparation of the manuscript and for the stunulus to
start working upon 1t The results constitute the chapters that
follow on Systemic Lupus Erythematosus, Polyartentis,
Dermatomyositis, Systemic Scleroderma and Thrombotic
Thrombocytopenic Purpura

It 15 always a pleasure to achnowledge assistance from
persons and institutions who have lent a helping hand Many
times also the recipients of this acknowledgment are pleased
to be so recognized T have even assumed at times that insti-
tutions, such as hosprtals and medical schools, cold m-
personal structures on the outside, may derive some mward
sense of appreciation when they are the object of acknowl-
edgment

Dr Ricarde Ferrandis, a Castilian, studying in America
and currently a Traimng Fellow in Arthritis, helped tre-
mendously i the library work Somewhat more than five
trmes as many articles were read as are listed mn the bibliog-
raphy In most deci r ding Js or
rejection was made after each of us had scanned the origmal
one or more times But Dr Ferrandis’ work on the manuscript
15 not over He has already begun to translate 1t into Spanish
for the Latm American countries I beheve that as North
Amencans we are charged with the responsibility of helpmg,
whenever we are able, to exchange suitable medical informa-
tion with our associates South of the Border I hope ths, the
latest of several efforts on my part to do so, will not be
the last

The pathologic material was made available by my col-
leagues, Drs Kornel Terplan and Dorothy Shaver m the
Department of Pathology, and Drs Stuart Vaughan, Ray
mond Kibler and Miss Jeanette Corbett 1n the Department of
Climcal Pathology The excellence of the roentgenography
is due to the mierest of Dr Gordon Culver of the Departmens,
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Prate II —Section of a kadney from patient who died from SLE.
There 1s of L 1 cells of the
and hyaline thickening of the basement membrane which creates the
“wire-loop” appearance X
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Prate 11T —Section of the epicardmm from a patent who died
from SLE The epicardimm 1s thichened with fibrmoid degeneration

smrounding the vein Mas<on Trichrome stain X 96
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Prare IV —~LE cells an the buffy coat of a patient with SLE.

IWnight's staan X 1000,
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Prate V—LE rosettes 1n the buffy coat of a patient with SLE
Wnght's stam X 450

Prate VI—Section of a muscle removed at biopsy from a patient
with polyarteriis There 15 acute fibrinoid necrosis of the media 1n an
arteriole surrounded by dense cellular nfiltration The inflammation
extends between the adjoming muscle bundles X 96
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Prate VII —Section of a muscle from a patient who died from
polyarteriis There 15 a small ancurysmal bulge of the artery with
chronic changes, These consist of eccentric endarteritic proliferation
and fibrosis with scattered round cell infiltration in the adventitia,
x 96.

R o O e o
o e ) 3;\;2
G At by X
A

3
N .

A

r e B

AN S Sy,

{| KeES v,

Mt e CR B Eed b

Prate VIII —Section of a muscle from a patient who died from

polyarteritis Chronic changes 1 the arterioles consist of srregular

narrowing of the lumen, fibrosis of the intima and extensive fibrosis

of the adventitia Except for a small segment, the media s well pre-

served X 96.
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Prate IX —Rash and edema of the face of a patient who had suf-
fered from acute dermatomyositis for eighteen months The patient
died three years after anset of clinical symptoms
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e

Prate X —Section of striated muscle from a patient who died
from acnte dermatomyositis There are chromic mflammatory changes '
with edema and fibrosss There are numerous atrophic muscle fi' .2

and a few dark pink staing muscle fibers with evidence of
degeneration X 96
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Prate XI ~Section of shint removed at biopsy from a patient with
acute dermatomyositss, There are chronic mflammatory changes in the
cutss, particularly about one arteriole X 96

Prars XTI —Advanced entaneous changes an the face of a patient
with clironic systemuc scleroderma  Symptoms had been present Jor
more than 10 years
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Praxe XHI —The hand of a patient with chrome systemic sclero-
derma Extrusion of calcium shudge from tips of fingers occurred -
termuttently

Prate X1V —Section of skin removed at biopsy from & patient
with chrome systemic scleroderma There 1s @ wmform ncrease
collagen fibers throughout the cutis The papillary bodies are ob-
Literated X 96
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Prare XV —Section of striated muscle from a patient who died
from chrome systemic scleroderma Theke 15 atrophy of the muscle
fibers, and fragmentation and edema of the fat cells, There 15 mint
mal lymphocy ie inflammatory reaction. X 96

.
Prate XVI—Section of a Iymph node from a patient waith TTP.
The Inaline thick beneath the dothel has almost ot~
cluded the lumen of the blood vessel X 96
8







i0 COLLAGEN DISEASLS

dicorders of connective tissue without a concomitant inerease
mn the more usual maladies. Before the second world war
many of us were scarcely aware of the existence of any of
the maladies in the first group, and those who read of these
rare conditions or had seen isolated examples of one or more
of these entities were in the minority. The lack of apprecia-
tion of the evistence as well as the lack of apprecia-
tion of the clinical mamfestations of the several conditions
has changed rapudly during the past decade with the ap-
parent ncrease m mcrdence and the factual increase in rec-
ognition These dyscrasias are no longer oddities, for it is not
unusual to find several patients afflicted with one or the other
of the unusual collagen diseases in a contemporary census
of any large general hospital.
The introduction of the term “diffuse collagen discase”
mto clinical medicine 1s accredited to Klemperer, Pollack and
/ Bachr [444], who applied 1t to acute disseminated lupus
erythematosus, to generahized scleroderma in 1942, and later
to dermatomyositis The term was employed originally by
these mvestigators to emphasize the concept that the diseases
were associated with injury to a tissue widely distnibuted
throughout the body, i e, connective tissue No implications
were made concermmng specifiaity or a common etiology.
Unfortunately this original concept has been sadly abused as
expressed by Klemperer [86], as follows: “ . . the im-
patience of climcal investigators and a peculiar worship of
diagnostic terms had led to an exaggerated popularity of the
" diagnosis collagen discase There is danger that it may be-
come a catch-all term for maladies with puszhing climeal and
anatormical features ” In spite of these nusgivings, the term
collagen disorder serves a useful purpose in focusing attention
upon a collection of diseases that defy an understanding of
their pathogenesis and permit only partial alleviation of
symptoms
The classification employed for the more common as
well as for the less common maladies that are pertinent to
this monograph is generally accepted despite several vehe-
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be responsible for one or more episodes of what appears to
be the usual variety of acute rheumatic fever.

The term poLvanteRirs has been selected in preference
to periarteritis nodosa. Elimination of “nodosa” has been rec-
ommended because nodular lesions arc detected infrequently
upon physical examination, particularly in the early stages
of the disease. The presence of palpable nodules aleng the
great vessels, therclore, should not be included as one of the
vital diagnostic criteria. Another confusing item concerns
the variations of polyarteritis which may be recognized clin-
ically in selected instances and segregated by the pathologic
findings Emphasis will be placed in this presentation upon
the composite clinical picture rather than upon detailed dif-
ferentiation of the subtypes. There are well documented in-
stances of the lesions of polyarteritis remaining localized and
relatively asymptomatic for several years When the vascular
lesions are disseminated, the disease nsually advances rapidly
to a fatal termination.

DrrmaTomyosiTis is a diffuse, musculocutaneous process
that may be recogmized as a distinct clinical entity in most
patients at the time of initial appearance of symptoms The
diagnosis is established at other times after a prolonged course
of joint and muscle distress, with or without permanent joint
damage Mimicry of acute rheumatic fever likewise has been
observed If dermatomyositis progresses, as jt does in most
patients, acute or subacute symptoms persist until death. A
few of those afflicted may live for several years; the pathologic
changes meanwhile may gradually metamorphose, This re-
sults in a clinical state usually indistinguishable from chronic
systemic scleroderma

Localized scLE: 1a will be di d only casually
in this review So long as scleroderma remains localized and
confined to the hands or face, it is a relatively benign process
YVhen the lesions become diffuse, acute or subacute sy stemic
symptoms develop that warrant serious attention. General-
ized scleroderma may persist in the acute stage until death
If the acute process subsides, unremitting chaf:gcs appear
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idonal comment In the initial weeks or months of the clinical
ourse of each of the first four less common dyscrasias, a
presumptive dragnosis of acute rheumatic fever or acute
theumatoid arthritis may appear justified and substantiated
by sound clinical data Pertinent evidence that constitutes the
basis of this presumption is not difficult to find. Fever,
malaise, arthralgia and myalgia are initial complaints com-
mon to the more typical rheumatic conditions Since acnte
rheumatic fever and acute rheumatoid arthritis are diagnoses
based upon climcal findings, the opportunity for overlooking
the possibility of one of the unusual collagen disorders is not
unique Some patients who appear to have satisfied all or most
of the clinical criteria for a diagnosis of acute rheumatc
fever or acute rheumatoid arthritis, at some future time lose
the features exclusively of these maladies and present evi-
dence of unmistakable systemic lupus erythematosus, poly-
arteritis, dermatomyosttis or scleroderma It is not possible
at this stage of our knowledge to determine whether or not
the unusual collagen disorder wasﬁ)rcscnt from the beginning
of symptoms or whether the morbid process was acute rheu-
matoid arthritis originally, and subsequently changed into
one of the unusual disorders. We believe that the former ex-
planation is vahd 1n most nstances VAnother point in com-
mon betwveen the usual and the unusual collagen disorders
is the symptomatic response, usually temporary to be sure, to
the adrenal hormones, cortisone, hydrocortisone or predni-
sone, and to adrenocorticotrophic hormone (ACTH), re-
spectively

. The term collagen stems from the Greek base Aolla,
which means g}ggvgr__b_xﬂqiggﬂx_bstanqg thereby identify
the ive tissue of hymal origin Collagen is the
intercellular substance In juxtaposition are the fibroblasts
with delicate fibrils as well as the elastic fibers, reticulum and
intefcellular } ground sub The collagen
and ground substance in the normal state are in{nnspi.cuulls
by the usual staining techmes Significant alterations in the
cellular structure and the ground substance occur in the
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hffuse tollagen diseases This change was identified as “fibri-
noid degeneration™ by Khinge {897 m 1933, a term first ap-
plied to pathologic findings by Neumann-1723] i 1880, A
prohferative reacton associated with an wcrease in the
mumber of fibroblasts and an increase m mtercellnlar sub-
stance oceurs wmn some instances, in others, degenerative
changes predonunate. Hematoxyhin and eosin stam produces
a strongveosmophilic reaction when collagen becomes granu-
lar and the ground substance visible, while aitverftam brngs
aut strands of fibrin Infiltration with leukocytes completes
the picture Thus. evidence of inflammation, proliferation
and degeneration may be noted nucroscopically

Characteristic alterations m the connective tissue are 11-
lustrated best by the microscopic findmgs 1n psthalogic mate-
rial from patients with systermic lupus erythematosus The
connective tissue of the blood vessels wm polyarteritis and
thrombotic thrombocytopemic purpura suffers the major m-
sult that leads to the diffuse vascular changes The muscles
and skin appear to bear the brunt of the pathologic damage
10 acute dermatomyositis and svstemic scleroderma

The etiology of each of the several conditions to be re-
viewed 1s unknown Hjpersenstuvity is beheved to be anim-
portant feature wmn the production of the vascular lestons of
polyarteritis and thrombotic thrombacytopemc purpura. even
though conclusive evidence is lackmg Except for polyar-

Nor has 3t been possible, until recently. to induce expery
mentally m humans, any facsirile of these maladies The
exception 1s the peculiar syndrome that has been recopmized
in patients who have recerved hydralazine for a period of time
in the treatment of hypertension The syndrome which de-
veloped i a small number of patients appeared to be indis-
tmgushable from SLE i 15 equally sigmficant that the LE
cell pl has heen d d in the blood from
some of these individuals Chnical findings regressed rapdly
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following discontinuance of the hypertensive drug.
follow-up period will he required in order to detern
ultimate impact upon the body of this iatrogenic sy.
Since SLE is characterized by long remissions in sing
stances, regression of symptoms following cessation
therapy does not mean necessarily complete restoratic
tissues that have suffered injury.

In spate of the significant increase in the inciden
several maladies and the increased recognition earlie
chnical course, effective treatment has not been devis
group of disease constitutes, therefore, a serious
problem in treatment as well as in understanding
ctiology and pathogenesis of the morhid states



Systemic
Laspus Erythematosus

SystEmMic LUPUs ERYTHEMATOSUS (SLE), a malady of un
known etiology, with a predilection for females, 1s character-
1zed by a cutancous eruption on the malar prominences and
over the bridge of the nose, resembling a “butterfly” in con-
figuration (Prate I, page 1) In the acute phases of the
malady, as well as terminally, alarming constitutional symp-
toms from extensive visceral involvement are to be expected
The disease may be chromic in duration, and the time of on-
set of symptoms frequently difficult to discern Furthermore,
early ingly unrelated symp may be pted sub-
sequently as imtial links 1n the chain of climcal and patho-
logic events Most patients succumb ultimately to the dis
semmated disorder of connective tissue

The vanability of the clinical course has led some ob-
servers to atempt to classify patients with this malady 1nto
an acute, subacute or a chronic type {807, a differentiation
probably of Iittle intrinsic value {307 More mmportant 1s the
frequency with which benign chronic discoid lupus mamifests
generalized changes sufficient to justfy a diagnosis of dis-
seminated lupus Although it 15 not the usual experience of
sagacious 1ntermists, who are concerned wath a general
medical service, to obtan a past ustory of chromc discoid
lupus in patients with SLE, the expenience of dermatologists—"
has been reputed to be qute different The localized bemgn 1
skin lesions of discoid lupus may be present 1n some patients
under the care of such a medical practitioner for one or two
decades before dissemination 1s apparent and chnical mami-

17
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following discontinuance of the hypertensive drug. A long
follow-up period will be required in order to determine the
ultimate impact upon the body of this iatrogenic syndrome *
Since SLE is characterized by long remissions in singular in-
stances, regression of symptoms following cessation of drug
therapy does not mean necessarily complete restoration of the
tissues that have suffered injury.

In spite of the significant increase in the incidence of the
several maladies and the increased recognition carlier in the
clinical course, effective treatment has not been devised, This
group of discasc constitutes, therefore, a serious medical
problem in treatment as well as in understanding of the
etiology and pathogenesis of the morbid states.



Systemic
Lupus Erythematosus

SysTEmic LuPus ErYTHEMATosus (SLE)}, a malady of un
known ctiology, with a predilection for females, is character-
1zed by a cutaneous cruption on the malar prominences and
over the bridge of the nose, resembhing a “butterfly” in con-
figuration (Prate I, page 1) In the acute phases of the
malady, as well as terminally, alarming constitutional symp-
toms from extensive visceral mvolvement are to be expected
The disease may be chromc 1n duration, and the time of on-
set of symptoms frequently difficult to discern Furthermore.
early scemimngly unrelated symptoms may be accepted sub-
sequently as imtial links 1n the chain of climcal and patho-
,logic events Most patients succumb ultimately to the dis-
} semnated disorder of connective tissue
The vanability of the clinical course has led some ob-
servers to attempt to classify patients wath this malady into
an acute, subacute or a chromc type [80]. a differentiation
probably of Iittle 1ntrinsic value [30] More important 1s the
frequency with winch benign chronic discoid lupus manifests
gencralized changes sufficient to justify a diagnosis of dis-
seminated lupus Although 1t 1s not the usual expenence of
sagacious internists, who are concerned with a general
medical service, to obtan a past lustory of chromc discoid
lupus in patients with SLE. the expenence of dermatologists—
has been reputed to be quite different The localized bemgn 1
skin lesions of discoid lupus may be present in some palientst{:
under the care of such a medical practitioner for one or two ;
decades before dissemination 1s apparent and clinical mani” ~
w )
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festations of SLE develop A similar observation has been
made in selected instances of the progression of rhenmatoid
arthnitis into SLE. A diagnosis of rheumatoid arthritis has
been presumed nitially i some patients and supported by
satisfactory climcal evidence for months or even years, fol-
lowing which and without a recognized pathogenic mecha-
nism, the chnical findings of SLE become apparent [8].

The conventional term acute disseminated lupus erythe-
matosus has been criticized justifiably as an inappropriate
appellation for the malady under discussion, “Acute™ usually
refers to the severity of the clinical symptoms, although it
may refer to the severity of pathologic findings in some pa-
tients. “Disseminated” was introduced originally to describe
widespread skin lestons of the chronic discoid type without
reference to constitutional involvement. “Lupus” referring
to a tuberculous ctiology obviously Is inept “Erythematosus”
1s @ msnomer n patients failing to develop cutaneous mani-
festations. Harvey and associates [59], Haserick [60], Keil
{817 and others prefer the term systemic lupus erythema-
tosus VWhile the traditional term, acute disseminated lupus
eryth . enjoys the ad ge of established usage and
1s more widely accepted, it will be replaced by systemic lupus
erythematosus (SLE) in this discussion because of preference
by those competent to pass judgment.

HISTORICAL

Biett is credited with describing the discoid form of
lupus as “érythéma centrifuge” in 1828 [14]. Hebra [67)
and Cazenave [20] in the following decades made significant
contributions to the description of this malady. “Lupus éry-
thémateaux (Erythéma centrifuge)” is the title of the cora-
munication by Cazenave which was published in 1851 Ex-
cept for one statement, the clinical description of Ifmr pa-
tients suggests that they were suffering from the discoid type.
Comment 15 made that rheymatism appeared in one of the
patients, necessitating confinerentt to bed for several weeks
Pl nsitivaty and predomi of females was noted also.
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associates, Jarcho [ 73] review ed the pathologic material from
a group of cases with this dyscrasia at the Johns Hopkins
Umiversity Hospital, and called attention to the “onion skin”
Iesions of collagen i the splenic arterioles Ginzler and Fox
{48] in 1940 described hematoxylin staining bodies in the
heart valves, lymph nodes, kidneys and spleen. Klemperer,
Pollack, and Baehr [444] used the term diffuse collagen dis-
€ese in its current sense 11 a communication published in
1942, The first case mn Denmark was described in the same
year [120]

In 1948, Hargraves and associates [57] made the latest
and most important advance in the experimental confirma-
tion of the clinical diagnosis of this malady. The discovery of
the “LE cell” permitted, for the first time, confirmation of
the diagnosis ante-mortem. The diagnostic significance of the
LE cell, substantiated shortly after by Haserick and Bortz,
[63] continues to enjoy high estcem, During the two decades
prior to the observation by Hargraves, a number of mvesti-
gators made important clinical or pathologic contributions
m the field We have included in this group Banks [6],
Christian [21], Friedberg and associates [45], Gross [54]-
the Reifenstems [35) and Tremaine [758]. Undoubtedly
others would modify or supplement this list.

INCIDENCE

The apparent progressive increase in ingidence of SL.E
1s widely recognized and generally accepted. In 1892, Morris
[128] confessed that “Kaposi’s third varicty (SLE) in which
the constitutional symptoms are of intense severity and the
disease often ends in death, I have never met with in my own
practice, nor have I licard of cases in the practice of other
dermatologists in England. I can only conjecture that in these
cases the local affection t plicated by erysipelas or
some other acute infectious process grafted on jt.” During the
first three decades of our century there were only isolated
case reports of patients with this morbid affliction In the
1930’s, a significant increase in incidence began to attract
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the attention of dermatologists and mtermsts In 1933, Keil
[79] collected 125 cases of lupus erythematosus from the
literature in which the diagnosis was acceptable climcally
In 1937, he reported the findings from 60 cases of the malady
m which post-mortem examumations had been performed in
70 per cent [81] The following year, Ludy and Corson [ 0]
stated that the iterature had increased decidedly during the
preceding decade and that the disease occupied a place second
to syphilis in the number of contributions to dermatologic
publications A tabulation by these observers of a group of
records prior to 1936 revealed-that the meidence of lupus was
only 072 per cent of all cutaneous diseases The meidence
had increased to 2 67 per cent 1n 1936 and had moved from
the 24th place on the hst of diagnoses to the 11th place
Dubois [32] has reported the experience mn recent years at
the Los Angeles County General Hospital The diagnosis of
acute lupus was made in 11 patents in 1949 During the
following two years 1t was made mn 4% patients Haserick
[62] has summarized his experience strice 1948 at the Cleve-
land Climc One hundred and twenty six patients wath posi
tive LE ecll tests were observed during a period of six years
only Aegerter and Long [1] in 1949 estmated the incidence
of SLE to be 50 per cent of that observed for acute rheumatic
fever Tiventy years ago a case of SLE was an oddity on the
medical service 1 a large general hospital In recent years,
1t 15 not unusual for several cases to be on the service at one
time with an incidence apparently greater than that of acute
theumatic fever

~~ The onset of symptoms has been noted as early as the
eleventh month of life or as late as the seventy-third year
[44] The average or median age at onset corresponds to the
distribution curve that shows a peak mn the second, third and
fourth decades of Iife The average age, however, was 48 5 7
'years i the seres reported by Leikola and Varta {987 In the:
older age groups, symptoms suggestive of rheumatoid
arthritis frequently precede the chimcal presumption of &
2421,
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Bacehr, Klemperer and Schifrin [3] were among the firs
to call attention to the preponderance of females aHected, Th
onsct of symptoms usually accurs between the genesis ¢
menses and their cessation From 80 to 90 per cent of th
patients 1 most large series have been females The cx
perience of the Armed Forces during World War 11 is sig
nificant in this regard [4]. In spite of a heavy prepouderanc
of males over females m the military population, the rati
was similar to that of the civilian series, i e, 4:1, in favor o
the females Members of this sex with red hair or a light
sensitive complexion are believed to he more susceptibl
1771.

The racial incidence of SLE appears to be similar to thy
distribution of races i the general population Shearn and
Pirofsky [149] noted the diverse racial hackground among
their patients, which wncluded Jews, Italians, Puerto Rican
and Irish as well as patients whose families were native f
South America, Scandinavia, Central Europe or Easterr
Europe The pigmented skin of the Negro does not protec!
agamst development of the malady. There are several in
stances of the familial occurrence of SLE [17, 149] Case
are reported also of SLE in familics in which ather member:
have chronic discoid lupus or rheumatoid arthritis {62, 74].

RELATION TO OTHER COLLAGEN DISORDERS

A diagnosis of rheumatord_arthritis, acutg rhenn_\aﬁc
fever or Raynaud’s syndrome may be made in some patients
before a suspicion of SLE is entertained A clinical diagnosis
of SLE may be sub jated in other i by appre:
priate laboratory studies Concomitantly, clinical sy{nptnms
suggestive of rheumatoid arthritis or acute rheumatic fever
may be observed [105) Cohen and Cadmen 123} reported
that six out of seven patients with SLE had symptoms of
“rheumatism” at some time in the clinical course The diag-
nosis of “rheumatoid arthritis™ was noted by namc"in three
patients mn their case abstracts, and “rheumatism” m the
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others Friedberg and associates | 15] teported jomt de-
formities in two patients wath SLE similar to these m rheunta
tord arthritis Shearn and Pirofsky [749] detected findings
upon physical examination n four out of 34 cases that were
simular to those considered to be typial of rheumatoid
arthritis  Raynaud’s phenomenon, subcutaneous nodules
(rheumatic ?), and myositis have been observed mtially or
during the course of either malady [32. 74] Fever. malaise,
loss of weight and other constitutional symptoms provide
rather convineing chinical evidence 1n support of a diagnosis
ot theumnatord arthritis [743] Roentgenographic changes mn
the joints may be mditinguishable Periwvascular focal col-
lections of lymphocytes and plasma cells in the connective
tissues and 1n the sheaths of muscles and nerves were noted
by Morrison and associates [119] 1 eight out of mne cases of
SLE The microscopic findings were judged to be indis-
tinguishable from those that might have been detected in
theumatoid arthritis

The chimcal mamfestations of acute rheumatic fever
have been observed 1n some patients who show also nfer-
ential evidence of SLE Each of four patients reported by
Libman and Sacks [100] revealed a sufficient number of
chinical mamfestations to suspect acute rheumatic fever A

dental 4 of dermatomyositis was also made m

one Bauer, Riley and Cohen {9] described the appearance of
Sydenham’s chorea mn a 17-year old Negress Symptoms 1n
dicative of SLE developed si1x weeks later Typical lesions of
SLE as well as those of rheumatic valvular heart discase were
demonstrated at autopsy Pathologic features that may be
useful 1n dufferentiating these maladies have been described,
by Gross [57] The absence of pahisading and Aschoff bodxes,_\

the atypical location of the vegetations on the heart valves,
and a marhed tendency to necrosis of the valves are peculiar
1o SLE Massell and associates [£08] reported the pathologic
findings 1n a subcutaneous nodule that had been mduced 1n a
ten-year-old girl suffering from SLE The features helpful in
Afereroaeng Yne Cnanges Trom a Trewmait nudee Svere’
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esented Symptoms of Raynaud’s syndrome may develop
SLE, scleroderma or acute dermatomyositis, carly in the
nical course or only after the respective entities have been
csent for a sufficrent length of time to warrant a diagnosts
a generalized disturbance.

Banks [6] was one of the first to discuss at length the
ms of similarity and dissimilarity in cach of the unusual
llagen disorders Overlapping of clinical findings as well as
oss-matching of pathologic changes emphasizes the diffi-
lties 1 precise identification {2]. Patients with apparent
mptoms of SLE imtrally may show unmistakable evidence
on post-mortem exarmnation of one of the other afflictions
clinicopathologrc discussion by Soma Weiss [106] is illus-
itive of the difficulty in differentiating the clinical findings

SLE from the mucroscopic findings of polyarteritis. Clin-
11 examination of the patient under consideration left little
ubt regardmg the diagnosis of SLE The pathologic find-
gs, on the other hand, were characteristic of polyarteritis,
t of SLE Another example is the case reported by Shaffer
46] The patient suffered from cutaneous lesions, fever and
akopenia. A skin biopsy was consistent with a diagnosis of
.E Sulfonamides were prescribed in treatment. Character-
1c lesions of erythema nodosum appeared several years
ter The biopsy specimen then revealed the vascular
anges of polyarteritis. Nor has the discovery of the LE cell

el 1 confusion pletely between SLE
d polyarterihs Baggenstoss 5] observed a patient with
in lesions that were belicved to be characteristic of SLE
1e LE cell pt was d rated upon examina-
n of the bonte marrow Post-mortem examination revealed
idespread arterial lestons indistinguishable from those ob-
rved in typical cases of polyarteritis It has been noted also
at dermatomyosinis [74], scleroderma [0, 49] and throm-
tic thrombocytopenic purpura {570-511] possess several
atures in common with SLE [30]. Evans [40] reported an
wsual form of alopecia capitis in two patients with SI:E
d ane patient each with scleroderma and dermatomyositis
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A comprehensive discussion of the differentiation between
dermatomyositis and lupus was presented by Keil [82] in
1940, to which the intercsted are referred Other instances
of the vverlapping of certamn components among the unusual
collagen diseascs wrll be discussed in the chapters that follow
The potential relattonstup of chromic discoid lupus to
SLE has generated considerable difference of opinton 1 the
literature As noted m the Introduction, the dermatologists
have been strong supporters of the belief that chrome discoid
lupus and SLE have considerably more 1 common than sim-
itar names [223] In 1939, Belote [11] stated that, “The lo-
calized diseod form is generally recopnized as of slow
growth and commonly associated with a good prognosis as
far as life is concerned Yet under certain mfluences it may
disseminate as erther the discoid or the exanthematous type ™
Wilson and Jordan (762}, m a report from the Dermatology
Service at the Buffalo General Hospital, discussed the transi-
tion from chronic discoid lupus to the acute dissemmated
form, particularly following exposure to the sun, ultraviolet
radiation, x-ray therapy, mterference with chronic mnfection,
or with gold therapy . Approvumately 20 per cent of a series
of 96 patients with SLE collected from the literature had a
past history of benign discord lupus Twenty-six per cent of
the cases classified as subacute lupus also had a hustory of the
discoid type. Since some of these undaubtedly would yrogress
into the acute dissernated form at a subscquent time, the
probable final percentage datum is significant Among the
Uissenters are Bachr and Levitt [4], whose opimon com-
mands respect *The authors also believe that it (SLE) 1s
unrelated to that benign mdolent skin leston known to der-
matologists as discoid lupus erythematosus, with which jts
more chronic form has sometimes been confused » The pre-
“vaibing sentiment, however, seems to faver a relattonship
that is more than coincidental The development of systemic
Manifestations in paticnts who previously had complained
"“I)‘. of discord lestons has been reported following the ad-
Mmistration of heavy metals. antibiotics, i0dine and vaccines
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—agents which are d with the develop of hy-

persensitivity Equally pertinent is the reversion from sys-
tc.mlc symptoms to discrete lesions Haserick [62] recorded
nine instances of reversion of the erythema in SLE to discoid
lupus following therapy This phenomenon occurred spon-
taneously in one patient 1 a study reported by Cohen and
Cadmen (23]

ETIOLOGY AND PATHOGENESIS

Inciting agents—physical, chemical, and bacteriologic
~have been indicted in the pathogenesis of SLE, but ac-
ceptable evidence demonstrating cause and effect is lacking.
The tuberculous etiology has been championed by French n-
vestigators but has never enjoyed general favor [778]. This
explanation fell mto disrepute as a result of the crtical stud-
ies of Keil [79] and others The ctiologic implications be-
tween a streptccd”cal mfection and SLE cannot be aban-
doned so readily ¥The mnter-relationship between SLE, rheu-
matoid arthritis and acute rheumatic fever suggests that a
streptococcal infection may be a contributing factor, even
though convincing experimental data have been presented
for acute rheumatic fever only. O'Leary [125] expressed the
sentiment in 1934 that “The causation of the discase has not
been explained, although evidence indicates that it is of un-
derlying bacterial origin ” In spite of the fact that clinical
observations of the natural history of SLE suggest that a bac-
terial infection or a bacteremia may be the inciting phe-
nomenon, blood cultures usually are sterile, except termi-
nally Also, the pathelogic findings do not confirm a pre-
sumptive bacteriologic etiology of the malady [+, 1201.
Serum antistreptolysin O and the streptococcal antihyalu-
romdase titers were investigated by Rantz and asseciates in
siv patients with SLE [734] The normal values observed in
cach pattent argued agamnst a recent streptococeal infection.

é}'pgg@ﬂti@)jo_bagt_cr_ia_{ products was proposed as
he pathogenic mechanism by Stokes [753] in 1932, Rich
(1377 championed the hypersensitivity hypothesis some time
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later 1 interpreting the pathologrc findings in r id
arthritis, acute rheumatic fever and perarteritis, as well as
i SLE Mortensen and Gormsen [120] also have expressed
the belief that systemic lupus 1s an allergic reaction to one of
a vaniety of antigenic agents Contrary views are held by
Baehr and Levrtt [4] and Baggenstoss [5] A review of the
case histories of patients suffering from SLE with mstances
of untoward sensitivity to drugs. vaccines, serum, transfu®
sions of mtercurrent infection [17, 567 1s mmpressive Con-
vincing proof, however, 1s not yet forthcoming

There are two observations that lend support to the
hypersensitivity theory of causation An anticofiplementary
serologic test for syphulis {7367 15 a relatively common phe-
nomenon 1 patients with SLE It 1s curions that simlar
reactions have been noted i muluple m)clomaJT)xe second
1tern relates to the widespread use of sensitizing chemothera-
peutic agents, particularly the antibioticy, duning the past
twenty years A sigmficant mcrease 1 incidence of SLE two
decades ago was believed to have been associated with the

despread use of sulf des after their mtroduction into

medicine 1n the 1930’ The mcidence has continued to show
a progressive mcrease durmg the past decade wath the admm-
istration of stupendous quantities of pencillin and other
antibiotrcs as they became available The development of the
LE cell phenomenon in patents sensitive to pemailin has
heen advanced as additional evidence 1n support of a hyper-
sensitivity theory of causation

Frequently multiple sensitivities are observed i SLE
Some of the cases recogmzed as having pemaillm reactions
with LE cells, have been demonstrated subsequently to have
SLE In view of the frequency of pemcillm reactions, the
appearances of the LE cell 3s unusual under these circum-
;stances One might speculate that these partieular pemellur”’
reactions may be effect rather than cause Long periods of
obscrvation may be required for defimtive clincal data
Therefore, cautious mterpretation of the bass for appearance
of the LE cell phenomenon 1s indicated This would seem to
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apply not only to the LE cell in penicillin reactions, but also
1o other drug reactions and complicating clinical states. So
far, the LE cell phenomenon has seemed 1o be a unifying
force in diagnosis

A related phenomenon 1s the recognition recently of an
iatrogenic syndrome simular to SLE. It is hoped that this
observation may furnish an important clue to the patho.
genesis of connechve tissue disorders. Dustin and associates
{367 at the Cleveland Clinic reported an SLE-hike 5y ndrome
following prolonged therapy with large doses of hydralazine./
m the treatment of hypertension. Fever and arthralgia ap-
peared as the initial untoward reactions Symptoms sug-
gestive of rheumatoid arthritis and of SLE were observed
later * The identification of LE cells in the blood, a false-
positive serologic reaction, and an elevated globulin appeared
to substantiate the clinical evidence. A complete or an m-
complete syndrome was observed in 13 out of 119 patents
treated with hydralazine. Perry and Schroeder {1293 re-
corded the development of SLE-like symptoms in 17 ont of
210 patients treated with a combination of hexamethonium
chloride and hydralazine Shackman and associates [745]
observed the appearance of the syndrome in a 59-year-old
female after a total of 65 Gm of hydralazine had been ad-
ministered over a period of nine months Stunkard, Wer-
theimer and Bedish [754) have suggested that hydralazine
acts upon the blood vessel wall in producing SLE-like find-
mgs Complete regression of signs and symptoms of SLE and
regression of abnormalities in the laboratory tests may he
expected withm a few weeks after discontinuance of the in-
citing drug. Except for the production in animals of vascular
Yesions similar to those seen in polyarteritis, the development
m humans of an SLE-like syndrome following hydralazine
is the only evidence available of the experimental production
of any of the collagen disorders.

Photosensitvity has been recognized for some time as a
preapitating factor in the production of local and systemic
manifestations, although it may nat be intimately related to
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the pathogenesis of SLE Baehr and associates [3] observed
that exposure to the sun immediately preceded the onset of
symptoms in some patients, in others, already afflicted. a
sunburn was followed by a severe recurrence of the illness,
and the charactenstic features of the discase became more
evdent Jessar, Lamont-Havers and Ragan [74] reported
a 27 per cent incidence of sensitivaty to the sun, and Mont-
gomery [715] a 23 per cent incidence of sensitivity i SLE
patients Exposure to the sun followed by a severe reaction
preceded the onset of symptoms of SLE in six of Jessar’s
patients Tumulty and Harvey [760] reported photosens-
tavity m most of the cases reviewed by them One patient had
a typical butterfly leston which followed exposure to the sun
each summer for twelve years prior to the onset of constitu-
tional symptoms Baehr and associates [3] observed that
none of their patients had had a history of photosensitivity
prior 1o the onset of the disease A scarch of the blood and
urme for porphyrins was made i two cases with negative
results Yet the possible association with porphyrin metab-
olism deserves further mvestigation There are 1solated in-
stances of an exacerbation of symptoms following exposure
to cold [7, 82, 147] Gahan [46] mvcstlgated the mcidence
of SLE as a fi i i A review of
statistics from the Umted States, South America, Europe,
Australia, Japan, India and the Philippine Islands demon-
strated no significant correlation between chimate and the
mcidence of the malady
The lgh mcidence of the discase between puberty and
the menopause mn females has suggested an endocnine patho '
genesis No instances, however, were discovered m the litera
ture reviewed of an intimate association between the develop-
ment of symptoms and the onset of puberty Pregnancy, on
the other hand, has commanded considerable attention 1n this
malady Elhs [38] reviewed the prenatal course of 56 patients
with SLE and ascertained a worsening of the discase in 45
per cent The maternal death rate was 25 per cent, and the
fetal death rate nearly 30 per cent Contrariwise, 11 per cent
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b | some improvement during pregnancy No effect

upon the mother or the pregnancy was noted in patients with
chrome discoid Iupus in this study Interruption of gestation
has been recommended because of the progression of they
disease during pregnancy Therapeutic abortion probably is
not warranted, however, since this procedure has not been
attended with demonstrable benefit [29] Natural menopause
has been observed to have no consistent effect upon the clin-
1cal course of SLE [381, and therapeutic castration of women
has not been followed by alleviation of systemic symploms
[1151 Also, treatment with large doses of testosterone, in
order to counteract estrogeme activity, has been followed by
essentrally negative results It may be concluded that en-
docrine functions pecuhar to females bear no rccngnizvdj
relation to the mamfestations of SLE {4].

Coburn and Moore [22] postulated that altered celiular
metabolism, associated with an increased concentration of
serum gamma globulin, was responsible for the pathologic
process Ehrich [377] has carried thus possibility a step further
He has implicated the plasma cells in the production of
gamma globulin and has ncluded each of the collagen dis-
orders in this theory of pathogenesis. The abnormal globulin
is presumed to react upan mesenchymal tissue with release
of mucopolysaccharides, fibrinogen and other substances
from damaged tissue Reference may be made at this point
to the likely posstbility of an abnormal globulin in the forma-
twn of LE cells. This subject will be discussed later.

PATHOLOGY

Gross changes at post tem cvamination may be
wmeager except for cutancous mvolvement. They are dispro-
portienately slight when correlated with the extent and sever-
ity of clmcal symptoms [22] vAlthough SLE has been
characterized classically as a malady with diffuse exudative

ifestations, gross effusions into the pericardial sac, the
pleural cavities, the abdominal and synovial spaces, respecs
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tively, are unusual Nonbacterial endocardial lesions may be
noted on the heart valves and on the mural endocardium En-
largement of the hiver and spleen and diffuse lymphadenop-
athy may be apparent Except for the sterile verrucal vegeta-
trons and cutancous manifestations. there may be little upon
gross examnation to suggest the correct underlying patho-
logac process

The lesions observed mucroscoprcally may be equally
deceptive Mallory, m his climcopathologic sessions at the
Massachusetts General Hospital, more than a decade ago, de-
scribed the find in SLE as pecific, and
held the opimon that the malady frequently was a challenge
to the pathologmst because of the absence of wenti{ying
features [205. 107]. In such instances, the microscopist must
rely heavily upon the clinical and laboratory data 1n order to
help resolve an unknown [5] This discouraging sentrment
probably does not prevail at present, sice sigmficant wdenti-
fying features are bemng rcportod re"ularI) These include
the prohferative, deg ive and infl hanges n
the connective tssue, quasispecific vascular lesions, the
hematoxy lin-staiming bodues, the *“ware loop” lesion m the
hidney, the perivascular fibrosis 1n the spleen, and the
changes m the sk, respectively No one of these lestons 1s
peculiar to lupus, but the 1dentification of one or more micro-
scoprcally 1s helpful 1n supporting a diagnosis of SLE

Connective Tissue

Since the mucroscopic changes i collagen have been
described meticulously and have been identified so intrmately
with the investigations of Klemy . Bachr and
13. 88|, excerpts from therr commumnications will be used
freely The term fibrinoid degencration has been gpplied “to
the altered ground substance giving the same um‘?tonal reac-
tions as thc nllcrcd fibers Thc alteration of fibers and ground
sul ied by a Jt proliferation of
ﬁ)vmblasts Lcss cnnspxcuous 1s the nfiltration of stiocytes
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and leukocytes The fibroblasts are concentrated in the foci
of altered collagen fibers. The cytoplasm is often basophilic
and attenuated, even fibrillar in appearance. The nuclei are
pyknotic or fragmented. There is sometimes chromatolysis
with suffusion of the basophilic nuclear material into the
cytoplasm and intercellular ground substance.

“The thick, gelatinous, adherent pericardium owes its
arresting gross appearance not only to prohiferative and
infiltrative tissue changes hut even more to a series of altera-
tions affecting the pre-existing and the newly-formed con-
nective tissue. . . In hematoxylin-eosin preparations the
fibers, cell cytoplasm, and ground substance can be optically
wsolated under high magnification only by ‘stopping down’
the diaphragm of the substage condenser. In the Mallory
trichrome stan the ground substance assumes a pale blue
homogenous appearance, in which the decper blue collagen
fibers stand out quate clearly The ground substance may be
thought to have hecome ‘collagenized ’

“Not only does the ground substance become visible, but
it also mncreases in bulk, as evidenced by splitting off of indi-
vidual fibrils from large collagen bundles and wide separa-
tion of these fibrils and connective tissue cells.

“Fmally, fibrinowd degeneration affecting both fibers
and ‘collag 1* ground sul is often quite conspicu-
ous in the grossly thick, gelatinous-appearing, adherent peri-
cardrum.”

Vascular Lesions

The changes in the vessels of the kidney, hung and spleen
will be discussed separately. There may be considerable vari-
ation m mtensity and extent of vascular damage to the sys-
tenic vessels, but most organs and tissues ol the body may be
involved Quoting again from Klemperer and associates 1883

“*In the most severe lesions there was complete necrosis of
arteries and particularly of arterioles . . . The milf]esl
recognizable change is a deposit of homogencous, ecosino-
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phibic matenal (so-called fibrinoid) within the intima, be-
tween muscle fibers of the media or within the adventitia. It
is generally accompanied by fibroblast proliferation In the

* intima this proliferation often results in considerable narrow-
ing of the lumen without eny participation of the endo-
thelium The newly-formed fibroblasts generally exhibit de-
generative changes as evidenced by distortion of the nuclei
and by pyknosis

“*Further progression of this process leads to mvolve-
ment of more and more of the vessel wall so that in the intima
complete rings of fibrmoid masses are laid down, lifting the
endothelium from the media and choking the lumen .

“ With complete fibrinoid change of the collagenous frame-
work of the vessel wall, destruction of muscular and elastic
clements ensues In this phase there 1s a striking proliferation
of adventitral cellular elements, which show degencrative
changes Whle 1n most cases the definitive necrosis of
the vessel wall can be recogmized as the most advanced phase
of the series of fibrineid changes just elaborated, we have, on
the other hand, obscrved fulminating necrosis of the entre
vessel wall not associated with fibrinoid

“In three cases, fibrmeid changes of the connective tissue
of the wall of small and medium-sized arteries—up to the
size of large interlobular arteries of the kidney—was asso-
ciated with massive necrosis of the muscular and elastic
lamina of the walls. In these cases there was a strilhing in-
flammatory cellular reaction surroundmng the necrotic foci
and extendmg mnto the adventitia Lymphocytes, plasma cells
and a few polymorphonuclear leuhocytes were found to-
gether with the proliferating adventitial cells Al of these
cellular el exhibited d ive nuclear chang
The seventy of the injury of the vessel wall was evidenced by
the formation of small ancurysms, but no pertvascular hentor.
rhage was seen It is noteworthy that thrombosis 1s not foun(
m the wake of even such damage In the later stages the
necrotic tissue is replaced by a cellular connective tissue 1t it
aobvious that such lesions bear a striking resemblance to the
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necrotizing arteritis of Meyer’s and Kussmaul’s periarteritis
nodosa,” .

Skin

The early microscopic lesions in the skin comprise severe
atrophy of the epidermis, dilatation of the capillaries and
lymphatics of the superficial layers, and edema in the deeper
layers of the rete [347]. Other almormalities include hyper-
keratosis, keratotic plugging of the hair follicles and sweat
ducts, preservation of the granular layer, thickening of the
prickle cell layer with adjacent regions of atrophy, hquifica-
tion necrosis of the basal cell layer, and a perivascular, chielly
lymphocytic, infiltration about the dermal appendir 39,
113, 11471 Many of these alterations have been pbserved also
in chronic discoid lupus The description of the cutancous
lesions by Klemperer and associates {887 concentrated upon
the fibrinoid degencration of the ground substance and fibers
as “evidenced by cosmophilic clumping of the former and
by irregular thickening and straightening of the latter to-
gether with the acquisition of increased acidophilia and
refractiity. In the most advanced lesion the clumped
fibrinoxd masses break up. and some of the fragments be-
come basophlic Similarly, some of the swollen fibers acquire
an affimity for hematoxylin and also become fragmented

' Concormtant with the changes of fibers and ground
substauce there is proliferation of fibroblasts ta a varmable
degree These cells almost uniformly exhibit degenerative
phenomena—~distortion, pyknosis, necrosis. . . The fibro-
blasts, however, exhibit both proliferation and degenerative
stigmas, which seem to indicate involvement of the con-
nective tissue . . Even in the more severe cutaneous
lesions the capillary endothelium may remain intact in the
presence of fibrinord degeneration of its collagen wall (base-
ment membrane) and adjacent connective tissue
Lesions of the larger vesscls—arterioles and smaller arteries
—follow the same pattern already detailed in the description
of the vascular changes in other organs Here again the vascu-
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lar lesion is evidently deterrmned by involvement of the
connective tissue matnx of the cornum which 15 continuous
with the connective tissue of the vessel wall ™

Montgomery and McCreight }775) were unable to con-
firm the collagenous changes with fibrinmd degeneration
upon exarmnation of the skin of patients in ther chinic In a
survey of 96 biopsy specimens, alteration of the collagen and
fibrinoid degeneration was observed 1n less than 25 per cent
of the total Jessar and associates | 74] reported observations
upon 16 patrents mn whom the diagnosis was confirmed at
autopsy The pathologic changes were characteristic in only
three of the mne who had had a skin biopsy It 1s concluded
that microscopic study of skin obtaned at bwopsy may he
helpful in diagnos:s. but 1s nat specific

Ktdneys

The kidneys appear larger than normal upon gross
exammation and the surface smooth with petechial hemor-
rhages The sigmfi finding microscopically 1s the altera-
tion n the glomerulus [152] The “wire loop™ artifact
described by Bachr, Klemperer and Schifrin [3] 1s produced
by hyaline thickening of the basement membrane of the
glomernlar capillaries winch stans intensely with eosin
(Prare 11, page 1) Tins feature was recognized 1n 13 out
of 23 cases m their original series Endothelial proliferation
may be mimmal or so dissermnated as to lead to occlusion of
the glomerular capillaries Focal necrosis of the glomerular
tufts and hyaline thromh may be wdentified also The simi-
larity to embolic glomerulonephritis, a lication of sub-
acute hacterial endocarditis, has been noted The yvire loop™
channes have been observed also 1n 1solated instances of

leroderma and mali nephrosclerosis [5]
The Icsmn 1s consrdered to be quute unlike the hyaline degen-
eratton usually seen m chronic glomerulonephritis

Tt 1s believed that the apparent inconsistencies and the
significance of “wire loops” in SLE have been adequately
resolved by Klemperer (861 An cxamunation of »n un-
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selected group of 43 cases of subacute or chronic glomerulo-
nephritis disclosed a “wire loop” change in five instances
The extensive changes of glomerulonephritis were apparent
in the glomerular tufts as well as throughout the tubular
apparatus On the other hand, mn the kidneys from patients
suffering from SLE, microscopic changes of glomerulo-
nephritis were encountered in only two out of twenty that
showed the characteristic lesion. The “wire loops” in
glomerulonephritis are believed to represent but one com-
ponent of the inflammatory triad The *“wire loops” of SLE,
on the other hand, are not associated usnally with exudation
and proliferation and represent “a primary and fundamental
collagen degeneration which is similarly expressed in other
organs This cannot be demonstrated in glomerulonephritis ”
Tubular atrophy with focal interstitial collection of lympho-
cytes, plasma cells and histiocytes is not apparent except in
cases with a long history and advanced glomerular damage
Hydropic vacuolization and fatty and hyalne droplet de-
generation in the proximal convoluted tubules may be noted
Alteration in the renal arterioles may mimic the changes of
malignant nephrosclerosis or polyarteritis [5].

Heart

The description by Libman and_Sacks [700] of aéfmn-
bacterial endocarditis embodies one of the two characteristic
pathologic findings in the heart of patients with SLE. The
incidence of endocarditis in SLE has been reported to be as
high as GO per cent The vegetations range in size from 1 to
4 mm. i diameter and may become infected with common
Dacterial pathogens in the terminal phase of the malady [4]
They occur singly or in small conglomerates as mulberry-like
excrescences near the edge of the valves, on the chordac
tendinae, and on the papillary muscles They develop away
from the line of closure of the valve and appear on cither side
of the leaflet without preference Mural endocardial lesions
occur near the base of the ventricle rather than proximal to
the apex of the heart [5] The endoczfriljgl ;le.sir’m on the
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valves, upon Instologic examination, appears to be only the
surface mamfestation of an intense valvulitis Extensive
fibrinoid degeneration of collagen protrudes onto the surface
of the leallet, becomes grossly visible as a vegetation, and is
accompanied by necrosis of cells and fibers The exudative
reaction 1s more intense than that which usually accompanies
rheumatic valvulitis The necrosis leads to the development of
granular basophilic masses which encompass nuclear debris,
basophilic fragments, cytoplasm and fibrils These are the
components of the hematoxyln-staming bodics described
first by Gross [54]
y 3\, Hematoxylinstaiming bodies, the second identifying
{lesion 1n the heart 1n SLE, have acquired meanmngful diag-
lnnstm value 1n recent years The chromophilic bodies have
“bren observed i mesenchymal tissue, lymph nodes, kidney,
lung and spleen, as well as on the heart valves The staining
charactenstics, belicved to be related to the inclusion mate-
rial 1n the LE cell, are conditioned by an alteration m the
nuclei of cells of mesenchymal ongin such as polymorpho-
nuclear leukocytes, lymphocytes and fibroblasts FHisto-
chemical studies suggest that the hematoxylin-staining sub-
stance 15 derived from nuclear chromatin and represents de-
polymenized desoxyribose nucleic acid Klemperer and asso-
ciates [87] reviewed the pathologic material 1n 35 cases of
SLE i pursuit of the sigmficance of the distinctive lesions
They were identified in all except three of the cases Gueft
1557 confirmed the lugh madence of these lesions in SLE
and failed 1o 1dentify them i a control series of cases winch
inctuded rheumatic and bactenial endocarditis, diffuse and
focal glomerulonephritis, malignant os1s and
polyartentis An exception 1s the observation of Worken and
Pearson 1763] Hematoxylm bodies were observed in the
blood vessels from a patient who lacked the clinical findings
of SLE and was thought to be afflicted with a variant of
polyartentis classified as fulminating granulomatous angitis
(Zeck)
Exaraumnation of the rayocardinm may veveal Shrinoid
degeneration with exudation These changes present a sharp
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contrast to the Aschoff bodies that are present usually in the
heart muscle in acute rheumatic fever (3, 4] In the latter
malady, fibrinoid degeneration is absent or minimal, and
proliferative changes overshadow the exudative reaction [5]
The incidence of fibrinous pericarditis in SLE is significant
[160]. The exudate contamns polymerphonuclear cells and
fibroblasti¢’ orgamization (Prate III, page 2) winch obli-
crates the pericardial sac if healing 1s permitted

Lungs

There are several observations which indicate that spe-
afic imcroscopic alterations may be found in the lungs of
patients with SLE. Rakow and Taylor [733] and later Foldes
[43] described a chronic interstitial pneumonitis associated
with atelectasis Baggenstoss [5] cxtended these observations
and pomnted out that one might observe also alveolar hemor-
rhage and a basophilic mucinous edema of the alveolar wall
and of the peribronchial and perivascular tissues. The micro-
scopic features could be differentiated from those usually seen
in pyogenic pneumoma, either with or without orgamzation.
Seven of the 20 cases of Harvey and associates [59] that were
suspected of having “lupus pneumonitis” were investigated
post-mortem " Involvement of the hyaline membrane in the
alveoll, focal necrosis of the alveolar walls and capillary
thrombi were identificd The findings were similar to those
observed m rheumatic pricumonitis, polyarteritis, anaphy-
lactic pneumonitis due to sulfonamide hypersensitivity, or in
serum sickness Teilum [£55] has described a miliary epi-
theliaid-cell granuloma in the pleura and parenchyma of one
patient with SLE The microscopic changes were attributed
to a “focal allergic p ia.” Fibrinoid degeneration and
focal necrosis were apparent in some areas, in others, ﬂbros.ls
had developed The similarity to microscopic alterations in
Boeck’s sarcoid and primary amyloidosis was appreciated

Spleen .
Examination of the spleen may disclose a lesion tha.t is
presumed by some to be pathognomonic of SLE. i e, periar-
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terial fibrosis of the central artertes (Fio 1) The origmal
description has been attributed to Libman and Sacks in thew
epochal communication of 192% {7007 Shaumann and
Introzz1 [ 1487, a few years later, described the lestons in the
spleen from three cases of lupus and considered the malady to
be closely related to a dysfunction of the blood-formng or-
gans Gmzler and Fox [487 rediscovered the lesions in the
spleen 1 1940 The fibrosts of the arterial wall assumes a
pattern of concentric rings of thick collagen fibers with m-
terstrtial fibroblasts This feature represents collagemzation
of the normal fine r 1 The rings of coMagen are lad
down at the expense of the pertarterial Iymphatic tissue {5}

The specificity of periartersal fibrosis of the spleen s note-
worthy Kaiser {777 mn hus review of the pathologic findings
n 18 cases of SLE, found these changes in 15 Contrariwise,
the madence of pertartertal fibrosis was only 3 2 per cent in
1679 control cases. Klemperer {88 ] reported positive findings
w19 aut of 20 cases of SLE Other observers have considered
the lesions less specific {7561, since they have been detected
wn patients who have suffered from acute rheumatic fever or
from 1diopathic thrombocytopenic purpura [77]

Involvement of Other Systems

In the examunation of sectrons of muscle and peripheral
nerves i 15 cases post-mortem, Lowman [7037] observed a
vascular pattern of reaction on the venous side of the circula-
tion This mcluded edema of the stroma, fibroblastic prolifera-
tion and fibrosis The changes were similar to those seen 1n
patients with acute rheumatmd arthritis The synovial reac-
tion 1n five cases was sumlar to the reaction seen in muscles
and nerves Fibninaid depeneration was observed i one
speaamen of muscle only Bennett and Dallenbach {137 re-
ported mucroscopte changes n the synovial membranes of
two patients with SLE who had not received steroids Ar-
ticular symptoms had been present for several months before
biopsy was performied The signs of inflammation comprised
depnsits of fibnin and fibrinoid changes in the synovial and
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Fic 2 —Photormcrograph of a lymph node from a patient who
d died from SLE Extensive necrosis 1s illustrated
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distress, as well as symptoms referable to the gastrointestinal
tract, gemtourinary tract and central nervous system, respec-
tively, have been noted> It is obvious that the triad of syphilis,
tuberculosis and cancer, a favorite “pearl” in the differential
diagnosis of a bizarre malady a generation ago, must be re-
vised now to include SLE.

Fever was present at the onset in 25 per cent of the pa-
tients reported by Jessar and associates [74], and, at some
time during the natural course of the disease, in'99 per cent
of a total of 216 cases collected from the literature The
temperature may show a slight elevation only and be re-
mittent so as to suggest undulant fever, or it may be septic in
type [15] Coburn and Moore [22] noted the absence of
leukocytosis in their series of patients with fever. Malaise was
present at the onset of the disease in 18 per cent of the cases
reported by Dubois {32] and, together with weight loss, was
noted in all patients some time during the course of the
malady

The following is a coruposite list of presumptive diag-
noscs compiled by Harvey and associates [59] and by
Hascrick [62] in patients who were later proven to have SLE-

Acute nephntis Dermatomyositis
Acute psychosis Drug reaction
Acute rheumatic fever Emlepsy
Anemia Erythema multiforme
Brucellosts Felty’s syndrome
Cerebral vascular acaident Fever of unknown origin

my Y 1 illness
Lymphema Raynaud’s syndrome
Menmgitis Rheumatoid arthritis
Nephrosis Septicemia
Peripheral neuritis Scleroderma )
Pleurisy Subacute bacterial endecarditis
Prieumonia Syphlis
Polyarteritis Trichinosis
Purpura Tuberculosis
Skin

Because the descriptive term lupus erythematosus, ie,
red wolf, 1dentifies this malady. 1t might be presumed that
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vious generations frequently fell to the dermatologist be
of cutaneous manifestations, in this generation, SLE, as
as the other unusual collagen disorders, come withir
jurisdiction of the rheumatologist because of involveme
joints and muscles. Kaposi [ 78] was one of the first physi
to direct attention to the development of joint symp
which frequently preceded evidence of internal involven
Extensive and scvere jomt symptoms may be present
decade or more before chinical evidence in support of a ¢
nosis of SLE 1s forthcommg [/27]. The incidence of art]
_Ef_g_xggx,be as high as 90 per cent; while the mcident
chrome joint changes with varying degrees of deformity
been reported to be as high as 30 per cent [82,7135]. S
patients show little objective evidence of articular inve
ment 1 spite of severe subjective complaints
The jonts mvelved may be the same as those affecte
acute rheumatic fever or rlicumatoid arthritis, i.c., ha
wrists, elbows, shoulders, ankles, knees, spine and hips
cardinal signs of inflammanton may be observed in affli
joints. Articular symp appear, disapp and reapj
as in acute rheumatic fever Swelling, stiffness and resx
pain may be noted as in rheumatoid arthritis Involvemer
the proximal phalangeal joints of the hands, atrophy of
interossei muscles, and atrophy of the muscles of the the
and hypothenar emmnences may be observed. Ulnar devial
customanly seen m d ly advanced rk id
thritis 1s unusual in SLE, as judged by the experience of |
[82] Ross and Wells [743] found the jomt changes in
tinguishable from those of rheumatoid arthritrs in more 4
one-fourth of thewr patients with SLE. The migratory nat
of the arthritis, r bling that in rl id arthritis,
been emphasized by Bachr [4] and Slocumb [150]. She
and Prrofsky [749] have stressed the similarity of articy
symptoms mn SLE to those in acute rheumatic fever Hi
ever, joint symptoms did not respond to salicylates as in ac
rheumatic fever. and sometimes showed little improvem
with the adrenal steroids These featurcs were considered
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Premature beats, auricular fibrillation and first degree heart
block [59] have been described.

Fibrinous pericarditis may be suspected from the clinical
history or discovered upon physical examination in approxi-
mately 50 per cent of patients. The incidence at post-morter
examination is considerably higher. Persistent substernal
distress or the detection of a precordial friction rub on auscul-
tation is highly suggestive of fibrinous pericarditis. In

lected cases, post tem ination has revealed exten-
sive changes in the pericardial sac with neither symptoms
nor physical findings to suggest invelvement In some pa-
tients a large pericardial effusion has been reported. Dubois
[32] observed one patient with acute pericarditis which
cleared spontancously four years before the diagnosis of SLE
was confirmed by demonstration of the LE cell phenomenon
Mortensen and Gormsen discovered no instance of constric-
tive pericarditis [/76] upon extensive review of the litera-
ture Presumably, patients succumb to the malady before this
complication 1s given an opportunity to develop. Electro-
cardiographic and post-mortem findings in eight patients
with lupus were reviewed by Liebow and Feil [701]. The
electric potential abnormalitics consisted of low voltage, in-
creased P-R interval, prolongation of Q-T interval, increase
in left axis deviation, change of axis from normal to right axis
deviation, and low or inverted T waves Serial clectrocardio-
grams showed progressive changes with persistence of dis-
case Varjous diagnostic procedures, which include radio-
graphuc, fluoroscopic and electrocardiographic examination
of the heart, are to be recommended in the study of each
patient with SLE.

lungs

Pulmonary symptoms oftentimes are present in pa.lilfnls
with SLE; sometimes they appear rather early in the clxmfal
course This is not surprising in view of the incidence of in-
valvement of the respratory passages. Israel (71] discovered
roentgenologic or pathologic evidence of pleuropulmonary
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mvolvement in 90 per cent of 22 patients Pleurisy or a
pleural effusion may be present intermittently for one or
more years before evidence of other manifestations of the dis-
ease appears [32] Pleunsy i conjunction with pericarditis
contributes to one of the classic syndromes of SLE. ie.,

Fio 3 —Roentgenogram of the chest of a patient Who suffered
from what was considered to be rheumatmd arthrtis There 1s an m-
crease 1 the peribronchual markings (sce Fics 4 and 5)

\polyserositts Although cardiac and renal factors sometimes
are responsible for accumulation of fluid in the pleural
cavities, this mamfestation usually is attributed to intrinsic
changes mtimately related to the connective tissue disorder.

Harvey and associates [59] have emphasized the paren-
chymal changes m the lungs, in contrast to the pleural in-
volyement, which 15 more generally recognized A hacking
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cough, sometimes dry, sometimes productive, and a few fine
or coarse rales, may be the only signs pointing to parenchy-
ma! involvement Neither physical findings nor x-ray ex-
amination may reflect the magnitude of the affliction, A his-

Fic 4 —Roentgenogram of the chest of the same patient as It
Fio 3 This was taken 20 months later, at which time a clintcal diag-
nosis of SLE was made There 1s an acute inflammatory process with
an screase m the hilar masses and interstitial infiltration

tory of a “virus pneumoma” may be discovered before other
mamifestations of SLE appear A persistent interstitial pnen-
momtis {15, £33], considered to be typical of SLE, may Jead
to atelectasis and alveolar hemorrhage [5, #3]. Israel [711
has advised a search for LE cells in patients with recurrent
pneumonia, a failure to respond to antibiotics, unexplained
atelectasis, or pleurisy of unknown ctiology.
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The usual pathogenic mvaders of the lungs which pro-
duce erther acute or chromc involvement are observed fre-
quently 1n the terminal state Pulmonary tuberculosts (Fics.
3,4,5), p s lobar p and lung ab

£
L

Fic 5 —Roentgenogram of the chest of the same patient as in
Fics 3 and 4 This exammnation was made two months following that
lustrated m Fic 4 There 1s a marked mcrease 1n the mfiltrative
process Post-mortem exarmnation showed miliary tuberculosts as well
as disseminated lesions of SLE

have been noted 1n the closing phases of the disease The
ineidence of rmliary tuberculosis in patients with SLE fol-
lowing adrenal steroid therapy has been noted by Walker
(7617 and Terplan [157] Before beginning steroid therapy.
particular attention should be given to the search for tu-
bercle bacalli 1n the sputum and gastric contents of patients |
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The erythrocyte sedimentation rate is increased [£5]
during the stage of acute manifestations and remains elevated
during remmssion in many patients [724]. The frequency of
transfusion reactions not attributed to ABO incompatibil-

g

1ty has been noted [777]. Bone marrow cxamination shows
normal activity except for an increase in the number of
plasma cells The only correlation between degree of anemia
and bone marrow findings is noted in patients with a hemo-
Iytic process Hyperplasia may be expected in such cases
[75] Red blood cell agglutination has been reported by Evans
and associates [74] in SLE as well as in patients with polyar-
teritis, dermatomyositis and scleroderma

White Blood Cells

A leukopenia usually is present [140] White blood cell
counts belaw 2000 per cubic millimeter have been recorded
[33] The values were less than 5000 m 71 per cent and 81
per cent of the cases, respectively, in two series reported from
the Mayo Clinic [715] On the other hand, the response to in-
fection may be a leukocytosis and a shift to the left in spite of
the tendency to a leukopenia [711]. Any variation from the
normal in the differential white blood cell count is toward an
increase in neutrophils and granulecytes and a marked de-
pression of lymphocytes [748] An eosinopenia [749] is more
frequently observed than an cosinophilia. Eosinopinlia some-
times follows steroid therapy {62].

Platelets

Purpura and petechize have been associated with SLE
smce the early descriptions of the malady [801 Hemorrhagic
vesicles and bullae which may involve the mucous mem-
branes and extend inta the gastrointestmal tract have been
described The hemorrhagic manifestations have been asso-
ciated with thrombocytopenia in some instances; in others,
a normal platelet concentration has been observed. .Thromlx»
cytopenia was demonstrated in 9 out of 12 patients, and
purpuric or petechial lesinns were obsery ed in 45 per cent of
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tested for activity with the Wassermann and Khine antigens
The antibndy was found to be princpally mn the gamma
globulm fraction and was correlated only casually with the
beta-2 fraction

The sygmficance of the false-posiive tests for syphilis in
patients with SLE has been revealed by the preliminary
observations of Maoore [ 7171, which have been brought up to
date by Harvey and associates {59] and by Moore and Lutz
{2167 These observations will be reported 1 brief If the
positive serologic test 1s suspected of bemg biologreally false.
a treponemal immobilization test | 7227 with a negatwee re-
sponse confirms the false-positive presumption The bologic
false-posttive reactors may be divided 1o an acute and a
chronic group The acute reactions occur during or immedr-
ately follewmg mfections from bactenal, viral, plasmodtal or
richettsial muicroorganisms Reversion mn the acute group oc-
curs withun a tume period not longer than six months The
chrome biologie false-positive reactors, on the other hand.
have no antecedent acute wfection that is presumed to be of
etiologic significance, and the posttive test persists The bio-
logic false-posstin e reaction in the collagen dyscrassa 1s of tins
type In a sertes of 148 patients wath chronic biologie false
positive reactions reported by Moore and Lutz [1/6]. ten
were suffering from well-developed SLE and seven from
rheumated arthritis Climical mamfestations consistent with
a dhag of SLE were d d 1 forty-five of the re-
mainder, but confirmation by laboratory tests was laching A
small number of patients exhibsted posttive LE cell tests,
but the majority of the patients did not show this phenom-
enon If the components of these three groups are added. #1
wili be apparent that nearly 50 per cent of the indrviduals in
this study eithier suffered from chintcal SLE or were potential
victims of thns malady Moore and Lutz considered the seva-
logic and treponemal immobilization tests to be valuable
toals for the study of the natural lustory of lupus It 1s postu-
lated that the natural tustory of the discase as determined by
the serolagic respunse may be several years longer than cur-
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rently is assumed. Prolonged study of biologic false-positive
reactors and confirmation of these experimental ohservations
undoubtedly will be of great help in the carly recognition as
well as in the understanding of this malady.

The LE Cell and the LE Rosefte Phenomenon

One of the important advances in the understanding of
this affliction was the discovery in 1948 by Hargraves, Rich-
mond and Morton [57] of the LE cell in the bone marrow of
patients suffering from SLE. This observation was confirmed
shortly after by Haserick and Bortz {63]. It is appreciated
now that the phenomenon may be demonstrated by mixing
plasma from a patient with SLE and bone marrow elements
from a normal subject, by mixing bone marrow or white cells
of the peripheral blood from a patient suffering from SLE
with plasma from a normal person, or it may be demonstrated
in a smear of peripheral blood from an afflicted person, The
phenomenon 1s produced by the reaction of a component in
the plasma of a patient with SLE with formed elements of
the blood or bone marrow. The origin of the formed ele-
ments 1s not relevant. The LE cell is a mature white blood

——— Py .

cell comprising a homogenous reddish-purple staining inclu-
sion body Although most LE cells are believed to be ncutro-
phals, other types of leukocytes as well as Iymphocytes may
participate in the phenomenon. Theinclusion body consists
of partially depolymerized desoxyribose nucleic acid [9.'53
derived from nuclear substances that formerly were in-
tegrates of neutrophils, lymphocytes or other cellular cl?»
ments in the body. The altered nuclear substance is
phagocytized by normal cells in the production of the LE
cell The white cell balloons out in the process of phagocy-
tosis, the segments of the nucleus are pushed to the periphery,
and the remaining cytoplasm persists as a thin crescent sur-
rounding the inclusion body (Prate IV, page 2).

The_LE rosette is the second characteristic phenomenon
usually fotind in the same preparation as the LE cell. The
rosettes are congl ing white blood

ates of normal-app
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tion of the LE cell. This may be identical with the LE cell
cofactor, the “plasma thromboplastin” of Campbell and
Stefanim \[18] and the serum cofactor described by Kurnick
(94] The buffy coat of a sample of clotted blood is used gen-
erally in the search for LE cells, although blood to which an
anticoagulant has been added may be satisfactory. Most im-
portant 1s the expericnce required by the microscopist A con-
siderable period of time should be consumed (30 to 60 min-
utes) before the scarch is abandoned, if SLE is d
chnically Repeated examinations may be necessary since the
phenomenon may be exhibited intermittently in some pa-
tients The LE cell factor may be demonstrated in body fluids
other than the blood of patients with the malady. Such media
include pleural, pericardial and cerebrospinal fluid, the con-
tents of an eaperimentally inducted blister [161], and urine
[ 651, respectively The LE cell factor may cross the placental
barrier The LE cell phenomenon persisted in one infant for
seven vieeks after delivery from a mother with SLE, but was
absent at the end of four months [16].

Demonstration of the LE cell phenomena is probably as
spectfic a test as 1s available for the laboratory confirmation
of a clinical diagnosis The ncidence of positive results as
reported 1n the hiterature has varied from less than 50 per
cent to virtually 100 per cent The greater the number of
times the test 1s applied in each suspected patient, the higher
the percentage of positive findings Furthermore, a repeatedly
negative LE search does not exclude the diagnosis. Intensive
study of sclected patients with satisfactory clinical evidence
of SLE has not revealed the LE cell phenomenon during Life
{2511 even though the diagnosis has been confirmed micro-
scopically at post-mortem examination The persistence of gho
phenomenon 1s 1llustrated by the experience of Hasc'rfck
{611 The plasma of one patient with SLE induced a positive
reaction in 47 consecutive bone marrow mixtures; that of an-
other patient, in 46 consccutive attempts, and that of a third

patient. 1n 36 attempts
- LE cells have been demonstrated in diseases other than
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skin lesions, should be under suspicion. Atypical forms of
thrombocytopenic purpura, hemolytic anemia, glomertlo-
nephritis, gastrointestinal bleeding, pleural or pericardial
effusion, lymphadenopathy, epilepsy or toxic psychosis
should be under suspicion also The finding of a false-positive
serologic test for syphilis, a lenkopenia and an clevated sedi-
mentation rate should strengthen the suspicion.

The demonstration of the LE cell phenomenon in blood
smears or bonte marrow probably is the single most important
diagnostic procedure If the clinical findings suggest SLE.
and the LE cell phenomenon is positive,.there should.be.no
doubt regardmg the correct diagnosis. If repeated attempts to_
d rate this ifestation are ful, a biologic’
false-posttive test for syphilis, confirmed by a treponemal
immobilization test, may be almost as conclusive evidence
{7221 The microscopic examination of skin [39, 713], mus-
cle, lymph node or kidney [702] removed at biopsy may be
helpful Reliance need not be placed principally upon these
procedures, since the recognition of the LE cell. The patho-
logic diagnosis at post-mortem ination i changes
in the connective tissue and the blood vessels particularly, the
identification of the hematovylin-staining bodies, the “‘onion
skin” rings of the splenic arterioles, the “wire loop” lesions
in the kidneys and the “cytoid bodies” in the retina, These
subjects have been discussed in the section on PaTnorocy

CLINICAL COURSE

The disease is fatal ultimately although the natural his-
tory sometimes covers a span of several years, Symptoms have
persisted mtermittently in exceptional cascs over a pcn'o(.l of
as long as 20 years Ben-Ascher [12] reported the c]injca‘
course of one patient over a period of 23 years. The patient
was alive and well at the time of the report This communica-
tion appeared prior to the discovery of the LE cell phenome-
non There are no reliable prognostic criteria except a gen-
eral one the more ill the patient, the more extensive lh.c
systemic involvernent, the graver the prognosis Approxi-
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harmful effects upon the hidney Particular attention should
be gaven to the avoidance of exposure to the sun and artificial ;
ultraviolet radiation because of the maidence of photosensi
tity Some patients have learned that even a few minutes
exposure may be harmful

The use of ACTH (521, cortisone, hydrocortisone, or
predmisone offers thie most prormsig temporary help that 1s
currently lable The mecho of the beneficial effect of
the adrenal hormones m the collagen disorders has not been
clucidated Presumably it 1s related to suppression of harmful
enzymatic processes m affected cells, rather than causing a
reversal of the basic dysfunction Probably most patients m
whom a diagnosis of SLE has been made have received one
or more of the adrenal hormanes It 1s believed that every pa-
tient with systemic symptoms 1 whom a diagnosis 1s strongly
suspected or has been confirmed should receive adequate
amounts of stermds, except as noted below The diagnosis of
SLE usually 1s made upon hospitalized patients, and ACTH
frequently 1s the first hormone green From 10 to 80 umts of
ACTH (Acthar-Gel) are re ded daily for a
of two or three weeks as determined by the eriterna just stated
From 10 te 80 mg of Hydrocortone 1s given daily in divided
doses 1f tlns drug 1s selected  Appropriately smaller amounts
of prednsone may be prescribed  Full therapeutic amounts
of esther ACTH or adrenal hormones are recommended for
prolonged therapy Tlas usually means from 10 to 20 units
of Acthar-Gel daily. from 20 to 40 mg of Hydrocortone, or
from 15 1o 30 mg of predmisone m divided doses danty

The presence of active tuberculosis or cardiac farlure has
been judged to be a rontramndication o steroad therapy in
SLY. A notable exception in the former situation has been
reported by Johnson and Davey | 76| They treated a patient
with advanced cavernous pulmenary tuberculosis and SLE
by means of streptomycmn. para-amne sabicyhie acid and
ACTIH The signs and symploms of lupus 1egressed, and the
pulmonary mfection hecame inactive Note should be made
alwa of the potentiahities of 1somazid Cardiac decompensation
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prolonged steroid therapy. It has also been reported n pa-
tients with SLE who have not received stermids Considerable
amehoratien of joint symptoms may be expected Paticents
with pulmoenary complaints experience subjective improve-
ment There may be demonstrable evidence by x-ray of
pleural or parenchymal cleaning Sigmficant relief from
gastrointestinal distress may be anticipated Heart symptoms,
not comphicated by renal impairment, usually are amelio-
rated by steroids and appropriate cardiac agents Patients
with pericarditis or cardiac failure may improve n spite of
the tendency of the steroids to aggravate the latter state
vPatients with di able renal 1 usually
show Iittle or no improvement with sterords [68] Dubors
[35], to the contrary, noted rather striking restoration in the
function of the kidneys in selected patients A few with
albuminuria and nitrogen retention showed normal findings
following full doses of steroids There were two patients who
developed evidence of nephropathy during treatment This
cleared with increased dosage of steroids The effect upon
central nervous system symptoms 1s more dufficult to evaluate
The incidence of convulsions, psychoses and other abnor-
malities 1n SLE 1s sigmficant Furthermore, the inaidence of
psychoses during steroid therapy in other maladies is ap-
preciable Russell and associates [144] observed a notable
dimnution 1 epileptiform seizures during steroid therapy
mn SLE Euphona or mlmma] central nervous S)stcm ir-
ritability 1s ot a to
tion of steroids A major central nervous system disorder usu-
ally 15 If central nervous system findings persist some time
after discontimnng therapy, these should be attributed to the
basic disease and not to treatment [32] The potential de-
velopment of untoward reactions of steroid therapy, such as \‘
a duodenal ulcer, myocardial mfarction, ostcoporosis or oc- |
cult infections, should not be overlooked i
LE cells are dimunished during a remussion induced with
sterowds; and sometimes may disappear {79] Michael and
associates [7117 reported the appearance of LE eells in one
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antimalarials 15 bemg studied m several clines A few re-
ports have been publishied The antimalarials have been used
with and without adjunctive adrenal stermds A decrease in
tequirements for sterowds has heen observed while the anti-
malarials were adminsstered The mode of action may be re-
lated to reduction m light sensitivity of the skin With the
encouragmg low incidence of side reactions, 1t 15 beheved that
these agents provide one more therapeutic approach to the
management of this malady [37, 58, 84, 147]

Salicylates have heen recommended for patients not be-
heved to be suitable candidates for adrenal steroids Full
doses should be admimstered and mawntamed at subtoxic
levels for long periods of time, as in the treatment of acute
theumatic fever Salicylates also are of value in allaying the
diffuse aches and pains as well as joint and muscle distress
Ppresent in most patients

Nitrogen mustard and triethylene melamine have been
used in selected nstances A therapeutic trial in SLE was
suggested by the climcal benefit reported 1 patients with
glomerulonephntis Rohn and Bond [739] induced rerms-
sion by these agents i three out of five patients with SLE
for as Jong as 217 days Dubors [33] observed alleviation of
anorexia mn four out of five patients who were given mtrogen
mustard and sterouds Five out of six patients suffermg from
the dry state of nephrosis 1n SLE expertenced improvement in
systemic symptoms as well as improvement 1n hidney func
tion Other drugs that have been recommended 1n the treat-
ment of SLE mclude para-anunobenzoic acid [765], vitamin
Bir [501, antibiotics and testosterone [747] Only temporary
palliation 1n symptoms has been observed with each of these
Preparations



Polyarteritis

POLYARTERITIS (PERIARTERITIS Nobosa) is a malady with
protean clinical manifestations caused by widespread in-
flammatory changes in the walls of small arterics, arterioles,
and occasionally veins. Although the older term, “peri-
arteritis nodosa,” is a relatively satisfactory designation, it
has specific inherent disadvantages. The malady under con-
sideration is more than “periarteritis,” since the media and
intima of the artery may be involved in addition to the
adventitia Even “arteritis” is lacking in correct connotation,
for capillaries and veins may be affected as well as arteries.
Omission of “nodosa” has been advocated because nodular
lesions are palpable in a minority of patients, and in the early
stages of the discase should not be included as one of the es-
sential diagnostic criteria Palpable nodules, in fact, are not
critical components of the discase After inspection and re-
jection of the first as well as the second part of the term pro-
posed by Kussmaul and Maier, others have been suggested as
substitutes High mn the preference list are polyarteritis,
panarteritts and necrotizing angiitis, respectively. Poly-
arteritis (acute nodosa), suggested in 1903 by Ferrari [792],
is believed to be the most acceptable substitute in current lit-
erature, and therefore will be retained for the malady under
discussion.

Fibrinoid degeneration of medi ized and small ves-
sels throughout the body is an essentjal manifestation of this
varzety of collagen disorder The symptoms producgd by the
vascular damage are varicgated and unpredictable, since they
depend upon involvement of such vital structures as the kid-
neys, heart, gastrointestinal tract, and the several componeitts
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of the nervous system [93] Pathologic examination confirms
the linical impression that varying degrees of severity of
arteritis may develop The entity described by Kussmaul and
Maier [229] may have a prolonged clinical course associated
with gastrointestinal symptoms, peripheral neuropathy and
eosmophiha The Targer<essels of the bady tend to bear the
maxfmum msult in ths species Several stages of damage and
repair may be detected concomitantly upen micrescopic ex-
ammnation of affected structures In contrast, a raprdly pro-
gressive course may be observed in patients suffering from
acute necrotizing angiitis The smaller-vessels and capillaries,
prone to be affected, show approximately the same stage of
ol invol t S 1

P re between these two
variants, or possibly only casually related, 1s the polyartenitis
that is confined to a single structure such as the appendix,
gallbladder or uterus Removal of an organ so affected ap-
pears to mitigate agamst dissemnation as well as result in a
cure of the lotal process

There are several distantly rclated or even unrelated
varieties of arteritis that will be mentioned in passing only
These are temporal artentis, generalized arteriosclerosis,
serum sickness, Schonlein-Henoch purpura, erythema nodo-
sum, acute glomerulonephmnitis, mahgnant hypertension with
necrotizing arteriolitis terminally, and other maladies with
extensive vascular lesions that have been classified by Zeck
and associates [ 307,309}

HISTORICAL

The nomenclature 1 this disease goes back Jess than a
century, but pathologic descriptions are considerably older
The designation, “periartentis nodosa,” was employed hy
Kussmaul and Maier in/1866 {2297 in the description of a
hitherto unnamed clinical entity with distinetive pathologic
changes in the arterics The deseriptive term referred to
nodular lesions that were palpable under the skin of the chest
and abdomen as well as visible along the larger arteries of
the stomach, liver, spleen, lungs and heart at post-mortem
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- g COU
Fic 6-~Reproduction of the drawing from the presentation by
Rokitansks  [277) showing multiple ancurysms of the mesenteric
vessels
examination The nodules were aneurysms that were judged
to be late effects of necrotizing lesions of the arterial tree.
Approximately 200 years ago, Matani [24/] published a
monograph on ancurysms in which was included one case of
multiple aneurysms of the coronary vessels. Most likely this
was an example of polyarteritis Matani commented upon the
failure of treatment in this malady. Less than two decades
Iater (1785), Michaelis [249] reported what appears to have



TOLYARTERITIS 77

been a similar case, as did Pelletan {267 in 1810, Rokitansky
[2777 1% accredited with the first description of the minute
alterations m structure Drawings of the gross findings (Fie
6) as well as camera Inerda reproductions of the microscopie
changes 7 d this © i which was pub-
hished m 1852 An eveellentfiistoracal review of polyarteritis
has been prepared by Diaz-Rivera and Millerf 2871, to shich
the mterested are referred

INCIDENCE

Polyarteritis is not a clincal oddity [250] even though
perusal of the current hterature, particularly textbooks, tends
to convey this impression kosputal record statistics have not
been particularly helpful in the past in portraying incidence,
since the disease has been detected in a sigmfi p a
of cases by the pathologst from post-mortem material with-
out a chimical suspicion. In 1914, Lamb [236] was able to
assemble only 38 reported cases. In a review of medical litera-
e a decade ago, Boyd {7727 calculated that the incidence
at that time was considerably greater than had been accepted
A similor belief persists in some chmes today Supporting
data have been supplied by Rach {276] He noted that the
wmeidence of polyarteritis was ouly one m 1600 autopsies at
the Johns Hoplans Hospital from 1916 10 1935 The incxdence
had increased to one 1 137 antopsies m the period from 1936
threugh 1944

Polyartenitis 1s predomnantly a disease of males, with
a sex ratio that is approxmmately 3 1 The colored race 1s
affected as well as the white race {2071 Contratto {1847 ob-
served two Clinese students with polyarteritis who were
temporary residents in the United States. The onset of symp-
toms usually bemns at betweenfwenty and fifty years of age
However, mstances in the young as well as in the old have
been recorded Several cases have heen reported wn 4Anfants
{766, 178, 2867 Wilmer {3037 oliserved one nstance 1 the
firsedQ days of life and another at 37 days The diagnosss was
madeost-mortem m cach case One of the oldest patients
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reported in the literature was observed in the cighth decade
of life [258)

RELATION TO OTHER COLLAGEN DISORDERS

Acute theumatic fever [304], rheumatoid arthritis, and
each of the unusual disorders discussed in this review have
items of smmilarity to polyarteritis Ophuls [260] in 1923
suggested a close relationship of polyartentis to the rheumatic
processes because of a history of recent bouts of rheumatism
or an onset following acute tonsillitis. This presumption was
supported a decade later by the observations of Friedberg and
Gross [197] Four out of eight cascs of periarteritis nodosa
(necrotizing angiitis) sufferéd from acute rheumatic fever
or rheumatic valvular heart discase. Aschoff bodies were
1dentified 1n the myocardium in cach case. In another serics
of five patients with polyarteritis that were studied earlier
[2901, two had a rheumatic history and subsequent clinical
evidence of rheumatic valvular discase. While these com-
munications were in preparation, Middleton and McCarter
[250] discussed the chnical and pathologic relationship be-
tween acute rheumatic fever and polyarteritis, an association
believed 1o be greater than chance probability, One patient
in our climc with a past history of acute rheumatic fever and
a clinical diagnosis of mtral is developed generalized
symptoms suggesting polyarteritis. A skin and muscle biopsy
confirmed the diagnosis of polyarteritis The paticnt died ap-
proximately 18 months later Post-mortem examination
showed the diffuse vascular lesions of polyarteritis as well as
rl 1¢ mutral and a I ial endocarditis

Arthralga or articular symptoms suggestive of rheuma-
toid arthritis or SLE frequently appear early in ﬂlc'CllmCﬂl
coursc of polyarteritis {799, 224] and may persist until death
The anatomic diagnoses in one case discussed at the Massa-~
chusetts General Hosputal included polyarteritis and rheuma-
tord arthratis [232] The anatomic diagnoses in ur{ogllcr case
included acute rheumatic fever, SLE and polyarteritis [240]
The LE cell phenomenon was observed ante-mortem m this
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cntly due to allergic reactions in a highly sensitized body and
are much more severe than those of the usual clinical aller-
gies. The histologic changes in places are of the reversible
type, but in many areas the tissues show marked irreversible
degenerative and necrotic changes . . . Furthermore, re-
versible and irreversible changes similar to those in periar-
teritis nodosa have been observed in other tissues of the body
in our material, especially in the appendix and gallbladder.”
In 1937, Clark and Kaplan [152] observed vascular lesions in
the heart and testes of two patients who had died from serum
sickness The rescmblance of the vascular lesions to periar-
teritis nodosa was mentioned, but inferences relating patho-
genesis to hypersensitivity were not pursued

Rich and Gregory [275] were the first in this country to
produce polyarteritis in rabbits by the injection intravenously
of large doses of horse serum and later horse serum together
with sulfadiazine The lesions were sumilar pathologically to
polyarteritis in humans These experimental studies followed
the observation by Rich [272] of lesions of polyarteritis ir.l l.hc
viscera of five patients who had suffered a hypersensitivity
reaction following injections of horse serum that had bren
administered therapeutically There were also vascular
changes in a section of muscle obtained at biopsy fmm. a
patient who had recerved sulfonamides and a foreign protein
Experimental studies in rabbits were confirmed shortly a{te'r
by Hopps and Wissler [2/4] Leswons of g]omemlunl‘?}’h""s
were also produced by the same experimental tcchrm.: Fx:cc
antigen remained 1n the blood stream after specific antibodies
had developed

Vartous agents have been indicted as antigens and held
responsible for the vascular lesions of polyarteritis in humans
The sulfonamides were among the first in the group of a:gcms
that were 1mplicated [205, 233, 273]. French and \\Fll‘cr
[796] produced an eosmophilic interstitial m)ocaxdmsl in
rodents by the intraperitoneal injection of one nf. a number
of sulfonamide drugs (neoprontisil, sulfanilamid, Sn(}llll.ﬂ
sulfaypridine and sodium sulfathiazole) The pathologic
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lesions were siular to those observed mn the myocardum of
patients who had received one of the sulfonamides shortly
before death Gelfand and Aronott [200] investigated, by
reference to hospital records, the relationship between the
use of sulfonamdes and the ncidence of polyartenitis They
discovered only four cases of polyarteritis in the records at
Bellevue Hospital m the 20-year period prior to the ntro-
duction of sulfonamides in therapy Fourteen cases of polyar-
teritis were observed from 1938 to 1946, a mnefold mcrease
per annum Mowrey and Lundberg [256] noted that all ex-
cept three of the 320 cases from the Armed Forces Institute
of Pathology were reported after 1939 More and associates
{2537 found evidence of “polyvasculitis” in 375 autopsies of
patients who had received sulfonanmdes The vascular lesions
were attnbuted to hypersensitivity. Sigmficant histopatho-
logre changes which suggested an indiwvidual susceptility to
sulfonamde drugs were reported by French [195] in ma-
terial from 76 autopsies and two skin biopsies The drugs had
been administered to some patients for only a few days before
vascular changes were demonstrated Other drugs or noxious
substances capable of producing hypersensinvity, and
thereby 1mplicated 1n the pathogenesis of polyarteritis mn-
clude perucillin [166, 2511, Dilantin [298], poison oak and
prirarose [2807. mercury [198], arsenucals {252], thiourca
[185, 202, 2441, wdine [274], cortisone and ACTH

These 1solated and sporadic examples, however, do not
appear to establish a consistent correlation climcally be-
tween the admmstration of any one drug and the develop-
ment of symptoms of polyarteratis The exception 1s the anti-
biotics The mass of evidence concerming the antibiotics and
the imcrdence of polyarteritis appears to the authors to sup-
port the hypersensitivity theory of pathogenesis of polyar-
teritis i humans Against these presumptions are the con-
clusions of Grffith and Vural [207] and these of Diaz-Rivera
and Miller {187} Skepticism regarding a direct relationship
Bedveaar sonllk i ey wiror and e develof ot
polyarteritis has been expressed in each instance Also Zeek
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{3087 assumed that the microscopic lesions in sulfonamide
vasculitis were exam;ﬂes of “hypersensitivity angiitis,”
which could be distinfuished from the changes of periar-
teritis nodosa.

The hypersensitivity hypothesis has received support
from the clinical association of bronchial asthma and polyar-
teritis More than 15 years ago Rackemann and Greene {269 ]
reported mstances of periarteritis nodosa which appeared
from one to 25 years after a clinical diagnosis of bronchial
asthma had been made A scarch of the hterature on periar-
teritis at that tume revealed a 12 per cent incidence of
bronchial asthma. WVilson and Alexander {304] reviewed
300 consecutive cases of polyarteritis in/4945, m which the
incidence of bronchial asthma was 18 per cent Cases of
urticar a, vasomotof Thinitis, and other expressions of atopy
were encountered also, but were not included in the incidence
datum Recently, Nuzum and Nuzum [258] calcnlated the
mcidence of bronchial asthma to be 25 per cent in a group of
175 cases of polyarterits collected from the literature The
symptoms of bronchial asthma usually preceded those of
polyarteritis by only a few weeks. The pulmonary paroxysms
tended to be severe and were related to intrmsic rather than
extrinsic agents The average maximum eosinophilia in the
peripheral blood was 534er cent in the 44 cases of bronchial
asthma and polyarteritis reviewed by Wilson and Alexander.

An interpretation of the pathogenesis of polyarteritis on
an infectious basis has been proposed by several investigators.
Seven patients in & scrics of 17 reported by Spiegel {2907 in
1936 had infectious prodromata Acute tonsillitis, acute
sinusttis, scarlet fever and acute rheumatic fever were d}c
offenders Boyd [172] reviewed the records of 305 cases i
the literature more than a decade ago and reported that one
of a vanety of infections appeared carly in the course of 1he
discase The usual childhood cranthernata, head colds an'd
acute pharyngitis were included, as well as acute rhenmatic
fever, syphilis, malaria, influenza, scarlet fever, gonorrhea,
typhoud fever and pneumonia, Polyarteritis has also followed

v
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rat-bite fever {2687 and postvaccinal hepatiis {2631, On the
ather hand, Griffith and Vural {207] were impressed anly
with the incidence of tonsithitis that preceded the develop-
ment of polyarteritis in 17 cases reported from the Los Au-
geles County Hospital The serum antistreptolysin O and
streptococcalvanthyaluromdase titers were deternuned by
Rantz, DiCaprio and Randall {734} wn the pursuit of a strep-
tocaccal etiology in polyarterihis, Sigmificant amounts of one
or the other or both antibodies were detected 1n four ont of
five cases of polyartentis, while high titers had developed in
one It was concluded on the basis of these experimental
studies that a precedmy hemolytic streptococeal infection
could nat be excluded s the pathogenic agent. The relation-
shup of a virsl infection ta polyarterttis has been considered
{2093 because of the identification af a vascular disease 1
lovier amimals, 1e, the calf, pig, deer and dog [768] Against
these presumptions is the expenimental negative evidence
from cultures, moculations and atiempted transmssion to
ammals The angiatropic properties of viruses have not been
proved by means of materiol obtained durmg life or at
necropsy (174]

The assoctation of hypertension and polyarteritis 18
helieved to be more than comcidental [225, 254, 266,
302] Wilens and Glynn [302] calculated that the incidence
of hypertension was approximately 60 per cent in a total of
28 cases of polyacteritis at the Bellevue Hospital and in 68
additional cases collected from the hterature Hypertension
preceded symptoms of generalized vascular disease m more
than 10 per cent, and appeared at approximately the same
time in 37 per cent The mcidence of allergic reactions mn
the cases veviewed was gher in the nonhypertensive group
However, the data suggested that polyarterttis developed
more frequently in hypertensive nonallergic persons than in
normotensive novallergic persons Hypertension of the pul-
monary arteries also has been implicated erther as secondary
o mtral stenoss {295], to congenstal heart disease {225,
2591, or 1 association with bronchial asthma
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Experimental cvidence in support of a hypertensive
ctiology has been reported from several laboratories Selye
and Pentz { 28647 in 1943 noted that polyarteritis in rats conld
be produced by the combination of unilateral nephrectomy,
administration of desoxycorticosterone acetate, and a high
sodium chloride wtake, A short time later Loomis [236] suc-
ceeded in producing hypertension and polyarteritis by in-
farction of the kidney. He noted that partial infarction was
more hkely to result in hypertension and vascular lesions
than was total infarction Zeek and associates {288, 307}
have been the most recent advocates of a hypertensive etiol-
ogy Their critical studies were based upon the production
of hypertension and vascular lesions in rats by wrapping the
kudney with silk. Various stages of vascular damage were
demonstrated with a striking similarity in appearance micro-
scopically to the lesion of polyarteritis in humans. The veins
were affected by direct extension of the inflammation while
the pulmonary circulation was spared. The observation sug-
gested that polyarteritis 15 allied with a rapidly progressing
hypertension.

PATHOLOGY

The vascular lesion that identifies polyarteritis is ah-
served in the intermediate’layer of medium*and small€aliber
artertes, Each vessel coat, however, may be involved and
vewns as well as arteries may be affected, as noted /abrfte
{235) There appears to be a preference for the bifurcation
of meduum caliber arteries at the point of origin of the vessels
of decreasing size “The necrotizing lesion may be confined
1o a small‘area of the vessel wall, or the entire circumference
may be involved As the process sprcads/distally and Arox-
imally from the initial site, smaller and larger vessels may be
afflicted. 1f the vasa vasorum of large vesscls suffer, macro-
scopic aneurysms develop [239], Nodosity may be !,roduccd
by chromg_periarterial inflammation and ﬁb{?m or by
aneurysm{ormation secondary to medial necrosis. Rupture
with hemorrhage 1s always a threat following ancurysmal
dilatation of the wall
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Microscopically, segmental necrosisbegins mn the nlled.ia
and 1 accomyanicd by edema of the entwe wall Fibrinoid
degeneration follows, with involvement of the inner clastic
lamina associated with lenhocylic and cosmophilic infiltra-
tion ( Prare VI, page 3) As the process progresses, it may ex-
tend through the wtina mito the lumen or penpherally to
envelop the adventitia Plasma cells, lymphocytes and mono-
cytes may be seen in affected arcas Fibroblasticraliferation
15 a later 4namfestation, Various stages of mflammation and
repair may be demonstrated Healing with formation of scar
ssue may be localized to a small secton of the vascular wall.
ar the entire arcumicrence may be encompassed Throm-
boss, recanalization and microscopic anenrysmal formation
may be observed in adjacent sections (Psate VII, page 4}
When the entire circumference of the blood vessel has been
involted, occlusion may be complete The fibrous scar at thus
stage has lost its \dentity as an intimate part of a bleod vessel

Arkm {768] has diided the vascular lesions of poly-
artenitis wito four stages In the degenerative stage. artertoles
withont vasa vasorum shosw hyaline degeneration of the wnner
media Also, there may be edema and fibrmous exudate m
the subinuma The arteries with vasa vasorum show hyaline
degeneration of the outer media proximal to the elastic
externa In the inflammatory stage. infiltration of the media
and adventitia with polymorphonuctear nputrophils. tympho-
cytes and plasma cells may be observed These changes may
be assactated with destruction of the inner medta and of the
elastica interna, with thrombosis, infarction and aneurysnt
formation The thied stage, 1e. granulation, 15 reparative
There 15 marked prohferation of fihroblasts from the ad-
wentitra mito the mflammatory zone, a reduction 1n the num-
ber of polymorphonuclear lenkocytes, and an wersase in the
number ot lymphocytes. plasma cells and eosinophuls Re-
canahizaton may be disclosed in this stage The damaged |
arterial wall is replaced by a fibrous scar with reduction or: .
obliteration of the lumen m the fourth or kealed stagr{'

(Prate VI, page 4). -
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According to Arkin, a close relationship exists between
pathologic lesions of the last three stages and the clini-
manifestations of polyarteritis. The degenerative
» may be silent clinically. The initial symptoms appear
¢ inflammatory stage and mimic either a severe or a low-
e infection Organic manifestations of varying degree
location occur as a consequence of thrombosis, infarction,
rysm formation and hemorrhage. Cachexia and emacia-
may be observed in the stage of granulation, if involve-
t is widespread Kussmaul and Maier decribed this as
cosmus The persistence of symptoms following regres-
of fever may be related to progressive reduction of the
1 supply in the organs severely affected. A partial remis-
ensues 1f extensive healing is permitted. The severity of
disease and persistence of clinical symptoms is also a
tion of collateral blood supply. The organs with end-
ies tend to show the greatest degree of permanent dam-
ollowing vascular involvement [238].
Statistic studies of organ involvement have revealed the
ey to be most susceptible. The kidneys were afflicted in
r cent of the 230 cases reviewed by Mowrey and Lund-
[256]. Harns and associates [270] found the kidneys
- involved in 87“per cent in a series of cases The héart
wed the kidneys in order of suscep{ibilit)’ in each sc_rie_s
r organs affected included the adregals. pancreas, livtr,
n, testes, gastrdintestinal tract and brain. The lungs were
ved in approximately 25/per cent of autopsied cascs
s examunation of the lungs may give little hint regarding
resence of diffuse vascular discase. Microscopically, the
chial arteries may show the various stages of deteriora-
with an appearance similar to the vascular changes 1n
- affected portions of the body.

CLINICAL FINDINGS

A detailed description of the clinical picture will he
nted, but there is no/characteristic group of sy:mptom.s
clinical findings representative of this dyscrasia Indi-
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vidual mamfestations are extremely varied, particularly in
the early stages and sometimes m the later stages as well
The other collagen disorders di d m tins graph
present several features mdiwvidually that are helpful in
suspecting the underlyng disturbance The symptoms and
clinical findings of polyarteritis may be extremely-£lusive,

In order to emphasize the fallibility of scgregatng the
identifying features that appear at the onset of the malady.
Boyd [£72] tabulated the provisional diagnosis of 50 patients
upon entry to the hospital who were later found to have paly-
artenitis General infections headed the group, These included
acute rheumatic fever, typhoid fever and brucellosis Ab-
dominal symptoms which suggested cholecyshitis, perttonttis
and other serious maladics below the diapliragm shared sec-
ond place with loskel ph whuch included
trichinesss, polyneunitis and myositis Cutancons disorders
and cardiac dyscrasias followed in this order, Central nervous
system disorders appeared Jast

The presenting symptoms sometimes suggest the diag.
nosis of arthritis, rheumatism, myositis or neurttis {238].
The patient may complatn of a low-grade fever, warght loss,
palpitation, abdominal pam, weakness, dyspnea, cough,
vomiting, headache or visual disturbances The distress orin-
dsposition 15 $0 subtle as to provide little or no helpful clue,
and the onset so wsidious as to justify the assumption that ex-
tensive pathologic chasiges have been present for a period
of time before medical help is sought Pam, s promment
symptorn, may be localized or diffuse This has been attrib-
uted by Horne and associates {275} to the combmation of
damaged ‘blood vessels and }1yp‘£ncnsion It was noted thay
pam was absent 1 one case when the blood pressure was
normal and present when the pressure was elevated

On physical exarmnation, a skin eruption may be appar-
ent as well as pallor, tachycardia, hypertension, sensory
changes and emaciation The incidence of fever in patients
with this malady varies from 70 to 100 per cent [187, 210,
218, 2791 It usually is low-grade and may be continuous or
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mtermittent in periods lasting several days or even several
weeks The fever may follow a septic pattern and be out of
proportion to the apparent severity of the patient's illness
Sweating may be profuse Shaking clulls are unusual in the
absence of & demonstrable infection, althongh chilliness is a
frequent complamt Tachycardia likewise may be out of pro-
portion to the elevation of temperature.

The symptoms and physical findings in the several sys-
tems of the body will be discussed separately, although they
may develop concomtantly Several clinical forms have been
differentiated, and several “types” of polyarteritis have heen
described m detail in an effort to emphasize the dommant
symptomatology, i ¢ , gastrointestinal, renal, neuromuscular,
cardiac and cutancous, Such a division as noted above is be-
lieved to serve no useful purpose.

Kidneys

The vessels of the kidney are affected in most patients,
and clinical findings emanating from involvement of these
organs are to be expected Fourteen out of 30 patients studied
by Ralston and Kvale [270] had renal symptoms 1n the fol-
lowing order of frequency:intermittent or persistent pain i.n
the lumbar region, nocturia, dysura, gross hematuria, anuria
and mcontimence The significance of routine urine analyses
1n the evaluation of renal involvement was emphasized. Al
though renal symptoms were present in only 45 per cent of
the patients in this series, abnormal urinary findings were
detected m 89 per cent In three out of 20 cases in which
hypertension was present, an elevation of blood pressure sug-
gested renal involvement in spite of the inability to demon-
strate mucroscopically vascular changes in the kidney. Ct.m-
versely, only 17 developed hypertension among 21 cases with
vascular lesions in the kidney. The opinion was expressed
that, although hypertension usually is accompanied b): vas-
cular changes in the kidney, it may be the result of a <!xffusc
obliterative process of nonrenal vessels in patients without
demonstrable renal involvement Griffith and Vural [207]
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observed hypertension in 13 out of 14 patents who showed
vascular changes i the kidney. The evpenence of Wilens
and Glynn {3027 has been noted above. A rapid elevation of
blood pressure and the presence of renal damage has heen
snterpreted as a grave prognostic sign [187]

Renal fallure 15 a frequent cause of death Gruber {208)
reported such a ternuna) incident 1n 25 per cent i a survey
of 100 cases. Several mstances have been reported of death
followang ruptnre of an aneurysm of the interlobular arterics
of the kidney with formation of a perirenal hematoma 301}
The shadow cast by such a mass has been mistahen for a renal
tumor {278] Gross pathologic findings in the kidneys and
surroundung structures in polyarteritis include infarction,
nephrosclerosis, glomerulonephritis, penirenal and retro-
perttoneal hemorrhage and hydronephrosis with infection
Fisher and Howard [194] observed moderate dilatation with
spasticity of the upper third of both urcters at two examna-
tions of a 13-year-old girl who suffered from acute abdominal

lai Post-mortem performed s1x weeks
afler onset of symptoms revealed polyarienitis of the kidneys,
ureters and gallbladder A review of the literature by these
wvestigators farled to reveal a similar case description

Heart

The myocardium may bear the brunt of the insult {fol-
lowed by vascular changes 1 the pertcardum or endo-
cavdwem Secondary mvolvement of the heart muscle may be
expected 1f hypertension 1s persistent or severe Pathologic
findings irt the heart were demanstrated by Griffith and Vural
{2071 m a majonity of their cases. while evidence of focal
polyarterits was present in ess than 50 per cent of the series
The coronary vessels and the small vessels of the myocardium
shawed lestons which resulted in myocardial fibrosis and
fibrinous pericarditis but only infrequently in myocardsal -
farction There was a relatively high incidence of coronary
artertosclerosts and Jeft ventricular hypertrophy m this series
The revien by Mowrey and Lundberg [2567] revealed that
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enlargement of the heart was frequently associated with
hypertension, that cardiac murmurs were not of diagnostic
significance and that congestive heart failure was the most
common cause of death Angina pectoris was an uncommon
complaint in the history, in spite of the fact that 58 per cent
of the cases showed involvement of the coronary arteries.
Murmurs, usually systolic i time, are present if the endo-
cardium is affected.

There are several reports mn the literature which indicate
a lngher incidence of coronary involvement in chuldren with
polyarteritis than in adults [166, 265]. The coronary lesions
were responsible for death in a case of a child reported by
Stryker [292], while diffuse systemic invelvement sas
limted to minimal intimal proliferation of the cerebral ves-
sels and lesions in the kidney that suggested glomerulo-
nephritis  Sinclair and Nitsch [286] reported one case of
polyarterttis in a chnld in which the vascular lesions were con-
fined to the coronary vessels The two cases with aneurysmal
dilatation of the coronary arteries reported by Diaz-Rivera
and Miller [787] were the youngest in their group An
aneurysmt 1 one patient ruptured into the pericardial cavity
and caused death from tamponade. Massive thrombosis of the
coronary arteries was responsible for death in the other child

Gastroinfestinal System

The gastrointestinal tract frequently is the locus of com-
plaints and is responsible for the initial manifestations of
polyartentis referred to this system. Pain, tenderness and
cramps—localized or generalized in the abdomen—nausca,
vomiting, distension, diarrhea or melena may suggest an
acute abdominal condition The epigastrium or right upper
quadrant is more often the site of symptoms if they are
localized Surgical exploration may scem indicated {167] for
suspected intestinal obstruction, acute appendicitis, a pene-
trating ulcer, a bleedmg ulcer or a malignancy. Seven out of
15 cases m the series of Spiegel [290] suffered from surgical
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complications which involved the gastrointestinal tract 0b-
servers have commented upon the poor correlation between
abdominal symptoms and microscopic findings of polyar-
teritts Wold and Baggenstoss [306] reported that 37 per cent
of a grougp of 21 cascs showed involvement of the vessels of the
jejunum This was followed m frequency by lesions in the
alenm, colon, stomach, dusdenum, rectosigmord, and lastly.
the appends Infarcts. hemorrhages, ulceratons. perfora-
tions and peritomtis have been observed at post-mortem ex-
anunatian following evtensive vascular discase of the blood
vessels that supply the gastrointestinal tract Acnte ulcerative
entenitis or colitis [217, 2997 and intussusception have been
reported Felsen {7977 discussed an interesting finding that
he observed during sigmoidoscopy Direct inspection of the
large bowel revealed darh red parallel streaks separated by
healthy mucess and shown suk 1y to be thrombosed
vessels associated wath polyartertis

The bver, gallbladder, pancreas ar spleen may be
aflicted by the vascular process Syvoptoms {rom hepatic in-
volvernent may suggest acute cholecystitis, 2 common duct
stone, hepatitrs or carrhiosis of the Jiver The hiver may be -
volved primardy with widespread vascular lesions, or it may
be secondanily affected from cardiac failure, Infarction of the
hiver, thrombosis. hemoarrhage, necrosis, and inflammatosy
mfiliration have been reported {243, 266, 306] Av increase
in amount of fibrous connective tissne of the liver together
with bile duct proliteratron may result w1 the appearance
grossly of Lacanecs currhosis Symptoms wndicative of pri-
mary liver damage are less frequent than s the incdence of
micrascopic findings at post-mortem examination Mowrey
and Lundberg {2567 discussed 10 examples of liver involve-
ment among 200 cases that had been reported 1 the Englsh
iterature and added 16 cases from the records i the Armed
Forces Institute of Pathology The wcidence in cach gronp
was fess than § per cont Guiffith and Vural {207) presenied
one case of an Infarction of the liver secondarily infected,
with subsequent rupture of the ahscess mta the peritoneum -
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Fic 7 —Roentgenogram of the chest taken i 1903 o1 a pauent
with polyarteritis A routine x-ray of the chest was negative in 1947
Pulmonary symptoms began in 1951 at which time a lesion m the
right lung was detected by x-ray This was removed and the micro-
scopic diagnosis was polyarteritis This x-ray taken 1n 1933 shows a
small lesion 1n the left lung (See Figs 8 and 9)

moma and embolt appear, 1t 1s believed that they should be
considered as complications secondary to the underlying
vascular lesions {207, 243]

The high mcdence of pulmonary lesions in patients
classified by Zeek [308] as “hypersensitive angiitis™ and by
Churg and Strauss [781] as “allergic granulomatous angutis”
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2 it . i

Fic 8 —Roentgenogram of the chest taken in 1954, of the same
patient as 1n Fi6 7 The large cystic lesion on the left lung 1s sumilar
to the lesion that was removed from the right lung three ycars earher
Well-developed clical symptoms of polyarteritis had appeared in
the meantime A sk and muscle biopsy was positive for polyarteritis
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Fic 9 —Roentgenogram of the chest taken m 1935 of the same
patient as 11 Figs 7 and 8 The lesion 1n the left lung 1s smaller The
patient htad been on sterowds for many months
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1s noteworthy Vascular lesions in two cases studied by Zeek
were limited to the pulmonary circulation, A necrotizing
pneumania was present in three cases. Characteristic changes
by roentgenography were lacking. Kipkie and Johnson [225)
reported a case of polyarteritis confined to the pulmonary
arteries in an 11-year-old boy with subacute glomerulo-
nephritis and congenital heart disease No other arteries of
the body were mvolved; even the bronchial arteries were
spared Old and Russell [259] reported two cases of polyar-
teritis limited to the pulmonary arteries, Hermann [21{)
and Gniffith and Vural [207] reported one instance each of
polyarteritis with involvement of the bronchial and pulmo-
nary arteries Whether or not these instances are typical of
polyarteritis or belong to a variant of this dyscrasia is not
settled

The association of bronchial asthma and polyarteritis
was one of the first observations in contemporary medicine
which suggested that the pathogenesis of this morbid state
was a function of hypersensitivity. Bronchial asthma n these
patients appeared to be the “garden-varicty” type that pre-
sented no unusual features prior to the development of vas-
cular disease Many of the patients with bronchial asthma
who have developed polyarteritis exhibit an intrinsic or non-
atopic variety of hypersensitivity. It is unusual for extrinsic
allergens to be identified as ctiologic factors. A maximum
eosinophilia which ranged from 11 to 84 per cent and aver-
aged more than 50 per cent was present in many of the cases
reviewed by Wilson and Alexander [30-f]. On the other hand,
in a control sertes of 151 cases of polyarteritis without chinical
symptoms of bronchial asthma, the eosinophilia was not
greater than 6 per cent and averaged less than 3 per ccn} A
suspicion of polyarteritis should be entertained in any pan.erji
afflicted with bronchial asthma who reveals an eosinophilia
greater than 15 per cent, according to these observers it
should be noted in concluding this discussion of pulmonar.y
findings that empiric observations s.uggest a grave progrosis
in patients with respiratory complaints
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tem symptoms. The basilar artery was involved in one case
observed by Diaz-Rivera and Miller [787]. A rupture of an
aneurysm was the terminal incident. Another case showed
arterial occlusion from thrombosis which led to infarction
of the right frontal lobe. Complete bilateral nerve deafness
from eighth cranial nerve lesions was reported by McNeil
and associates [2:46]

Approximately 50 per cent of patients with polyarteritis
exhibit signs or symptoms of peripheral neuritis. Paresthe-
sias, weakness, tenderness of the nerve trunks, muscle
paralysis, loss of deep reflexes, brachial plexus invelvement
[223], wrist drop and foot drop [256] have been reported.
Peripheral neuritis develaped several months after the onset
of symptoms in many of the patients in the series reported by
Lovshin and Kernchan [237]. Motor changes overshadowed
the sensory changes The onset of peripheral nerve involve-
ment may be abrupt or insidious. It may afflict one or scveral
nerves and encompass one or more cxtremities The distribu-
tion shows a lack of symmetry and follows no characteristic
pattern of dissermnation Upper and lower extremities are
mvolved with the same frequency. Temporary regression of
the peripheral neuntis has been observed The clinical pic-
ture in one case reported by Griflith and Vural [207] sug-
gested multiple nenritis Necropsy revealed vascular lesions
of polyarteritis in the cerebral vessels also. Kernohan and
Waltman [220) observed onc patient, a 54-year-old male,
who showed vascular lesions post-mortem that were limited
to the nerve trunks of the upper and lower extremities and
to the capsule of the prostate

Lovshin and Kernohan [237] examined microscopically
approximately 100 nerves from 25 cases of polyarteritis. Vas-
cular lesions of the nutrient arteries were demonstrated in 7.6
per cent and nerve degeneration in 44 per cent of the speci-
mens Symptoms of neuritis were recorded in the histo".‘r'."f
ecach patient who showed involvement of the nutrient arteries
at post-mortem examination The microscopic changes were
similar to those scen in the other arteries in the body. A re-
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duction 1 the caliber of the lumen with subsequent diminu-
twm of blood supply appeared to be the principal functional
defect The small arterses 1 the mterfascicular connective
tissue showed the highiest incidence of involvement The veins
were spared, Diverse sectiwns of the vessels showed marked
vanations in the degree of the willaminatory process Nerve
degencration, typically Wallerian, was severe in the distal
portians of the nerve and mmmmal at the Jevels of vascular
damage, with imperceptible evidence of mflammation m the
nerve fibers Infarcts at the level of the vascular lesions ap-
peared beneath the epmeurmm, in some instances situated
deep within the fasexenli

Eyes

There 15 considerable difference of opinion m the litera-
ture regarding the madence of ocular lesions i poly artertns
1t has been estimated to be as low as 20 per cent and as ngh as
75 per cent The exantination of the eyegrounds is not men-
tioned 1n 2 number of case veports, and precise conclusions
regarding the frequency of affhiction as determined by this
Sxamination are not possible In spate of thas deficency, poly-
arteritis 15 beheved to have mare types of ocular mamfesta-
tions than has any other collagen gisease Hollenhorst and
Henderson {2727, 1n a comprehensive review of thus subject.
authted five ocular disorders m polyartents as follows' (1)
Direct involvement of the medium and small vessels may he
observed on ophthalmoscopy Vascular lesions of the chorord
are visible as globular edematous arcas with fairly well de-
fined borgers 1f these changes are extensive, they may result
in detachment of the retma Occlusion of the central artery
of the vetna, silemt lesions of the ciliary artery, scleritis,
tenanitis, wvolvement of the orbital artermoles, arterial in-
volvement of the ocular muscles, massive infraocular hemor-
thage and esophthalmos are included n this gronp (21
Exudative lesions may follow mvolvement of mesenchymal
tissue Edema of the eyelids, conjunctiva and cornea, as well
as ndocyclitss, result from thns process (3) Involvement of
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the cerebral vessels may lead to extraocular muscle palsy.
pupillomotor disturbance and homonymous hemianopsia
Edema of the optic disc due either to toxic retinopathy or to
increased 1ntracranial pressure, ischemic neuritis or hyper-
tension may be present. (4) Characteristic hypertensive
retinopathy from extensive vascular changes in the kidney
results in spasticity of the vessels, hemorrhages, exudates,
edema of the disc and retinal detachment. (5) Toxic retinop-
athy 15 associated with changes similar to those described in
mahgnant hypertension

Krohulik and associates [228] believe that the ocular
vessels are subject to less acute degenerative and inflamma-
tory features than are the vessels in other organs, and that the
eye changes may he summed up as those of subacute and
chronic uveitis, episcleritis and orbital cellulitis According
to Goar and Smmth [204], polyarteritis manifests itself by
thickening of the vessel wall with diminution of the lumen
or edema, transudate, hemorrhage and cytoid body forma-
tion The changes n the vessel wall are considered to be
typical of polyarteritis, the other findings are presumed to be
the result of renal involvement and hypertension. Character-
istic changes are more often found in the choroid, but the
retinal, ciliary, muscular and episcleral arterial branches
may be affected also Other ocular manifestations in polyar-
teritis include iritis [779], retinal vein thrombosis with sud-
den loss of vision [202, 213], acute anterior wseitis, infiltra-
tion of the corncosclerojunction and corneal ulcers with a
disagreeable necrotic odor [305].

Muscles and Joints

Muscle, joint and tendon involvement may be respon-
sible for the initial symptoms Muscle tenderncss may be
secondary to involvement of the nerves that supply the mus-
cles or may be related to vascular lesions within the muscle
fibers The myositis may be sufficiently acute as to suggest
trichinosis [229] or acute dermatomyositis The affliction
may be localized, or it may spread to cach of the four ex-
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tremities Symptoms of joint discase are probably related to
the vascular lesions in the synovial and capsular tissues
Arthralgia, rather than arthritis, is a better designation in a
majority of instances Symptoms tend to be low-grade and
fleeting, and bear only a casual resemblance to acute or
chronic arthriis Arthralgia or myalgia was present in each
of 12 patients reported by McCall and Pennock [243]. On
the other hand, joint swelling was observed in only two in-
stances Friedman and colleagues [792] reported that arthrs-
s or myositis was present in seven out of eight cases of
polyartentis They suggested a classificavon of the jont
mamifestations into three major groups (1) myalgias and
arthralgas, (2) acute and subacute polyarthritis; and (3)
chronic progressive deforming polyarthritis In the latter
category, the climcal findings may be indistinguishable from
chronic deforrung rheumatod arthntis Lowman [238]
noted that muscle tenderness and arthralgia were present in
30 out of 43 patients n the earlier stages of polyarteratis The
myositis was aggravated by activity and ymproved by rest
The arthralgias, usually migratory, were not associated with
periarticular swelling There was objective evidence of swell-
g 1n only four cases Microscopic study of synovia disclosed
arterial lesions simular to those 1n other tissues of the body,
with spotty synovial changes secandary and proportional 1o
artenal lesions Musele or joint symptoms preceded the de-
velopment of peripheral neurapathy 1n 19 out of 30 cases
Roentgenographic examination of jumnts usually discloses no
speafic alterations except osteoporosis, which has been at-
tributed to duminution of blood supply [200

Skin

Approximately 25 per cent of patients with polyarterstis
show cutancous manifestations [287] The disorder has been
reported to be himited to the skin in some mstances; in others,
the cutancous manifestations may be the presenting findings
12287 A more favorable prognosis has been 1eported if well-
developed skin wmamfestations are present. The lesions in-
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clude erythema multiforme [277], dermatitis gangrenosa
[203], livedo racemosa, livedo reticularis [22f]. neuro-
dermatitis, ulcerations of the buccal mucosa [2817, necrotic
lesions [243], urticaria, bullae, hemorrhagic purpura, bronz-
ing, pig ion, papules and subcut nodules, respec-
tively Capillaries and smaller vessels of the cutis as well as
those in the subcutancous fat may show characteristic
changes of polyarteritis The process may lead to ischemia,
degeneration, necrosis, infarction or hemorrhage. Involve-
ment of the larger arteries may result in gangrene and
mutilation

Subcutaneous nodules have heen recognized for almost
a century as an important clinical finding in polyarteritis If
they are detected, removed by biopsy and examined micro-
scopically, the diagnosis is confirmed. Subcutaneous nodules
on vessel walls are Jate manifestations, however, and are ob-
served in a small percentage of patients only. They were
present in only two out of 17 cases reported by Griflith and
Vural {2071 They may be located on the extremities, chest,
abdomen, face, back, scalp, scrotum or tongue. They may
occur m crops, are painless, and may persist for a short time
only. The dimensions range from onc or two millimeters,
which may be hardly detectable on palpation, to a ccnli-
meter or more in diameter If hemorrhage is associated wii?l
rupture of the aneurysm, the nodule may be several ccn.(l—
meters in diameter They may vary considerably in size
along a single blood vessel Crops of nodules accompanicd
by fever and prostration have been reported

Endocrine Glonds

The endocrine glands appear to escape the pathologic
process 1 many paticnts, or at least chnical evidence of en-
docrme lesions is not usual except for the teftes Iavolt em.cm
of the testicular arteries and veins with pain and swelling
has been reported by a number of investigators 1235, 213,
2517. Orchitis due to mfarction is an unusual episode Adre”
nal arterioles have been affected with complete vessel occlii-
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sion, phlebitis and periphilebins The hierature contained no
reports of lesions of the thyroud or pitwitary

LABORATORY FINDINGS

Examination of the urme usually reveals abnormal con-
sttuents McCall and Pennock (243] reported abnormal
urme findings mn each of 12 cases of polyartentis. Ralston
and Kvale [270] reported ‘albumnuria, red‘cells in the sedi-
ment and granular or hiyaline casts in 25 out of 28 patients.
A simlar lngh ncidence was noted by Grlfith and Vural
{2071 Special features of the abnormal urine findings were
mvestigated by Krupp [92] in 21 patients The presence of
red and white blood cells. red blood cell casts. oval fatty
bodies, fatty casts and abnormal quantines of protein, re-
spectively, was d ated in each The term
telescopic sediment was used by Cole (183] to descnibe these
findings These several abnormalities m their entirety are
not reported usually in cases of glomerulonephritis or 1n
other common renal disturbances {248]. The observations of
Schremer {2837 are the exception He deserabed telescopc
urmary seciment in three mstances of typical glomerulone-
phnus and luded that thus pt
nomonic of polyarteritis or SLE

A decrease in renal efficiency may be detected by the
function tests and by an mcreased concentration of blood urea
mtrogen Poly um( fwatmn of specific gravity, decreased

1 100 and progressive azotenma
may be present The blood urca‘nitrogen concentration was
greater than 60 mg per 100 ml in 16 out of 24 cases re-
viewed by Ralston and Kvale {2707 The concentration was
greater than 100 mg in 12 instances Avotermia may be ob-
served as a terminal event in some patients

A mild normocytic hypochromic anenfia may develop
1 the absence of gross blood loss The anerma ys not so se-
vere as the pallor would suggest. The finding of a red bloed
cell count below 2,000,000 15 unusual The wlate blood cell
cont tends to be increased but may be normal or even de-

was not pathog-
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creased There may be an increase in percentage of poly?
morphonuclear cells, with a shift to the'left An cosinophilia*”
——transient or persistent—may be of iderable axd in di-
agnosis Percentages as high as 74 per cent with a total white
blood cell count of more than 25,000 have been reported An
eosinophilia of 90 per cent scems to be the record [174]
The mcidence of cosinophlia is higher in patients with bron-v
chial asthma and 1 those with an extended clinical course
Blackburn [171] reported one example of an elevated co-
smophile count and an abnormal bone marrow that were
highly suggestive of eosinophilic leukemia. The character-
istic findings of polyarteritis were recognized at necropsy.
Bone marrow studies have shown an eosinophilia, an jncrease
in reticulocytes and a leuKopenia. Griesbacher [206] con-
sidered these findings to be helpful in the diagnosis The
fragility of the red blood cells and the bleeding time are
normal, Prolonged clotting times and positive tourniquet
tests have been reported mn a few patients, The sedimentation
rate usually is increased,

A decrease in total serum protein and reversal of the
albumin—globulm ratio may be present [/98] False-positive
tests for syphilis, and LE cells in the blood have been ob-
served [208, 235] Lepow and associates [231] investigated
a spontaneous precipitable Protein which appeared after
cooling of the serum for 24 hours at 4° C The protein was
unlike cryoglobulin, since it did not redissolve at room tem-
perature Electrophoretic studies have shown that it be-
longed to the gamma globulin fraction This is not f-\clu-
sively a feature of polyarteritis and has been observed in pa-
tients with other maladies who have shown a reversal o(_' th.c
albumin-globulin ratio A positive precipitin test for trichi-
nosis in a dilution of 1:1280 was rcported by Gelfand ?r}d
Aronoff [200] in three out of five cases of polyaﬂcf}“&
Spinal Muid findings include an increase in préssure, a slight
increase in the protein tontent, an increase in the numhber
of polymorphenuclear cells or lymphocytes, and the presence
of xanthochromic fluid [207, 228}
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Electrocardiegraphic abmormabties comprise low-volt '
age, mverted T waves, BS-T changes and bundle branch
block Gniffith and Vural {207) observed abnormal clectro-
cardiograms in ten out of eleven patients with polyarteritis
The abnormalities included sinus tachycardsa, low-valtage,
prolonged QT interval, left axis deviation, abnormal T1, T2,
and T3 waves, and auncular fibnllation Serial electrocardio-
grams in four cases with clmcal cvidence of coronary in-
volvement [235] showed progressive corenary msufliciency

Roentg aphic of the chest usually 15
negative; sigmificant findings have been noted in a small
number of patents {170, 2881 Mimmal volvement in-
cluded shght prominence of linear markings throughout the
lungs, and in some mstances, small Yoralized densties More
advanced changes have been revealed as lular enfargement,
extension of haziness out from the hilum, penvascular and
parenchymal mfiltration, fibrosis, bronchiectasis and cavtas
hon The upper lohes and the bases are partrcularly sus-
ceptible to pathologic changes Patchy infiltration tends to
clear, only to become mnvolved a sccond time Herrmann
{211] pointed out the value of seral roentgenograms of the
lungs m patients vath polyarterttis

DIAGNOSIS

Consid of the possibility of polyarteritis 1n any
undragnosed bizarre condition is to be encouraged Males 1n
the rauddle decades of hife, who are ebviowsly 1Mt with muln-
ple complaints, should be under suspicion Hypertension] ¥
cosmophilia, hematura, peripheral neuropathy. abdﬂmma‘
symptoms and an wtermmttent {ever, tespectively, may furm
1sh a clue The dragnos:s should be suspected 1 a relatively
high percentage of cases mn the late stages of the disease Al-
though the diagnosis has been made post-mortem by the
pathologist many times in the past i cascs without a correct
climeal presumption, sagacious experience together with the
appreciation of the incidence of thns discase surely will m-
prove the ante-mortem percentage The goal is a high per-
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centage of correct diagnoses in the early stages of the afflic-
tion Unquestionably, this is asking a great deal. and prob-
ably will not be achieved until a laboratory examination is
devised that js as reliable as the LE cell test in SLE. Arthral-
g1a, muscle pain, malaise and a low-grade fever are not par-
ticularly helpful clues Nevertheless, only one or two of such
symptoms may be present for a period of time before the pa-
tient becomes “ill” and more alarming signs or symptoms
develop If the diagnosis were suspected and confirmed at
the onset of symptoms, it is hoped that the clinjcal course
might be prolonged or altered significantly [789].

Confirmation of suspicion at the present time rests upon
a positive skin or mu¥cle biopsy. Vascular changes may be
demonstrated if polyarteritis is responsible for the symptoms
and meager laboratory findings. The lesions may be observed
in skeletal muscles that are neither tender, atrophicd nor
weakened No one area of the body is preferred for biopsy
unless cutaneous or subcutancous involvement is apparent
climically Oceasionally the areas sclected for biopsy may
have escaped the vascular process Maneiner and associates
{242}, in a recent survey, have reported a rather discourag-
ing sentes of results Positive results were recorded in only 13
per cent of 136 muscle biopsics from 106 patients suspected
of suffering from polyarteritis The biopsics were positive in
only 30 per cent of the 26 patients who were proven subse-
quently to have polyarteritis Three consecutive biopsies
failed to show specific microscopic changes in one case re-
ported by Solomon and associates [289], although autopsy
examinatwn disclosed typical polyarteritis Other obscrvers
have not reported so disappointing an experience, and a gen-
jerous portion of skin and muscle for microscopic e:(amina-
tion remamns the most reliable laboratory confirmation of a
icase suspected climcally of polyarteritis.

The subdivisions of polyarteritis or related angiitides,
according to the classification of Zeck and associates, prc.sc_n.l
a difficult problem in differential diagnosis. Hypersensitiz
angiitis [308] follows the clinical features of an infectious
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process associated with sensitivity to selected therapeutic
agents Renal failure 1s a common cause of death Post-mor-
tem examination in this dyscrasia reveals widespread ine
volvement of lungs and follicular arteries of the spleen.
Fibrinoid necrosis may involve the entire vessel wall with an
ntense cellular reaction. The vascular lesions appear to be in
the same stage of exudative reaction and show little evidence
of healing  Allesgic granulomatous angitts {181, 299, 3087,
which ncludes asthma and Loeffler's pneumonia, appears as
a hypersensitivity phenomenon caused by various allergens
Recurrent episodes of pneumonia may be observed. while
heart farlure 1s a common cause of death The allerpic grama-
foma may be ebserved withun the vessel wall as well as
connective tissue throughout the body, as a result of necrosis
of cosmophils, fibrinoid degeneration in the conneciive tis-
sue, and granulomatous proliferation of epithehiord and grant
cells Temporal or cranial artertis [222, 247] affects fe-
males in the later decades of Life Frequently it is self-lim-
ited, berugn in ts course, and characterized by low-grade
fever, gencrahized weakness and tender or painful areas over
the scalp and along the course of the involved arteries Mi-
croscopic nodules of granulomatous infiltration with foreign
body gant cells may be highly suggestive but are not pathog-
nomome Focal arterutis of the appendix [267] has been ob-
served m shghtly mace than one per cent of more than 6000
annendirne somenne s ooV - the ncidence nghest i

est an acute abdominal

. follows appendectomy

CUNICAL COURSE

Fulmmating polyarteritis usually 15 fatal withn a pe-
riod of from four to 12 months after the appearance of clin-
iwal symptoms [216, 218, 270] Diaz-Rivera and Miller
{1877 ohserved the average duration of hie 1o be 50 days in
s1x_patients suffermg from the rapidly progressmg form
Only 20 patients lived longer than one year 1n a senies of 152
cases reviewed by Boyd [174] The duration was less than
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three weeks in 15 patients. Caution must be exercised in
evaluating such short histories because of the unreliability
of properly interpreting time of onset of symptoms

There are several reported instances of patients living in
apparent good health for several years, even a decade or
more, the diagnosis having been confirmed by a positive bi-
opsy (175, 210, 224, 226] These are exceptional instances
and usually represent arteritis confined te a relatively small
area of the hody not essential for life, such as the gallblad-
der, appendix or uterus. Kampmeier and Shapiro [219]
observed one patient with polyarteritis for 21 years Acute
arterial changes were discovered in the appendix removed in
1932 Necrotizing arteritis was present in biopsied muscle
tissue removed subsequently in 1948 and in 1950 Post-mor-
tem examination in 1953 revealed acute necrotizing arteritis
m a section of rectus muscle, but no arterial lesions in the
healing stage were discovered

Signs or symptoms of involvement of the central nervous
system, renal system or cardiopulmonary system should be
interpreted as ominous Post-mortem evamination in some
instances reveals less extensive involvement than would be
anticipated but for the fatal outcome. This paradox has given
rise to the suspicion that the wmsult to the body may be some-
thing mn addition to mechanical interference with circulation
and alteration of normal metabolic processes in the areas
supplied by the damaged vessels.

TREATMENT

Supportive measures only are of value High in this list
are the adrenal hormones, cortisone, hydrocortisone flfld
predmsone and ACTH, respectively. Opiates or seda!gvcs
should be prescribed for persistent acute pain or for sedation
The discase 1 many instances produces emaciation; hence,
a high calore, high vifamin dict is to be rccomn{cnd
Whole bleod tdnsfusions may be helpful if anemia is pres
ent The employment of antihistaminics in treatment, bt“
cause of the association of polyarteritis and hypersensitivity
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m selected patients, has resulted 1vigniﬁcam impravement
in a few cases Swnce cessation of Tontact with an offending
antigen may be beneficia), a careful search should he made
for a sensinzing antigen  Antibiotks have been cmployed
on the assumption that bacterial orgamsms were associated
with the ectiologic mechamism [287] Even suifonamide
drugs, that are believed to be contramdicated on the basts of
ihe observations of several investigators, have been used with
considerable benefit {2051 Para aminabenzow acd [177,
2451 and nenarsphengmine [255] have heen credited with
clinical ymprovement,

Surgical nterruption of sympathetic impulses has been
carried out n a few instances, particularly in those with hy
pertension This procedure has been advocated on the pre-
sumphen that lowering of the pressure will dimnsh vas
cubtis A sympathectomy was performed in one case ve-
ported by Symmers and Latchfield [297] Thssue removed at
the first stage of a bilateral sympathectory showed acute
vascular lesions The patient died shortly after the second
stage, which was 25 days after the first operation. All sec-
tions examined post-mortem showed healed lesions or evi
dence of rapid progression of the healing process. A more
satisfactory result was reported by Horne and associates
{215] in a pahent subjected to splanchnicectomy The pa-
tient was in good health at the last report, six years followmg
surgery.

The antipyreuic and appente-sumnlating effects of the
adrenal hormones, with umy in general well-t
may be temporary but frequently are ghly beneficial
There 15 ittle evidence from chnital experience or from a re-
view of the literature that one adrenal steraid 1s preferred to
another in treatment Cartisone and ACTH appear to have
produced essenuiaily similar results The advantage of the
cortisone preparations s that they may be taken by mowth
There is hope that preduisone will prove more satisfactory
than cortisane or liydrocortisone  Although the effects of the

sterords are P y in most st

3, SUPY of some

<
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of the clinical manifestations has been reported as well as in-
hibition of progression of vascular lesions [169, 297].
Microscopic evidence of improvement followjng steroid
therapy has been noted by Lincoln and Richter [234). The
diagnosis of polyancr‘l/!is in this instance was confirmed by
muscle biopsy. Large*doses of cortisone resulted in dramatic
clinical improvement A second muscle biopsy six manths
later showed normal architecture. The remission continued
at the time of the report, one year after beginning treatment
Simpson and associates [285] reported one patient with cu-
taneous, abdominal and kidney manifestations. The diagno-
sis of polyarteritis was confirmed at biopsy. A remission was
nduced with ACTH Sixteen months after beginning treat-
ment the patient was reported to be symptom-free. Minimal
skin changes and minimal albuminuria persisted Weller
[300] observed a young girl with a rash, nodules, micro-
scoprc hematuria and a positive biopsy whose general symp-
toms responded promptly to ACTH The nodules subsided,
the serum proteins became normal, but the rash persisted
Dent and associates [786] reported the instance of a boy
with and abdominal symp Clinical regres-
sion followed admunistration of antibiotics, but a remission
followed the administration of cortisone A biopsy at the be-
ginning of treatment showed the typical vascular lesions of
polyarteritis. A surgical specimen (appendix), which was re-
moved during cortisone administration, showed evidence of
healed polyarteritis. The patient continued to be symptom-
free two years later. A similar casc has been reported by
Carey, Harvey and Howard [£76]. The number of cases that
respond favorably to steroids 1s discouragingly/small The
disease in most patients continues without abatement except
for temporary symptomatic treatment, Relapses appear
shortly after the drug 15 discontinued in some patict}ls who
experience complete or partial remission during steroid ther-
apy [180, 257].
- Drury and associates [789] considered cortisone.a po-
tentially lethal agent which has produced ominous visceral
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infarctions and death, hile exerting a f: ble influ-
ence upon the affected vessels locally. Zeck cautions against
the use of steroxds in the rapidly fulmmating type of necro-*
tizing angntis Ehrenreich and Olmstead [190] reported the
development of malignant hypertension in a patient who
had received 600 mg of cortisone over a period of three days
only A causal relation between the admimstration of corti-
sone and the development of malignant nephrosclerosis, as
disclosed by autopsy, was suggested Potential harm to the
kidneys from the sterords may be suspected on the basis of
expenimental studies by Rich and associates [276] ACTH
and cortisone inhilnted the development of proliferative
glomerular lesions during the development of polyarteritis in
rabbits following admimustration of horse serum Continued
admimstration of ACTH was associated with maintenance of\
normal glomerular structure Cortisone, on the other hand,
mduced severe hemorrhagic glomerular damage similar to
that of acute glomerulonephritis in humans However grim
these reports are, the possible development of these undesir-
able effects may not be a contraindication to treatment

1297]



Dermatomyositis

DeamaTomyostTis is a dyscrasia of multiform nature usually
associated with cutaficous lesions (Plate IX, page 5), ex
tensfve muscle weahness and musle tenderness, The onset of
the morbid condition may be acute, with scvere and rapidly
progressive peripheral and visceral symptoms, or it may be-
come manifest in a comparatively mild form with low-grade
symptoms and subsequently progress rather slowly Incom-
plete remissjons have heen observed in some patients A com-
plete remission is most unusnal Removal of a tumor has
been followed by disappearance of symptoms of the collagen
disorder in the small number of patients in whom derma-
tomyositis has been associated with a malignant neoplasm/
Residual muscle infl tion, skin atrophy and secondary
joint changes in the chronic stage may lead to disability. The

in most cases of acute dermatomyositis is fatal within a pe-
riod of from onc to three years Morbid involvement of one
or more vital systems may be the immediate cause of death

HISTORICAL

One of the first clinical descriptions of acute dermato-
myesitis in contemporary literature is attributed to \Vagr.mr
[3761 In 1887, he described a 34-year-old female with yjam-
ful muscles and joints and weakness of the shoulder m.rdle
who died a few weeks after she was first scen A case described
by him [375] a quarter of a century carlier as acute polymyo-
satis is believed to have been incorrectly diagnosed [338] and

112
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probably was trichinosis Hepp {337} used the term pseudo-
trichinosis in a descriphion of a case of denmatomyosits, while
Unverncht [374) described the condition as polymyositis
acute progressva. Jackson [333] re-reported Hepp's case the
same year (1887) in the Boston Medical and Surgical
Journal, Three years later Unverndhit proposed the term,
“dermatomyosihs.” Oppenhieim [356] was the first to em-
phasize the similarty of dermatomyositis and progressive
scleraderma, Stemer [369] in 1905 reported one of the first
cases recogmzed n America

Other terms which have been used Instorically to de-
scribe this condition 1nclude polymyositis hemorrhagica,
dematomucomyositis, neuromyositis, dermatoneuromyositis
and angromyositis Smece most chimeians and pathalogists are
fambiar with the desi 1on, “acute der s the
authors believe that this term shonld be retamed even though
cutaneous lesions are not so persistent nor so distressing as the
myositis Acute dermatomyasitis refers to the chmeally active
stage of the disease The significance of the progression in
some patients to a chironic stage with leathery skin, advanced-
muscle wasting, disabling jomt changes, subcutaneous cal-
cinosis, inarition and incapacity, ie, a climeal state stmalar
to chronic systemic scleroderma, presents a debatable 1ssue
[3607 Smce the 1ssue 15, 1n part, one of semantics, 1t cannot
be resalved to the satisfaction of miterested persons 1 the
present stage of aur knowledge concerning these disturbances

The presence of extravasated blood, as noted in the ns-
tologic examination of the skin, 1s considered 1o be a mani-
festation of generalized dermatomyosiis The chservation

does not justify the subclassification of polyden yositis
hemorthagica {3351 Poihaloderma atropincans vascnlans
has been considered by some der 1 to be a malady

clusely related to dermatomyositis, Muscle weakness and sys-
temic symptoms, however, are absent 1n the former condition
The disorder 15 primanly a cutancous one, with certan sum-
tlarities in the hstologic changes of the shin {322} In poikilo

derma, the epidernus 15 decreased over the papules only; i



114 COLLAGEN DISEASES

dermatomyositis, the thinning is general. The connective tis-
sue shows little alteration in poikiloderma. The term, “poikilo-
dermatomyositis with calcinosis,” has been applied to cases
reported by Horn [433] and by Silva and associates [366]
The chimical and morphologic findings are essentially the same
as in dermatomyositis with calcinosis.

INCIDENCE

Thus is not a rare malady. An increased appreciation of
the potential incidence of the diseasc is responsible for the
diagnosis being suspected more often than formerly, and the
diagnostic criterta pursued earlier in the course of those pre-
sumed to be afllicted on the basis of clinical findings A re-
view of our experience, which is confined largely to patients
admutted to the medical service in a general hospital, reveals
that the incidence of acute dermatomyositis ranks second to
SLE among the unusual collagen dyscrasias, Vi

The highest mncidence appears to be in the fourih and
fift} decades of life Curtis and associates [376] reported that
the ages varied from 20 to 69 ycars in a scries of 45 patients
observed at the University Hospital in Ann Arbor, Michigan
One case has been reported by Wamger and Lever {377] of a
76-ycar-old male who died three months afier the onset of
swelling and weakness of the arms. Post-mortern examina-
tion revealed a carcinoma of the stomach in addition to char-
acteristic changes of dermatomyositis in the skeletal mu.sclle.s
The incidence in children [329] of acute dermatomyositis 1S
higher than that of any of the ather collagen disorders under
discusston  Karelitz and Welt [336] collected 75 cases of
dermatomyosttis from the literature in 1932, and noted that
22 were children Demel [328] reported one case of dermato-
myositis mn the first week after birth Wedgewood and asso-
ciates [378] reported 26 cases in children between twe .:m.d
11 years of age The malady was fatal in 40 per cc.nt‘of this
group of cases Six of the 26 cases had been in a remission and
symptom-free for more than two years They also repor! ted
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seven mstances of the acute phase changing into the chronic
atrophic form with calcinosis

Fema}es tend to be more susceptible, the ratio is approx-
imately 32 in adults [354] and in children [378] A con-
trary experience has been reported by Keil (807, who stated
that dermatomyosttts was ore likely o appear in males
Dermatomyonitis 1 mirror-image female twins hias been re-
ported by Wedgewood [378]. Symptoms in one twin began
ane year before the onset 1n the other The one who developed
the disease Hret had minimal mvolvement, while the other
had a more severe form The biopsy findimgs 1 each mstance
were charactensic The dascase has been reported from all
parts of the world Several patients have been Negroes [ 338}

RELATION TO OTHER COLWAGEN DISORDERS

The symptoms and chmcal findings snggestive of acute
rheumatic fever may be present for weeks or months before”
acute dermatomyositis 15 suspected These include fever
migratory” polyarthralgia, tachycardid and electrocardio-
praphic changes An acute pharyngius may precede systenic
symptoms Undoubtedly, acute rheumatic fever and acute
dermatomyositls may coexast, although the burden of proof
rests upon the pro of such a possibility 1n each inst:

Kellogg and Cunha {3377 reported pertinent data on a
young female with acute dermatomyositis confirmed by
biopsy Six years before onset of symptoms of dermatomyositis
she had a bout of migratory polyarthritis A climcal diagnoss
of mtral stenosis based upon satisfactory evidence was made
atalater tume Symptoms of acute dermatomyositis developed
without a recrudescence of acute rheumatic fever O'Leary
and Waismen {3541 reported two mstances of rheumatic
heart disease in a series of 40 cases of dermatomyositis, A 36-
year-old fernale 1n our clinic was under treatment for several
weeks with clinical findings indistingwshable from acute
1l 1c fever The persi ¢ of fever and malaise, how-
ever, raised some suspicion regarding the validaty of thus diag-
nosts Muscle weakness and pain about the shoulder girdle
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Fic 10 —Roentgenograms of the hand of a pattent with acute der-
matomyosttis The symp mtially d rh d a.n}mus
There 15 penarticular swelling of the proximal phalangeal joints and

dirminution of joint spaces

appeared approximately two months after onset of articular
symptoms A skin and muscle biopsy showed changes .bL‘-
heved to be characteristic of dermatomyositis. Thfz clinical
course during the following three years substantiated this
diagnosss, nor did later eventualitics lend credence toa diag-
nosss of acute rheumatic fever or of rheumatic valvular heart
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disease Apparently this was another instance of acute der-
matomyosiis masquerading  as acute rheumatic  fever
nitially,

A climcal diagnosis of rheumatoid arthrms 1s more apt
to be entertained if the patient has articular distress in the
early months or even years follawing onset of symptoms of
dermatomyositis Swelling of the prosimal phalangeal joints
(Fic 10), subluxation, ulnar dewiation of the hands and
periarticular swelling with effusion of the hnees leaves hittle
doubt regarding a presumptive diagnosis of rhenmatoid
arthritis [315] In seven out of 25 cases of dermatomyositis,
Ragan [358] reported jont stiffness and penarticular swell-
ing In three he found charactenstic changes of rheumatoid
arthritis Patients with extensive muscle involvement from
dermatemyositis with symptoms persisting for a year or
longer have shown demineralization sunilar to that m ad-
vanced arthritis O'Leary [353] noted that fixation of joints
and muscular contractures in dermatomyositis occurred more
frequently 1n children severely afficted

‘We have under treatment a 52-year-old housewife who
displayed typical findings of “rheumatoid arthntis” for 15
months before a skin and muscle hiopsy was performed
There was little to controvert a climcal diagnosis of mld
rheumatoud arthnitis at the time of the biopsy, except for
progressive muscular \\eakness out of propomon to articular
changes In spite of the
pathologist considered the microscopic changes m muscle as
well as m skin to be typical of acute dermatomyositis During
the 18 months that she was on adrenal sterowds, the patient
mmproved considerably

The similarty of climeal findings 1n sLE and 1 acute
dermatomyositis suggests a close relationship Differentiation
15 possible m imost instances, however {80 Among the clin-
wal phennmena that may be encountered m either dys-
crasia are fever, muscle and jont pamns, mucotutancous
lesions {364). alopecia [40. 327, photosensitvity [373.
3817, vasospastic symptoms of Raynaud’s syndrerhe, purpura,
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lymphadenopathy, spl galy, leukopenia and renal in-
volvement Edema‘about the eyes and of the face usually sug-
gests acute dermatomyositis. Large muscle groups are prone
to be involved 1n this malady, Patches of erythema may be
observed over muscle masses that appear to be acutely af-
fected upon clinical examination. We have scen one patient,
a 31-year-old female, who gave a history of having had a
butterfly rash on her face following exposure to the sun This
was diagnosed as “lupus” by an experienced dermatologist
Several months later gencralized symptoms appeared Ap-
proximately two years later a skin and muscle biopsy showed
changes characteristic of dermatomyositis. The patient died
seven years after the appearance of the butterfly rash A
search for LE cells in the blood, not made early in the course
of the disease, when it was performed terminally, proved neg-
ative. Another patient, a 92-year-old girl, gave a story of
mtermittent arthralgia and sensitivity to sunlight On
numerous occasions a rash on exposed arcas of the body
would appear within a few minutes after exposure to the
sun. A skin and muscle biopsy, 18 months after th? onset of
generalized symptoms showed changes characteristic of der-
matomyositis Subcu dules became palpable one
year later, with evidence of diffuse calcinosis demonstrable
upon x-ray examination. 5
Several physicians believe that dermatomyositis and
systemic scleroderma are the same disease, or at ]east.thcy as-
sume the basic features to be identical Included in ’(1115 group
are Allan [370], Dowling and Griffiths [332], Kinney a’fd
Maher [338], Langmead [340], O'Leary [354], !‘{othstem
and Welt [360] and Rudolph [367]. The pathologic process
1n either malady nvolves the skin, muscles and blood vessels
widely scattered throughout the body [325]. Edema 'J{ the
face may appear carly in either malady, followed by minimal
to advanced skm changes Wainger and Lever _[377] have
postulated that collagen degeneration is severe in d?rrrlﬂ(l)o‘
myositis and produces a profound inflammatory 1‘-eac¢‘xon :]1
the other hand, the degeneration in scleroderma is mild, an
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results in minimal cvid;nce of inflammation but extensive
and pronounced fibrosis Allan {3107 reported the case of a
46-year-old male who had edema of the skin followed hy
atrophy and clinical sympmms of scleroderma The bmpsy
report thowed chang 1snc of der yositis in
the skin and muscle, Thns patient experzenced an akmost com-
plete recovery at the end of five years Brock [312] has
enumcrated several features helpful m disunguishing der-
matomyositis from scleroderma Faclal edema, proxamal|
muscle involvement, muscle pans and erythema of the skin
usually are present in acute dermatomyosiis Jount symp-!
1oms, vasomotor thsturbances and distal muscle mvolvement
have a higher inaidence m generahzed scleroderma Brock

believes, however, that a diagnosis of scleroderma 1s justified

if subcutaneous calcification develops an the chironie state,
wrespective of whether the diagnosis was dermatomyositis at

an earlier time Against this conviction 1 the knowledge that

an appreciable number of well-documented cases of dermato-

myositis develop extensve calexmoss after a penod of one or

wmore years {310, 321, 354, 358]

NEOPLASTIC DISEASE AND DERMATOMYOQOSITIS

The incidence of mahgnant tumors 1 dermatomyositis
is cons:derably lugher than chance {3757 In one of the earli-
est reports of this association, Sterz {3707 observed a patient
wnth dermatomyositis and carcinoma of the stomach Credit
15 given m the recent literature to Bezecny [3117 for empha-
sizing the coexistence of the two condions His expenence
with dermatomyositis mcluded two examples of carcinoma
of the avary and one example of carcimoma of the breast
He postulated that the “tumor toxins™ were responsible for
the musculocutancaus disorder The s) mptoms attributed
to der yositis improved temp 1ly following surgery
in two of the patients Fifteen years ago O'Leary and Wais-
man {3547 reported an incidence of i/pcr cent malignancy
m patients with dermatomyositis The recent datum of 18-per
cent an the series at Ann Arbor [376] is believed to be more
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representative Carcinoma of the ovaty and of the breast ap
pear more frequently than do other tumors [3237. Prosum
ably this is a function of the sex incidence of dermatomyuositis
and the frequency of malignancy of the primary and second-
ary sex organs in females Brunner [374] reported the co-
existence of dermatomyositis and malignancy in a 47-year-
old female Cutaneous and systemic symptoms of determato-
myositis together with a positive muscle biopsy confirmed
this diagnosis ten months before the development of ab-
dominal swelling. An anaplastic carcinoma of the ovary was
discovered at exploratory laparotomy. The cutancous lesions
of dermatomyositis subsided following a three-month period
of x-ray therapy of the tumor. A papillary carcinoma of the
ovary was discovered m a patient reported by Forman [324].
It had been removed seven years before the onset of symptoms
of dermatomyositis This latter diagnosis was confirmed by a
skin and muscle biopsy. ™

Simpson [368] reported a case of carcinoma of the breast
which appeared six years before the development of clinical
evidence of acute dermatomyositis. Two additional cases of
dermatomyositis and carcinoma in females were presented in
the d ion of this ication Necropsy of two cases
of dermatomyositis as reported by Sheard [363] revealed a
tumor in cach nstance The ovary was the primary site in a
female aged 46 A well encapsulated carcinoma of the gall-
bladder was discovered in the sccond patient, a male 53 years
of age Metastases had appeared 1n each case. Wilson [55{0]
reported that one of his patients had a local mastectomy nine
years before the onset of muscle weakness. A scirrhous carci-
noma of the breast appeared subsequently, and was treated
by a radical mastectomy, four years before the diagnosis of
dermatomyositis was suspected, This clinical diagnosis was
confirmed later by a biopsy. Carcinoma of the lung, ESOP}II'
agus, stomach, colon, rectum and kidney has been noted in
males [334, 3491 Other tumors associated with dermatomyo-
sitis have included Hodgkin's discase, multiple myeloma,
retropentoncal sarcoma, carcinoma of the parotid gland, car-
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cmnoma of the liver, sarcoma of the hone, carcmoma of the
cervix, and a chromophobe adenoma of the Iny paphysis | 371]
There are several wistances of diffuse reticuloendothelal m-
volvement in patients with satisfactory chimeal evadence of
dermatomyositrs [317, 364}
vImprovement mn the climcal mamiestations of derma-
tomyositis followmg radical or suppressive therapy of the
tumor 15 of great practical sigmificance Regresston of symp
toms has heen reported 1n some nstances; i others, no
able change in symp atinbuted to dermatomy-
ositis has followed sansfactory management of the mahg-
nancy The instial mpression gained from reading the hiera-
ture 15 that a consistent improvement in symptoms of derma-
tomyositss 1s to be expected 1f suppression or cure of the ma-
Iignancy 15 possible {3201 Upon more extensive perusal of
the literature tlns view appears to be a wish or a half-truth
only The authors have not enjoyed the fortunate expericnce
of witnessing a cure of dermatomyositis following erathcaton
of a tumor A majority of the patients reported mn the lrtera-
ture died before the preparation of the several commumca-
trons Several cases have been descrtbed of the post-morten
evamination revealing no evidence of metastases or recur-
vence of the ariginal successtully treated tumor, The patient,
nevertheless, died, sometimes following a much shorter
clmical course of dermatomynsitzs than the mean [345]

ETIOLOGY AND PATHOGENESIS

The etology of this morbid conditon 15 net known
Bactertal, parasttic, and viral miections {44, 57] have been
implicated m an attempt to explain the pathogencsis of the
pathologic findings Orgamisms that have been singled out
include streptococct and staphlocoeet, with the former in pre-
dominance O'Leary and Waisman {354 in 1910 stated
“There appears to be little doubt that dermatomyositis is
duwecily or indirectly of infective origm Whether bac-
tersa affect the muscles divectly by dissentination by way of
the bland stream or by means of toxic products which they
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elaborate must remain an open question.” There has been
little evidence to support this assumption in the intervening
period Consistent with this hypothesis, Holmes [332] ob-
served the onset of gencralized myositis in a 15-year-old boy
one week after an episode of acute pharyngitis. It should be
noted that the symptoms at the onset of dermatomyositis may
be concentrated on and about the face. This may simulate an
acute pharyngitis or influenza and lead to the false premise
that an acute infection ushered in the disseminated dyscrasia
Wedgewood and associates [378] determined the antistrepto-
lysin titer of the serum in seven patients during the acute
phase of the malady, with no elevation noted in any instance
It is not difficult in the perusal of several case histories of
dermatomyositis to assume that some bacterial infection had
appeared early in the course of the disease. No single organ-
1sm, however, with a latent period between infestation and
onset of generalized symptoms is generally recognized in the
pathogenesis of dermatomyositis, as is the case in acute theu-
matic fever.

A hypersensitivity to toxins, drugs, especially the sul-
fonamide compounds, and penicillin, sunlight, and other
agents has been proposed with Jess evidence than in some of
the other collagen disorders. Photosensitivity appeared to be
the inciting agent in two cases reported by Turner [373].
Wedgewood [378] observed exacerbations of acute derm:.h
tomyositis concurrently with manifestations of drug sensi-
tivity to sulfadiazine or to penicillin. Until further evidence
1s available, it is believed that the etiology of this malady
must be assumed to be unknown.

PATHOLOGY

The skeletal muscles grossly appear pale and edema-
tous, with the muscle bundles separated by edema fluid Pink
or grayish yellow patches of morbid tissue may be obscn:v.ed
in otherwise normal muscle structure O'Leary and Wais-
man [354] stated that the initial pathologic reaction appears
within the muscle bundle There is degeneration of the mus-
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cle fibrils (Prare X, page 5) with fragmentation, loss of s!:n-
ations, separation of the myofibrils with edema, infiltration
with tympk and enlarged Year cells Coagu}a«
ton or hyal aof the ik appears in some in-
stances. There may be a sigmificant merease m the number
of nucler of the muscle fibers, with formation of giant cells
in the muscle bundles, and an mncrease of fibrosis of the are-
olar tissue normally present, There may be httle inflamma-
tion hetween the muscle hundles Extensive invasion by
Iymphacytes, plasma cells and histacytes {3177 around the
arterioles yay be observed w some areas The vessels may
show eosinophilia, thickemng of the sntima, narowing of
the lumen and, oecastonally, thrombus formanon {357 §. The
characteristic necrotic vascular changes of polyarteritis us-
nally are not evident, but the appearance of vessels in throm-
batwc throrbacytepenic purpura we= ' 7
Tha ~~ °
i ) cw nener 1357
T weannal 10 the sites of predilection for hyperten-
sive arteriolar changes, 1 ¢, kidney, spleen and pancreas. The
changes m the vesscls i dermatomyositis, according to these
nvestigators, are not specific far this malady

Sigmificant mucroscopie changes may not be present in
muscle obtamed by biopsy m the early stages of the disease
Hence, the confirmation of the climeal dragnosis from biopsy
specimens 1 not always forthcormng 1f symptoms have been
presemt for a relatively short period of time. Pathologic
changes with widespread destruction are apparent +f muscle
tissue 1s exavmned alter the process has been present for sev-
eral months Evidence of scute as well as of chronic changes
may be observed side by side (3473 The diaphragm, pharyn-
geal and ocnlar smuscles m some cases show changes simlar
to those of the skelela} muscnlature

Micrascopic exammation of involved skin (Prate XI,
page 6) reveals findings that may he mdistinguishable in
selected instances from those mn patients with sclevoderma
There 1s thunming of cach of the Jayers with dystrophie
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keratosis, moderate follicular plugging and alteration of the
collagen tissue [347). The bundles lose their fine fibrillary
structure, become thickened and tend to accumulate in ir-
regular columns, The papillary bodies become atrophic, and
the epidermis appears as a smooth, even layer. The germinal
cells show a tendency to degencration, as reflected by the
cytoplasm of vacuolated areas. The nuclei assume a granular
and a disintegrated appearance Hair follicles and sebaccous
glands show evidence of degeneration There is perivascular
cellular mnfiltration of lymphocytes, plasma cells, histiocytes,
fibroblasts and mast cells [367] Precapillary arterioles and
venules may show thickening of their walls, This is par-
ticularly apparent in the intima Collagen deposits, localized
arcas of necrosis, cellular infiltration and increased vas-
culanty extend into the subcutaneous spaces. Whether the
uhic tissue is affccted by direct extension of the
process 1n the skin peripherally, or the muscles centrally. has
not been determined Possibly the aflliction extends from cach
area Microscopic changes in subcutancous fat include edema,
mucoid degeneration, normal cell infiltration, fibrous tissue
replacement and calcification. The subepicardial and peri-
adrenal fat shares in the disseminated process R
The heart muscle may show swelling, and early pyknosis
of the nucle of mndividual fibers Microscopic changes similar
to those seen in the skeletal muscle have been noted. Inter-
stitial edema, focal inflammation and mucoid degeneration of
the mtershittal connective tissue in the myocardium, an
fibrosis of the endocardial connective tissue may be present
13777 In isolated instances, nonbacterial endocarditis and
pericarditis have been observed. 3
Lesions of the mtestinal tract have been demonstrated in
a number of patients with dermatomyositis Ulcers of the
esapltagus, stemach, portions of the small bowel and rectum
have been described (336, 318, 3777. The ulcerations have
been associated with edema and cellular infiltration of t}{e
walls of arteries and veins [24] Subsequent stages "f"h's
process lead to mucord and fibrous thickening of the intima.
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with narrowing of the Inmen and thrombosis Examination
of the liver may show perilobular mfiltration with large cells
and clear cytoplasm Examination of the spleen may show
congestion and infarction

The kudney is particularly susceptible to extensive vas-
cular changes One patient with dermatomyosttis seen carly
w the course of her disease [372], developed generabized
calcinosis with skin changes that suggested scleroderma
Pathologic examrnation of the kidneys showed endartertis of
the interlobular arteries The medullary branches of the
renal and arcuate arteries were normal Sections of the af-
fected artenies revealed infiltration of the subintimal sub-
stance by a pale basophilic mucinous material. Stawms for
elastic tissue revealed limitation of the lesion to the inhima
The internal elastic Jamina was mntact m most arcas, the
lumma markedly narrowed The Limng endothehal cells
were swollen and hasophithic but showed no actual prohfera-
tron Some vessels were occluded by hemorrhagic thrombi
with fibrinoid necrosis limnted to the itima and the mmer
half of the muscularis Because of the unusual vascular
changes, Keil [8§0] believed their relation to dermatomyositis
should be questioned until other ples were discovered
Wedgewood [378] considered that the vascular lesions n
dermatomyositis were difficult to disinguish from those of
thrombotic thrombocytopenic purpura but were unlike those
of polyarteritis in that necrosis and inflammation of the vessel
wall was minimal or absent

CUNICAL FINDINGS

The disease may begin msidiously with a low-grade
fever, malaise, mummal aches and pains of the extremuires,
and without any sigmificant preceding medical event The
onset was sudden 1n only 24 per cent of the cases reported by
Sheard {3631 Thirty-two per cent complaned of edema or a
rash on the face as the presenting symptorn A mayority of the
others noted muscle aching, muscle weakness or faugue
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Some patients may suffer an acute viral or bacterial infection
at the onsct of the malady, as noted above. Pharyngitis,
tonsillitis, sinusitis, an acute middle ear, measles or influenza
appear to be casually related Parturition preceded symptoms
in cases reported by Grayzal and Lederer [326], O'Leary and
Waisman, Pagel and associates [357], as well as in a case
reported by us [372]. Edema of the face, particularly in the
periorbital region, is usually admtted [317, 369]. This may
be present for only a few days. Cutancous manifestations in
some patients precede symptoms indicative of muscle involve-
ment An erythematous eruption of the characteristic butter-
fly distribution may suggest SLE, or the rash may be confined
to the extremitics Vasomotor phenomena sometimes are
noted initially.

The cutaneous manifestations are present at some stage
of the disease 1n most i and are independent of mus-
cle involvement as determined by symptoms or climcal ev-
amination Erythema may be present with or without sub-
cutaneous edema and may be mottled or diffuse, livid or rosy
The term “heliotrope” has been applied to the appearance of
affected eyelids. The face and the V of the neck are the com-
mon sites of erythema. These are followed in frequency by
involvement of the extensor surfaces of the arms, the legs and
the trunk [327]. When edema is present, it may be pitting or
brawny and indurated Purpura, vesicles and bullous forma-
tion have been reported. Ulceration of the buccal mucosa or of
the esophagus has been observed [369].

Dunng the natural course of the disease, the cutaneous
manifestations undergo alteration Pigmentation, atrophy
and telangiectasia may predominate at a later stage These
changes may be sharply demarcated from normal skin on fh‘c
exposed portions of the body. The similarity to the d.crmauhs
of pellagra, the pigmentation of adrenal insuf'ﬁcxcnc‘y,. or
localized morphea may confuse the presumptive chmc«’.ﬂ
diagnosis Wedgewood [378] noted erythematous, atrophic
and scaly lesions in cluldren with a network nf.ﬁ‘ne blood
vessels visible over the extensor surfaces of the joints, par-
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ticularly the knuckles, elbows and knees Partial alopecia has
been reported in several patients with dermatomyositis [40,
342]. Reich and Reinhart [359] observed a nine-year-old bay
wath marked hy pertrichosis of the knees, elbows and temporal
regions. Thickened, tight, glossy and inelastic skin highly
suggestive of scleroderma appears in some patients There
may be subcutaneous calcification and extrusion of calcium
deposits through the skin, if the malady has been present for
a period of ime [321, 326, 366, 378]

Muscular weakness may be prominent, or it may be a
relatively 1nsignificant clinical feature {3151 Any striated
muscle may be affected, although there 1s a tendency for the
development of bilaterally symmetric lesions The large mus-
cle masses are more likely to be involved than the pharyn-
geal, laryngeal, intercostal, diaphragmatic or ocular groups
The patient may be unable to wash his face or comb lus ha
if the shoulder muscles are afflicted The proximal muscle
groups of the upper and lower extrermties are more likely to
be involved than the distal groups

A majority of patients have diffuse muscle tenderness,
others deny this symptom The dissociation between subjec-
tive and objective cvid of muscle invol has been
mentioned time and agan mn the literature Extensive in-
volvement upon microscopic exarmmnation has been dis-
covered in muscles that have been neither painful i repose
nor tender on palpation The consistency of involved muscles
may appear normal, or they may fecl doughy, firm and
fibrous The patient may walk with an unsteady gait and a
shufile because of weakness of skeletal muscles. Falling wihile
walking has been reported {3591 The patient may be unable
to sit up 1 bed or even hold up his head with disserminated
muscular mvolvement Weakness of the facial and glossal
muscles makes eating and speaking difficult. Extensive in-
volvement of muscles of respiration and deglutition may be
directly related to a fatal termination [378] Weakness of the
sphincters of the rectum and bladder has been observed
[352] Muscle atrophy may be apparent, and extensive
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fibrosis with contractures of elbows, knees, hips and fingers
develop if the disease progresses into the subacute or chronic
phase.

Lisman [346] has described in detail the ocular changes
in one patient with dermatomyositis and compared his find-
mgs with a stmilar case reported by Bruce [373] The pa-
tient, a 53-year-old male, had suffered generalized weakness
for approximately s1x months The eyelids were swollen, and
the surrounding skin was pink from telangiectasia The
edematous area of infiltration pitted upon pressure The
lower hids hung in folds and were tender to touch This was
attributed to mvolvement of the orbicularis oculi Post-
mortem examination showed hyaline and lipid changes in
the external plexiform layer of the eye, especially around the
macula, and a few scattered hemorrhages in the retina The
vessels showed no pathologic changes. Paralysis of the extra-
ocular muscles has been reported but diplopia rarely s»
Ptosis, strabismus, ritis, nystagmus and exophthalmos have
been recorded Retinal hemorrhages and exudates may re-
semble the cotton-wool fluffs of albuminunic retinits [3/4
3517 The communication by Bruce [373] 1 1938 contains an
excellent bibliography of the eye findings in dermatomyositis

The upper respiratory passages, the bronchi and the
lungs may be mvolved, with dyspnea, hoarseness or an altera-
tion 1n the pitch of the voice Involvement of the intercostal
muscles may contribute to the decreased efficiency of the
lungs as measured by a dimunition in vital capacity. Plearal
effuston has been reported Symptoms of cardiac dysfunctit_mq
dyspnea, cyanosis and edema may be observed, although in-
volvement of the myocardium or endocardium 1s infrequent.
Tachycardia and palpitation are assumed to be caused by 1.110
generalized process and not because of specific cardiac in-
volvement Pericardial effusion associated with carduac farl-
ure has been reported [80]. The blood pressurc may be in the
low normal range; 1t has been elevated in a few patients
There 15 110 durect correlation between urine findings and an
alteration in blood pressure.
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Invol of the gast 1nal tract may produce

P that are ndist hable from those of systemic
scleroderma They include stomatitis, myositis of the tongue,
dysphagia [344] and ep)gastnc distress Occasmnally the
liver 1s enlarged Spl ly and lymphadenopathy m-
dicate L cf the 1 potetic system These are
uncommon clinical observations

The central as well as the peripheral nervous system
may be affected [343] Mental confusion, psychosis and de-
Linum have been reported Decp tendon reflexes may be de-
pressed or absent Hyperesthesia, numbness of the hands and
feet, and foot drop have been responsible for the designation
“neurodermatomyaositis **

" The assocration of dermatomyositis with myastherma
gravis or with thyrotoxic myopathy has been discussed by
Ragan (3581 and Dowhng [322] The muscle weakness m
myasthema gravis or severe thyrotoxicosis bears a casual
similarity to that of dermatomyositis Microscopic examina-
tion of affected muscles also reveals selected pathologic
changes common to each malady Creatinuna [328, 3781
and osteaparasis have been observed in dermatomyositis as
well as in thyrotoxic myopathy Since either finding may be
explained upon recognized facts, one 15 not justified m con-
cluding that the discases are mtimately related

LABORATORY FINDINGS

The routine laboratory studies may show a mild anemia
and a shght clcvahur)ln the white blood cell count with a
relative lymph ia E hil p ges usnally are
wathn the normal range, but may be as hugh as 25 per cent
13631 The erythrocyje sedimentation rate may be elevated
out of proportion to the constitutional symptoms, as 1s ob-
served m the other maladies under discussion The Wasser
mann reaction 15 negative No biologic false-positive reaction:
Lave been reported The LE cell test 1s negative [347] Serum
protein concentration may be reduced with hittle or no chang




130 COLLAGEN DISEASES

in the albumin-globulin ratio. A slight increase in the con-
centration of gamma globulin has been observed. This item
may be helpful in excluding SLE, a malady with a significant
elevation in this fraction. There is no characteristic alteration
in the serum concentration of sodium, potassium, chloride,
bicarbonate, calcium, phosphorus or alkaline phosphatase in

Fro 11 —R;entgcnog;;m of the chest of a patient with acute flert-
matomyosttis There 1s extensive interstittal infiltration This patient
had iderable dysphagra but no ized episode of acute pret-
monitis

either the acute or the later stages of dcrmatomy"siu,s Al;.
albuminuria may be expected during periods of ar:thl)' o
the disease. Red blood cells will be found in the urine occa-
sionally [80] Porphyrin excretion has been stud.lcd ;]Vlf:l‘
normal values [354]. In scveral instances, cerebrospinal ui

has been reported within normal limits. The ?lcctrocal:dw;
gram may show changes suggestive of interstitial ﬁbr?sls 'Jf
the myocardium The alterations consist of prolongation ol
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the P-R, QBS and Q-T intervals, minimal variations in .the
appearance of RS-T segments and T waves, as well as slurring
and notching of QRS deflections in multiple leads
Fluoroscopic exammnation of the chest may show dimin-
1shed expansion of the lungs and reduced excursion of the

Fic 12 —Roentgenogram of the chest of a patient with acute
dermatomyositzs There 15 marked enlargement of the heart shadow
The lung fields show a diffuse increase in nterstitial denuty There
are calafied lesions and apical thickerung

diaphragm X-ray study may reveal intershtial infiltration
(F16 11) or diffuse fibrosis (Fi¢ 12) Examation of the
soft tissues m chronic cases may reveal extensive sub-
cutaneous calcification and osteoporosis (Fre 13) Calcium
deposits occur along fascial planes such as in the axillae and
the plantar surfaces of the feet as well as mn subcutaneous
areas along the extensor surfaces of the forearms and 1 the
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in the albumin-globulin ratio. A shight increase in the con-
centration of gamma globulin has been observed. This item
may be helpful in excluding SLE, a malady with a significant
elevation in this fraction There is no characteristic alteration
in the serum concentration of sodium, potassium, chloride,
bicarbonate, calcium, phosphorus or alkaline phosphatase in

Fie 11 —Roentgenogram of the chest of a patient with acute der-

15 There 1s ive mterstitial infil This patient
had derabl, phagra but no r ized episode of acute pneu-
momtis

either the acute or the later stages of dcrmatomyosl.ti.s An
albuminuria may be expected during periods of uc:uvnty of
the disease Red blood cells will be found in the urine occa-
sionally [80] Porphyrin excretion has been stud}cd Wl!—g
normal values [354] In scveral instances, cerebrospinal ilu.x

has been reported withm normal limits. The ?Iectrocar_dw;
gram may show changes suggestive of interstitial fibrosis Of
the myocardium The alterations consist of prolongation ©
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the P-R, QRS and Q-T intervals, rummal variations in the
appearance of RS-T scgments and T waves, as well as slurring
and notching of QRS deflections in multiple leads
Flucroscopic examination of the chest may show dimin-
ished expansion of the lungs and reduced excursion of the

Fic 12-—Roentgenogram of the chest of a patient with acute
dermatomyosttis There 1s marked enlargement of the heart shadow
The lung fields show a diffuse increase n mnterstitial density There
are calerfied lestons and apical thickentng

draphragm X-ray study may reveal interstinal nfiltration

(Fic 11) or diffuse fibrosis (Fic 12). Examunation of the

soft tissues in chromic cases may reveal extensive sub- |
laafi and P (Fic 13) Calcium ;':('

deposits occur along fascial plancs such as in the axillae an

the plantar surfaces of the fect as well as 1 subcutanes”

areas along the extensor surfaces of the forearms and in "
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subcutanenus spaces of the fingers, toes and buttocks
incidence of mvolvement of the intestinal tract upon r
genographic examination 1s considerably less than is
served in systemic scleroderma. The changes when pre
however. may be indistinguishable. Narrowing of the lu
gross segmentation, loss of mucosal pattern and dela

¥

s —
Fic 13 —Rocntgenogiam of the pelsis of a pattent with def
tomyosttis and calanosis Profound muscle weahness and facial ed
appeared three years before Extensive calcum deposits have de
aped 11 the buttocks

transit are characteristic features (Fic 14) Refcr.cnce 5}10\
be made to addinonal discussion of these findings n
following chapter, SysTeMIc SCLERODERSTA

DIAGNOS!S
The disease may be suspected in patients with al]pu
rheumatord arthritis or with acute rheumatic Iéver who

not respond to current therapy. Muscle wecakness or tend
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ness, particularly of the shoulder girdle and upper arms, to-
gether with skin lesions, fever and malaise, should suggest the
possibility of acute dermatomyositis Inquiry should be made
regardmg a previous history of Raynaud’s syndrome or of
presenting complaints of facial or periorintal edema Patho-

Tic 1+ —Roentgenogram of the esophagus taken several munutes
#fter a swallow of barium 1n a patient with acute dermatomyositis
The lower mudportion 1s ditated The barium passed 1nto the stomach
stowly

logic changes i muscle and shin from biopsted matenal are
most helpful in the mild or early case A negative biopsy in a
patient with clinical evidence of dermatomyositis does not
exclude the diagnosis A second or even a third biopsy may
reveal the diagnosis, 1f the cliical possibility persists The
optional sites for muscle biopsy ave the pectoralis major and
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the deltoid group A portion of altered skin over a mass of
tender muscles should be taken if changes are present con-
comitantly. Pathologic findings have been observed in both
muscle and skin that did not suggest involvement clinically.
Madden [347] has reported the observations in 12 muscle
biopsies from eight patients who were suspected, from
clinical findings, of having dermatomyositis. Degenerative
changes were present 1n all except one patient The severity
of the myositis was a function of the clinical severity of the
malady. Differentiation from the muscle changes in SLE was
included in the discussion Myositis and degeneration were
detected in six out of 19 patients with SLE. These changes
were rmnimal except in one patient who had “rheumatic
fever” also.

The differential diagnosis of dermatomyositis includes
the several diseases as noted above as well as Stevens-Johnson
syndrome, systemic scleredema, trichinosis, sarcoidosis, thy-
rotoxic myopathy, progressive muscular dystrophy, amyo-
trophic lateral sclerosis, infantile paralysis, myasthema
gravis and Addison’s discase.

CLINICAL COURSE

The disease is believed to be fatal in most instances. The
clinical course may be undulating but usually becomes pro-
gressively worse. More than 50 per cent of the patients with
the acute fulminating type die without a demonstrable re-
mission intervening Death within eight wecks from onset of
symptoms has been reported [365] The average expectancy
under current therapy in patients without a malignant tumor
is approximately threc years from onsct of clinical symptoms
Survival may be prolonged for a decade or more if the dis-
case becomes parnally quiescent and regresses into the st_lb-
acute or chronic stage. Remissions with apparent restoration
of health have been observed to occur spontarcously [310.
330, 354, 378), induced by steroid therapy [/, 355], or by
other pharmacologic agents [387], and following rcx.noval of
a malignant tumor Death from intercurrent infection, car-
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Py

diac failure, respi fliciency or renal i
may be expected in thc acute fulminating type Malnutrition
and 1nvalidism from extensive contractures in the chronic
phase may contribute to similar terminal events.

In our series of more than a score of adults, evidence
recently brought up to date shows only two patients alive and
n remussion One, a 51-year-old female, has experienced a
rermission for more than eighteen months that is believed to
be associated \mh adrenal hormone therapy The second
patie o B
two ;
no s, .
last report Each of the other patients either is dead, shows
manifestations of active dermatomyositis, or is handicapped
by chromc changes The cause of death before the antbiotic
cra was attributed frequently to an overwhelmmg mnfection
Overwhelming mfection 15 apt to be a serious problem at the
present time, 1f there is sweakness or paralysis of the pharyn-
geal and intercostal muscles which permits aspiration of

3 £ di

P o and the develoy of pneumoma

. L 1
factors 1n the chromic stage of dermatomyesitis associated
with calcinosis

TREATMENT

Numerous drugs have been recommended in treatment,
but no conclusive evidence has been presented attesting to the
obvious benefit of a single 1tem or a combination 1n a series of
patients with acute dermatomyosihs The vitamins ndi-
vidually and collectively have been disappointing The same
may be said for the antibiotics, which have included peni-
callin, strep and y T was held
out as a hopeful drug several years ago [339] Because this
preparation tends to decrease creatine excretion, it was as|
sumed that this effect would help restore muscle anabolism
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Temporary improvement followed administration of this
drug. but lasting benefits have not heen observed, Similarly,
para-amnobenzoic acid [381] has been found to be helpful
to some patients These results have not heen confirmed gen-
erally. Cortisone [342], hydrocortisone, prednisone and
ACTH [358] are of some value, even though the effect is
symptomatic and not curative The antipyretic, appetite-
stimulating and malaisc-inhibiting cffects of the adrenal
hormone are not to be disregarded. The authors believe that
unless there is a specific contraindication, the adrenal sterords
should be administered up to a point of producing the full
pharmacodynamic action as mamfested by one or more of the
recognized features of Cushing’s syndrome A minimum
clinical tr1al of two or thiree months should be given to cach
patzent These preparations should be continued indefinitely
if improvement 1s observed. Each of the patients that we are
{followng regularly is maintained on one of the active agents

A tendency to the development of contractures should be
combatted with physiotherapy, traction, casts, splints and
corrective aperatve procedures. Corrett positioning in the
early stages of the malady may be helpful in order to prevent
deformity, as may a balanced program of rest and activity
Resprratory distress may be mitigated with oxygen therapy
or a mechanical resprrator. If a malignant tumor is present,
this should be treated as effectively as possible. Opiates shoulld
not be withheld 1f muscle pain is severe and the disease 15

progressimg



Systemic Scleroderma

SystEMIc scLERODERMA 11 the late and well developed stage
may be recognized more readily upon climeal exammation
than any of the other maladies described 1n thus monograph
Allhough multiple systems of the body are mvyolved in the

d process, 10Ms are com-
manding and usually supply the clue to the diagnosis (PraTes
XII-XHI, pages 6-7) The mtcmal patholog-.c alteranons

the gastroi mnal, cardior
skeletal and gemitourmary systems, respcctlvel) The essen-
t1al microscoprc lesions consist of degenerative and sclerotic
changes 1n the connective tissuc throughout the body with
obliferative lesions 1n the arterioles The discase is prone to
relapses and remissions, but ultimately pursues an unrelent-
mg deteriorating course Death may occur within a pertod
of a few months 1 patients who are affected by a rapidly
fulmnating type The average duration of life after onset of
symptoms, however, 1s much longer The disease may per-
severe for a decade or lenger before one or more complica-
tions prove fatal Disablmg shin, muscle and jomnt changes
are evident as well as diffuse subcutancous caleinosis in the
uncompromising chronic cases

The rel hip between 1bed scl ma, or
morphea, Ray naud’s syndrome and systemic scleroderma, re-
spectively, has not been determined | 4081 Systermic sclero-
derina probably should be considered as quite distinet from
the two relatively bemgn maladies Circumscribed sclero-
derma and Raynaud’s syndrome may be recognized clin-
1cally. and usually persist as distinct and separate entities A
transition frem cwrcumscribed sclernderma te systerme sclero-
137
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derma or from uncomplicated Raynaud’s syndrome to sys-
termic scleroderma is not a unique observation These phe-
nomena more than others have been responsible for the be-
Lef in the intimate relationship of the several maladies. An
explanation equally acceptable to the authors and to others
is that the tissue response of the body is limited, while the
number of inciting agents may be legion. The relationship
between systermic scleroderma and acute dermatomyositis,
Likewise, is noteworthy [445]. Several competent physicians
have stated that dermatomyositis and scleroderma should be
considered as one disease We believe that they are distinct
clinical entities, In this discussion the distinction between
systemic scleroderma and dermatomyositis will be main-
tained in the hope that a clearer presentation will result

When calcinosis universalis develops in patients with
scleroderma, 1t should be interpreted as a comphcation, not
as a new or unrelated malady. There is no essential clinical
difference in the chronic deforming stage of systemic sclero-
derma with calcinosis, and a similar stage of dermatomy-
ositis. In an analysis of 39 cases of generalized calcinosis in
children, 15 ycars or younger, Rothstein and Welt [360]
observed that a diagnosis of scleroderma had been made in
40 per cent, and a diagnosis of dermatomyositis in 11 per
cent

HISTORICAL

The early descriptions of this malady are credited by
Lewin and Heller [453] to Zacutus Lusitanus in 1634, to
Diemerbroeck in 1660, and to Curzio of Naples in 1752
Gntrac in 1847 is believed to have been the first to use the
term scleroderma, according to these authorities Rayn.a}ld
was familiar with hardening of the skin on the extremities
which p d the pt he described in 1862,
and which 1s recognized by the eponymic term Add.xson
[383] described two cases of “keloid” or “scleriasis” in a
posthumous collection of his writings published in 1868, in-
stances which surely would be labeled scleroderma now
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“At length the part originally affected becomes more or less
hide-bound, and a simular change taking place around the
more superficial fasciae and tendons, the latter become so
tightened, fixed, and rigid, as to be no longer capable of per-
forming their proper functions, and to such an extent, that
the whole of a limb, but especially the fingers, may be per-
manently contracted, bent, and rendered almost as hard and
1mmovable as a piece of wood, thereby impeding progres-
sion, dstorting the gaut, and malang the patient a poor mis-
erable eripple for the remamder of s hfe

“As these changes proceed the cutis manifests a
tendency to superficial ulceration or excoriation the
whole appearance very closely resembling the remaius of an
extensive and imperfectly cicatrised burn ”

Hutchinson 1n 1896 called attention to the hardening of
the skin on the extremmities of a patient which he 1dentified
as acroscleroderma [435] Symptoms which began as vaso-
spasm had been present for nearly a decade A few years
carlier, Weber attributed subcutaneous deposits of calcium
in patients with sclernderma to a form of gont [502] Thi-
brerge and Wi bach (5007 redi: ed the clinical en-
tity of calemons with scleroderma 1n 1910 The eponymmc
term, Thierger-Weissenbach syndrome, 1s employed some-
times to identify this late mamfestation of the malady In
1938, Athanson and Weber [385) prepared an excellent s
torical summary of the subject of calanosis Finlay [421]
observed sigmificant hmitation of pulmonary expansion in a
male patient with scleroderma m 1891, and 1s credited with
the recogmtion of the association of scleroderma and pul-
monary fibrosis The ) 1 disturbance of scleroderma
was reported first by Ehrmann {418] in 1903 Rake [483]
reported pathelogic findings in the small bowel in 1931
Masug and Ya-Shu {4657 observed fibrinoid changes in the
blond vessels of a case of scleroderma in 1938 and suggested
that an allergic reaction was responsible for the structural
alterations  In recent years Goetz {4277 praposed the term,
“progressne systemic sclerosis,” 1 place of generalized
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scleroderma. Dowling [4/4], who believes that scleroderma
and dermatomyositis are manifestations of essentially the
same disturbance, has proposed the term, “myopathic sclero-
derma ” This proposal has not reccived general acceptance

INCIDENCE

Systemic scleroderma is not a rare malady The in-
creased appreciation of the potential incidence of the dis-
ease is largely resg ble for the diagnosis being suspected
more often now than formerly. In 1928, Longcope [459]
commented upon “the unusual opportunity of observing
eight cases of generalized scleroderma at the Johns Hopkins
Hospital m recent years,” Twenty-five years later, Beigleman
and associates [394] described 15 cases seen 1 Boston over a
period of two years only; Evans and associates [420] reported
one series of 38 cases, while Boyd and associates [400] de-
scribed roentgen findings in 63 patients of scleroderma ob-
served at the Duke University Hospital during a span of two
decades. Alexander [424] noted that approximately one pa-
trent with scleroderma was admitted to Barnes Hosprtal each
year over a twenty-year period prior to 1950 During the first
mine months of 1952, eleven patients with scleroderma were
admitted

The highest inaidence of affliction is in the fourth and
fiftlT decades of ife, although several instances have been re-
ported in children One of the youngest patients descrabed in
the Iiterature was an mfant girl [44§] Shortly after birth
her skin was noted to be tense and hard A clmical diagnoss
of scleroderma was made at that tume She was still alive
when her case was reported again at the age of eighteen
months Diffuse calcmosis with scleroderma has been ob-
served in one child nine years old [470]. At the other end of
the life span, patients in the seventh decade have }Jccn al-
ilicted [450, 4907 Females tend to be more susceptible; the
ratio ranges from 3.1 to 2-1 [394, 420, 488]. There are no
reported examples of the malady appearing two or more
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times in one fammly [450]. Several caces of systemic sclero-
derma 1n Negroes have heen observed [400, #5607 The re-
view of Matsui [466] ncludes six cases among the yellow
race

RELATION TO OTHER COLLAGEN DISORDERS

A suspicion of rheumatoid arthrtis {484, 5037 has been
entertained in some patients with scleroderma m the early
months after anset of symptoms The madence of arthraigia
or symptoms suggestive of rheumatod arthritis 15 consider-
ably lower than in patients with SLE or acute dermatomy-
ositls Marked, limutation of motion or ankylosis of the joints
of the fingers, as 1s observed in some patients 1n the late
stages of the malady, 1s believed to be a result of the general-
1zed sclerodermatous process. even though rheumatoid ar-
thntis may be simulated The mitial complamts m sclero-
derma may comprise ntolerance to cold, paresthesias, and
stffniess sufficient to suggest Raynaud’s syndrome, Caughey
and Richardson [406] studied one female with a history of
symptoms of vasospasm for ten years belore evidence of
scleroderma appeared She died mine years later. No instances
of scleroderma mimickimg acute rheumatic fever, followed
within a short time by climeal findings of scleroderma, were
dsscovered in the literature

Some of the findings believed typical of acute derma-
tomoysitis may be observed in systemic scleroderma [455)
Fdema of the face and of the periorbital region with muscle
Pam and weakness usually exclude scleroderma One pa-
fuent, however, described by Beigelman and associates [394].
\vnh faual swelling lnghly suggestne of dermatomyositis,

1 ma within one year Dowhing
and Ganth [322] stressed the profound muscle weakness
that may appear in either malady Sewille [492) reported a
56-year-old male with the presenting symptoms of a rash
over the forearms and cdema of the eyelids such as may be
noted somelimes 1n patients with dermatomyositis Three
months later the slun of the arms, hands and face became




142 COLLAGEN DISFASFS

taut This was followed by weakness of the legs, shoulders
and elbows. Bropsy specimens of the skin and muscle showed
changes suggestive of dermatomyosttis as well as of sclero-
derma Scleroderma appeared to be the likely clinical diag-
nosis Note also should be taken of the case reported by Kamp-
meier [441] with pathologic evidence of scleroderma, derma-
tomyositis and SLE

A sumilanity to SLE has been noted because of the cu-
taneous manifestations and selected pathologic findings
[357] Another patient reported by Beigelman and associ-
ates [394] experienced fever, anemia and an erythema that
suggested SLE The esophageal lesions and low-grade chrome
course were characteristic of scleroderma Vehemently op-
posed to an mtimate relationship of these similar maladies
are Baehr and Pollack [387], who stated that- “Dissemmated
lupus erythematosus and diffuse scleroderma have m com-
mon a similar morpholegic expression, namely, fibrinoid de-
generation of collagen and identical lesions of blood vesscls,
glomeruly, endocardium, and the serous and synovial mem-
branes However, they are so dissumlar chnically that they
seem related neither to each other nor to rheumatic fever.
rheumatord arthritis, serum sickness, periarteritis, or throm-
boangirtis obliterans, in which similar collagen changes may
occur as part of the pathologic process ”

ETIOLOGY AND PATHOGENESIS

The cause of the disease is unknoswn, and there is no gen-
erally accepted theory regarding the development of symp-
toms Hypersensittvity has been considered, as in the other
maladies presented in this monograph, but has been dis-
carded because of the lack of evidence. The onset of typical
skin changes may be preceded by an acute.infection, al-
though no one bacteriologic agent has been implicated
[411] Boardman [398] reviewed the literature in this regﬂf'd
and noted that the following infections either preceded its
onset or appeared 1 association with scleroderma: typhoid
fever, bronch: lobar p ia, pull Ty tu-
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symptoms in rheumatoid arthritis without demonstrative et
ologic relationship.

Strong evidence supports the probability that vascular
changes in the digits [417, 4267 are responsible for the scle-
rodermatous lesions in these parts, i.e., sclerodactylia. Brown
and O'Leary [403] detected changes in the capillarics of the
nailbeds in patients with scleroderma that were similar to
those in patients with Raynaud’s syndrome. The capillaries
were markedly reduced in number, apparently a function of
the severity of scleroderma The diameters of the loops were
increased to such an extent in some instances as to obliterate
the spaces between the arterial and venous limbs The tem-
perature of sclerodermatous fingers tended to remain below
room temperature [404] Lewis and Landis [456] showed
that the structural alterations in the small peripheral arter-
ies in Raynaud’s syndrome were independent of the presence
or absence of scleroderma They concluded that in local or
systemic scleroderma as well as in Raynaud’s syndrome, the
disturbance resides in the vessels Prinzmetal [481] con-
firmed these observations and extended them to include
evaluation of the constriction produced by the atrophic skin
Sclerodactylia was presumed to be the result of a combina-
tion of vascular insufficiency and constriction of the skin
Sympathectomy was followed by an increase in temperature
of the fingers of patients who served as controls There was
Ittle or no mise in temperature in the patients with sclere-
derma. The nonelastic skin prevented vasodilatation after
sympathetic tone had been abohished )

There is little substantial evidence that a dysfunction ‘Zf
one of the endocrine glands is responsible [405]. Thyrotoxi-
costs and Addison’s disease are similar in several aspects to
systemic scleroderma and have been allied with scleroderma
in selected instances Weight loss, muscle weakness and cu-
taneous pigmentation may be present i each malady. Lﬂx_lé"
cope [459] discussed this association in eight cascs with
scleroderma. Dowling [475], reviewing 19 cascs f’f sclero-
derma from the literature, with two from his clinical prac-
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noted 1n acute dermatomyositis Barlow [388] reported an
adrenal adenoma 1n a patient with scleroderma. Stiffness of
the joints had been present for more than two years Death
was attributed to cardiac failure, not primarily to the adre-
nal tumor A review of the hterature at that time (1939) re-
vealed no other mstance of an adrenal tumor associated with
scleroderma

PATHOLOGY

Two types of lesions may be identified microscopically
in the skin of patients with scleroderma, The first type is the
one usually present (Prate XIV, page 7). The epidermis 1s
thin, the rete pegs are broadened or flattened, the dermis
may be extremely avascular and consist of compact, homo-
gencous, acellular collagen tissue which is present mn in-
creased amounts Elastic fibers are decreased and frag-
mented The collagen tissue in the deeper areas undergoes
hyalinization, and in selected instances may show calcm.m
deposition Foci of foam cells may be present in otherwise
unchanged fat with varying amounts of amorphous and
granular eosmophilic substance. Calcification may appear as
deeply basophilic spicules and may be accompanied by_nu-
merous monocytes and multinucleated foreign body g}ant
cells This may be more pronounced in the deepest portions
of the panniculis overlying involved muscles i

Goetz [427] has described a second type of lesion in the
skin from the fingers of patients with scleroderma H'ypcr'
keratimzation and flatteng of the rete pegs arc predominant
features Collagen degeneration in the dermis wit_!x increased
vascularity and cellularity may be associated with marhed
dimnution of subcutancous fat. Blood vessels show some of
the characteristic changes of the other collagen disofdcﬁ,
with fibrinoxd degeneration and fragmentation of the inner
clastic membrane In an investigation of the slfin by the
electron microscope, Seville [92] noted a great increase m
amorphous material. R

Considerable variability in skeletal muscle involvement
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the hollow organs Degenerative changes in the liver and
infarction of the spleen have been observed.

The lungs share in the extensive pathologic process
Post-mortem examination of patients with advanced pul-
monary symptoms shows diverse degrees of involvement
[413, 446] Getzowa [425] has described a cystic sclerosis
caused by hyaline fibrotic change in the interstitium of the
pulmonary parenchyma. The cysts sometimes are lined by
cuboidal epithelium; others show no epithelial lining Oblit-
eration of the capillaries and disserninated fibrosis of the alve-
olar wall is considered to be an intermediary stage m the
formation of cysts Many small alveoli are surrounded by
dense zones of fibrous tissue. The alveolar septa are diffusely
thickened and infiltrated sporadically with large and small
mononuclear cells, plasma cells and a moderate number of
polymorphonuclear leukocytes. In other areas the alveoli are
dilated and contam fragmented alveolar septa, and in many
of the smaller bronchi the muscular coat is replaced by
fibrous tissue The bronchioles may be dilated and the walls
mfiltrated with Iymphocytes and plasmocytes, Church and
Ellis [407] have postulated that some of the cystic changes
may represent the late effects of emphysematous bullac
which develop because of obstruction and associated ghronic
mnfection The arteries and arterioles show thick walls, nar-
row lummna and sclerosis [386, 496]. The pleura may be
thickened and accompanied by unilateral or a bilateral
effusion [397] .

Edema of the epicardium or a pericardial effusidn may
be apparent upon gross examination of the heart Fxamina-
tion of the myocardium may show scarring extending
through the entire thickness of the wall This development
led to complete heart block in one patent [4/7]. Muwro-
scoprcally, epicardial fibrosis with flecks of calcified matel:lal
has been observed [416, 428]. The increase in co{meCthc
tissue which varies from minimal interstitral fibrosis to ex-
tensive hyaline scarring bears Iittle relation to the coronary
vascular supply Muscle fibers in umnvolved areas present



a normal appearance The endocardium of the heart and
ntima of the aorta may be thickened and contain coarse
fibrous tissue
The kidneys i scleroderma are particularly susceptibl
and show a variegated pattern of normal structure, minima
mvolvement and extensive changes Grossly, the kidney ma:
have an uneven surface with dimpling and pinpoint hemeor
rhages [424], and an appearance simlar to a shrunken ar
teriasclerotic hadney, 1f the vascular changes are widespreas
1466 Nicroscopically, the medum-sized and smaller at
teries and arterioles are affected [450). The interlobula
arteres show a striking proliferation of loose. acellular cor
nective tissue beneath the endothel [471] O 11
the vessels are occluded by thrombi n the process of orgar
ization Hyalimzation of the glomeruli with thickemng ¢
Bowman's capsule (the wire-loop feature), cloudy swellin
of the convoluted tubules, areas of infarction and pluggin
of the tubules with casts have been reported [397) The prov
1mal convoluted tubules may be filled with colloid casts an
show alterations mn the epsthelrn; the remaimng tubule
appear normal Differentiation from the renal lesions in th
ather collagen disorders is believed to be possible, accordm
10 Moore and Sheehan [4717 Horn [433] reported calaficc
tion in'the kidney of a patient with the diagnosis of pokile
dermatomyositis The clinical description of the case w:
highly suggestive of systermc scleroderma with generalize
calcinosis Calcium deposits in the hadney have been observe
also by Kusunoki {771 The blood vessels throughout th
body. particularly the smaller vessels [466], show change
similar to polyarteritis Lewis [435] found that many of t}
arterioles 1 a case studied post-mortem showed necrotizin
lesions typical of malignant hypertension
The association of Raynaud’s phenomenon and scler
derma has p pted careful ination of the sympatl
nervous system Histologic study of the sympathetic ganghe
may reveal sclcmsls. chromc inflammation and \ascular .
£ ion with lation of lipoch
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granules. In one mstance, Richter [485] reported mucoid de-
generation of the peripheral nerves, associated with tre-
mendous proliferation of connective tissue around and within
the nerves throughout the body. It was suggested that the
degenerative changes in the walls of the blood vessels supply-
ing the nerves were responsible Cystic degeneration of dorsal
nerve roots, sclerotic areas in the brain, the grey matter of
the medulla and the anterior horn of the spinal cord, re-
spectively, have been reported Diminution in number and
atrophy of the chomophobic cells of the hypophysis with
hypertrophy and hyperplasia of the chomophilic cells have
been observed [466]

CLINICAL FINDINGS

Localized scleroderma, with or without symptoms of
Raynaud’s syndrome, may be observed as a benign process
and may not progress mto the diffuse type Systemic sclero-
derma, the malady under discussion, sometimes is indis-
tingwshable 1n the early stages from the localized bemign
form The onset of symptoms in generalized scleroderma
frequently 1s insidious, as in the other collagen dseases, with
fever, malaise, arthralgia and vasomotor changes of the ex-
tremities [456] usually present The hands are more suscepti-
ble to vasomotor dysfunction than the feet [410] Palmar
sweating may be increased or decreased. Intolerance to th'c
cold, together with the color changes suggestive of Raynaud's
syndrome {448, 4881, 1s associated with sufficient distrcs5\lo
make a firm mmpression upon the patient and serves as a
specific item of reference. Functional alterations may }')C
present for months or years before irreversible changes m
the skin, i ¢, scleroderma, cause the patient to scek medical
advice The face, neck or hands are affected first. Three ftﬂgﬁs
of transformation of the skin may be distinguished clmically
[392], the first characterized by a diffuse, mmplttini,'ICdc“:‘a~
creating a puffy. yellow-white appearance to the skin \m.h
flattening of the normal folds. Edema is replaced by ﬁbrc‘sls
in the second stage The skin hardens, may be pinched with/



SYSTEMIC SCLERODERNA 151

difficulty, and defies separation from the subentancous tis-
sues The dorsa of the hands and the feet are prove to de-
selop these manifestations The face begins o show the
featurcs that characterize it as a mask Brown pigmentation
may appear at this stage, either diffuse or mottled. with arcas
of depngmentation a common feature {4117 In the thurd
stage atrophy predomunates, the shin over the face becomes
firmly adherent to the underlymg bony structure and creates
a shulllihe appearance, Skin folds arc obliterated with
marhed restriciion of moton of the Jower jaw Skin over the
chest may share i the sclerosmg process The mucous mem-
branes of the mouth and pharynx may be affiicted with the
mdurative and atrophic process and associated with shrink-
ape of the gums, soft palate, wvula and frenulum of the
tongue {4601 Telangiectasia and loss of hair {475, 187] arce
late manifestations Degenerative and fibrotic changes in the
muscles result m weahness and atrophy of the skeleta) groups
wath mduration apparent upon palpation Sccondary changes
m the muscles may also follaw profound sclerodermatons
changes m the shin Osler { 7787 referved ta this stage as “one
of the most termble of all human Ms Lake Trbonus, to
wathier slowly.’ and ke hum to be ‘beaten down and marred
and wasted’ until one 15 hiterally a mummy., encased m an
ever-shrinbing, slowly contracting shur of stecl. 1s a fate not
menired in any tragedy, ancient or modern ™

The fingers are ymmobilized 1o flevsan unless measures
are taken to prevent deformmaty Nornal nse of the hands s
impossible They may be eviremely atrophuc, wath palpable
ralown depostts on the tps of the fingers This locahized
phienomenon 15 assocrated wath absorption of bone and the
development of ulcers | 1701 A characteristic feature of the
unicer 15 a tendency to heep apening and smpede healing
Arcas of gangrene appear. and fingers may be amputated 10
desperation

Subcutaneous nodules [497Y and subentancons caleifica-
tion frequentty develop if the disease persists for a year or
more Difluse calemnosis assocrated with srleroderma, in con-
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trast to calcinesis of renal rickets or hyperparathyroidism, is
wdentified as the Thibierger-Weissenbach syndrome Atkin-
son and Weber [3857] noted that 32 per cent of 78 patients
with calcinosis universalis had scleroderma. The incidence
was 40 per cent in 137 cases of calcinosis ciroumscripta. Any
distinction between localized and generalized calcinosis in
patients with scleroderma is probably an artificial one, since
they represent different stages only of the same morbid proc-
ess, This view, expressed by Rothstein and Welt [360] in
1936, remans valid Calcium deposits tend to appear in areas
subject to pressure, such as the volar surfaces of the terminal
phalanges, along the ulnar border of the forearms, the
plantar surface of the fcet, along the shins, over the patellae,
and mn the buttocks The overlying skin may be injured; and
ulceration ensues if the subcutaneous deposits attain an ap-
preciable size. Calcium salts are extruded in the sludge The
hands are more prone to develop ulcers than the feet. Cal-
cmosis may be observed in the axillac and over the trunk In
some extensive sub neous calcification may be
demonstrated, with minimal overlying skin changes Visceral
calcinosis may appear in the heart and kidneys as noted in
the section on Patizaroct. Sclerodermatous nodules not asso-
ciated with calcium deposits have been reported on the upper
arms and trunk [491] Microscopic evamination reveals the
dules to be composed of deg ated coll fibrils

Gastrointestinal symptoms, dyspepsia, sour eructations,
emgastric distress. anorexia and nausea may appear early in
the clinical course in some patients. Involvement of this sys-
tem may develop in the acute fulminating type of sclero-
derma as well as in the chronic form. There is poor correla-
tion between the magnitude of cutancous changes and the
severity of gastrointestinal involvement. The tongue may
atrophy because of replacement of muscular tissue with
fibrous connective tissue. Dysphagia may precede sclcl:ﬂdcf-
matous alteration of the skin [482]. Kaisch [4/0] reviewed
the esophageal findings in six patients with systemic ‘sclcr?-
derma  Gastrointestinal symptoms appeared within siv
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months after clinical onset of the malady 1 one patient A
lapse of more than 20 years occurred 1n another patient be
tween the onset of cutaneous manifestations and the aware-
ness of gastromtestmal dysfunction Indigestion and diarrhea
developed after an mterval of 10 years m one patient de-
scribed by Aronsen and Wallerstein [386] Abrams. Cannes
and Eaton |382] presented a detailed history of six patients
suffering from scleroderma with gastromtesiinal comphica-
tions The symptoms of gastromtestinal dysfunction appeared
shortly after the onset of manifestations of Raynaud’s syn-
drome 1n each patient

Dafficulty m swallowing may progress so that the patient
1s able to swallow hqunds only [412) The esophagus no
longer will relax following mnhalation of amyl mitrite In-
volvement of the lower portion of the esophagus may permt
regurgitation of acid contents from the stomach. which 1s
conducive to esophagitis, peptic ulceration and fibrosis of the
esophageal wall | 382, 457] Esophagoscopy will detect ulcers
if present, but the procedure may show no evidence of mu-
cosal abnormality 1 spite of symptoms [399] Biopsy las
also failed to reveal diagnostic changes [482] Small bowel

L may be d ated by \-ray m spite of few
symptoms pmnting to such a process Sachs and assoctates
| 1897 noted the mnfrequent appearance of diarrhea 1n pa-
tients with roentgenographic evidence of intestinal involve-
ment The colon may be dilated, atomc and mcapable of
proper evacuation Starvation from inadequate intahe and
mmpaired absorption of food 15 a senious threat i patients
with this malady

Pulmonary symploms as well as gastrontestinal symp-
toms have a higher madence 1 patients with scleroderma
than usually 1s assumed A chrome nonproductive cough
followed by dyspnea and later severe orthopnea may be
noted {4941 Spain and Thomas [ 196] have divaded the func-
tional changes associated with scleroderma of the lungs into
two aspects. the ventilatory and the respiratory disturhances.”
respectively The venulatory function 1s so impaired. because
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of anatomic reasons, that the afflicted 15 unable to move air
in and out of the lungs cffectively, The skin and muscles of
the thoracic cage restrict normal motion Fibrosis of the dia-
phragm and pleura with diminution of volume of the lung
impedes expansion. There may be diffusc peribronchial
fibrosis with obstructive emphysema [473]. In addition to the
several factors which affect ventilation, impairment of
respiratory function mway be demonstrated. Thickening of
the alveolar walls, narrowing of the lumen, and changes in
the blood vessel wall, which may progress to obliteration,
1mpair the exchange of gases across the alveolar membrane
This may be demonstrated by a decreased oxygen content of
arterial blood following exercise [422]. We have obsered
ene patient for more than two years with ruld “rheumatoid
arthritis.”” On two occasions, eighteen months apart, a
trachicotomy has been performed because of obstruction of
her airway. A biopsy specimen of bronchial mucosa taken
at the time of the second tracheotomy showed fibrinoid
changes consistent svith scleroderma. She has jmproved
symptomatically on steroids. There is no evidence from radi-
ographic and fiuoroscopic examination of the lungs and
gastrointestinal tract of involvement of these structires
Cardiac symptoms usually do not appear in the narl;'
stages of the disease; they are late or terminal mani-
festations. One exception has been reported by Goldman snd
associates [428]. Evidence of cardiac dysfunction appeared
initially in this patient. Dyspnea, orthapnea, palpitation,
tachycardia and other symptoms of cardiac failure have
been observed [464, 474, 503]. Beigelman and associates
[394] observed myocardial fibrosis in four out of five au-
topsied cases. Valvulitis was demonstrated in one am% peri-
carditis in another In the total of 15 patients in the series, 11
had a systolic murmur at some time during the clinical
course. Enlargement of the heart was observed in six. Gallop
rhythm, pulsus alternans, pericardial friction rub am;
arrhythmias were also noted In contrast, only three out o
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by Pende [479] of the electrophoretic pattern of the scrum
proteins i seven cases of generalized scleroderma, the total
content showed a decrease with an inversion of the albumin-
globulin ratio Hypoglycemia has been attributed to delayed,
absorption of glucose from the gastrointestinal tract [459].
Abrarus and assocrates | 382] reported a flat glucose tolerance
curve in two patients [487].

The concentration of serum calcium, phosphorus and
phosphatase in patients with or without demonstrable cal-
cmm deposits, s within normal limits. Coptrolled calcium
halance studies by Cornbleet and Struck {4091 on itwo pa-
tients with scleroderma revealed retention of this element.
Large doses of vitamin D resulted in an increased urinary
excretion of calcrum and phosphorus with little alteration in
the excretion of these constituents of the feces. Other investi-
gators have observed a normal exchange of calcivm and phos-
phorus {4881 Direct chemical analysis of bone shows normal
or decreased caleium content. while the soft tissues show an
ncreased content [447]

Mensuration of the skin temperature of the hands or
feet shows a sigmficant decrease below the normal range
456} Capillary microscopy reveals a diminution i the
number of capillary loops per field and marked slowing of
the blood hecause of dilatation of the capillarics. Sodeman
and Burch [/95] measured the distensibility of normal and
sclerodermatous skin by a simple procedure They 0‘15.““4'“l
that the Jack of elasticaity in involved shin was a function of
the severity of the malady

Rocntgenograpluc changes in the soft tissues in scl:sm-
derma with calcinosis may be striking Deposition of calcium
appears first m the tips of the fingers (Fros 15, 16, 17); later
1t may be observed in more provumal arcas {4371, The bat-
tocks. shoulders and face may be the site of deposits, Sulicn-
taneous calcification i advanced cases may appear as an
armor of fine mesh about the trunk (Fies 18, 19) and in the
limbs (Frgs 20, 21, 22) coinciding anatomically with tl_le
distribution of muscle and fascial planes [#69] Radingraphic
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Fic 15 —Rorntgenogram of the hand of a patient with chron
watemic sclerdirma Symptoms had been present for more than 20
sears There are diffise caleiam deposits

cxamination of the hingers shows atroply and absorplion of
the termunal phalanges which may progress o complete
absorption (Fro 153 Harper | 1311 suggested that carly sub
catancous caleification of the fingers might be overlooked
unless lateral filns were taken as well as the comentional
views Dense stiphng of the termimal phalanges and hinear
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Fic 16 —Roentgenogram of the hand of a patient with chrome
systenme scleroderma There are calcium deposits m the soft tissues of
the fingers and thumb with flexion deformities and decalcification of
the digits,



ti. 17 ~Rorntgenogram of the hand of a patient with chromc
systetnie scleroderma There nn.- widespread calcium deposits 1n the
wnt, decalcification of the phalanges and d of the jont
spaces of the digats

159
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L

Fic 18 —Roentgenogram of the avilla of a patient with ‘}““l:"‘)’
wstemic scleroderma The calein depomts are spatty (soe FIt



SYSTEMIC SCLERODERMA 161

Frie 19 —Roentgenogram of the avulla of a patient with chrony
sstemie acteroderma The calaum deposits are diffusely distrihutes
e soft tssnes
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streaks of decreased density have been noted [439]. Barsony
and Frisch [389] described a band of osteoporosis separating
the distal portion from the central portion of the tenminal
phalanx and synostosis of the mutilated terminal phalant
with the head of the middle phalanx. Robles [487] observed

———— pere—r—

e R

T e

Fic 20 —Roentgenogram of the elbow of a patient with chronic
systemic scleroderma There are diffuse calcum deposits in the flexor
and extensor surfaces

decalcification of the epiphyses adjacent to those joints th:ﬂ
showed greatest loss of mobility from sclerodermatous skin
changes Localized or widespread osteoporosis with sublu\ug
tion and dislocation may result from the combined effect Oﬂ
bone absorption and arthropathy Examination by Boyd an

associates [400] of the joints of 31 patients with scleroderma
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showed changes in 17 that suggested the diagnosis of rheuma-
tond arthnatis (Fie 23) The effected joints included the inter-
phalangeal and carpal jownts of the hands, clbows, shoulders,
knees, ankles and feet

Radiography of the teeth has disclosed granulomatous
focs at the roots [469] Widening of the perindontal mem-
brane space which tends to surround the entiwe root of the
tooth at the expense of the alvealar socket has been described.
In the cachier stages of the disorder, there may be evidence of

Ite 21 —Roentgenogram of the knee of a patient wuth chromc
systenc scleroderma There 1s duffuse calemosis 1n the soft tissues
resorplion of the wall of the alvcolar socket, followed by
sclerotic changes in the wall The premolars and molars are
most often affected [497]. The roots assume a shgltly
tapered shape from absorption of the apees. The wmvalved
teeth upon chnical exammation may be firm w thewr sockets
[ 1981

The mecidence of roentgenographic abnormalues mn the
gastromutestinal tract 1s almost as lugh as in the bony struc-
tures but bears little relation to imolvement of the shin
Roentgenographic studics have mcluded systemic exanmna
tion of the csophagus, stomach, small bowel and colon De-
toaled amalysis of this subject has been reported by Hale and
Sthatzha {1297 1n a study of 22 pauents, by Boyd and as
soctates { 100] m 29 patents, and by Harper { {311 in 134
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patients, Several of the patients in the series of Hale and
Schatzkr were studied by the senior author at the Massa-
chusetts General Hospital. Examination of the esophagus
was recommended 1 seven out of the twenty-two indi-
viduals because of symptoms associated with swallowing

T
Soner
» ’4 i

B Sl
k16 22 —Roentgenogram of the foot of
systemic scleroderma There are calaum deposits &

surface o

Residual ood or fluid was not present at the l.)c,f:’"m"lg ",

the examination 1n any patient Six of the remaining ﬁgﬁ‘“:

admitted some epigastric distress which fnllowcz} rap:_ \ l;d

gestion of food, or after a large meal The sensation o oo_

remaining 1 the mid-chest was also admitted. Rncnfgcj{‘w

graphic abnormalities svere noted in the CSOplmgulS mn ll :

of the seven who complained of dysphagia; two $ owed 3
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+

a patient with chromc
long the plantar
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Fr. 23 — Roentgenogram of the hand of a patient with eystemu
sliroderma Svimptents suggestive of rhcumaterd arthritis had been
present for two vears Thero s pertarticular sselling of the proxamal
phatangeal joints and dumnmoon of it spaces
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. ol
lowing a swallow of barium by a patient with chrontc systemic sclerv-
derma There 15 dilatation of the esophagus with marked delay i
migration of the barium

g
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normal pattern Eaght of the patients whe dented sabjectinve
symptoms revealed abmormalities fellowing ingestion of
barsum Two patients expenenced sywiptoms of gastrain:
testwal disturbance but failed to show any roentgenographic
evidence of altered motility,

The time of transit of the barium from the pharyas 1o
the h was prolonged, and plete emptying some-
umes was delayed for as long as thirty minutes (Fio 21
Little or no sluggishness was observed m the upper portiort
of the esophagus. The lower partion of the esophagus was
narrowed in some patients and “gave the ympression of re-
sising dilatation beyond a defimtely fixed diameter, al-
though the wall self did not seem to be ngad™ [ 129} The
esophagus was dilated- abave this arca The esophagus ap-
peared narrower than normal throughout the entire course in
one patient, The changes desenibed were more marhed in the
harrzontal pasiion, suggestng that the esophagus had last

its normal peristaltic force and that gravity wae wiaa"ee
major role Frenst-t \
in cardiospa .

the lowver ct s attn thie stomach appeared
ar a slow but farly cnnstnnl rate The passage of barm
from the stomach was delayed becatse of spasm of the
antrum Four of the 18 patients exavuned had chmcal symp-
toms which suggested obstruction of the small bawel (Fus
25, 26) Changes in the hnwel pattern sere noted in cach
patient  There was widenng of the upper portion with
matked delay m emptying  Although the changes w the
smail bowel suggested a paralyuc flews, or a deficiency dis
cuse, these maght be differentiated Barnnn may remam m
the small sntestine for 48 hours after mgestion

Harper {437] obscrsed esophageal changes s each of
14 patients, changes 1 the small bowel in hree. and changes
w the colon m eight An ssymmetne outhne with haustra-
twn an one side of the large bowel and dnerticula on the
vpposite wall presented an unusual appearance Gastromn.
tesanal symptoms were mild or absemt of the evidence of
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Fre 24 —Roer 1, [ toert
lowing a swallow of barium by

X w1
a patient with chrome systemic sclerv-

derma There is dilatation of the esophagus with marked delay m

mgration of the barmum
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normal pattern, Eight of the patients whe derued subjective
symptomas revealed abnormahties following ingeston of
barium. Two patients experienced symptoms of gastroin-
testinal disturbance but failed to show any roentgenographic
evidence of altered motility

The time of transit of the barium from the pharynx to
the stomach was prolonged, and complete emptying some-
times was delayed for as long as thirty minutes (Fie. 21)
Lattle or no sluggishness was observed in the upper portion
of the esophagus. The lower portion of the esophagus was
narrowed 1 some pauents and “gave the impression of re-
sisting dilatation beyond a definutely fined diameter, al-
though the wall itself did not seem to be nigid”™ [429] The
esophagus was dilated- above this area The esophagus ap-
peared narrower than normal throughout the entire course in
ane patient The changes described were more marhed in the
horizental position, suggesting that the esophagus had last
s normal peristaltic force and that gravity was playing a
major role Complete obstruction, as may De seen sometines
in cardiospasm, was not observed Migration of barum fmm
the lower end of the esophagus nto the
at a slow but fairly constant rate The passage of bﬂnum
from the stomach was delayed because of spasm of the
antrum Four of the 18 patients exammed had clinscal symp
toms winch suggested obstruction of the small bowel (Fios
25, 26) Changes in the bowel pattern were noted in each
pattent. There was widenmg of the upper portion with
marhed delay in emptying Although the changes in the
small bowel suggested a paralytic tleus, or a deficiency dis-
ease, these might be differentiated Barmum may remawn n
the small intestine for 48 hours after mgestion

Harper {4317 observed esophageal changes in each of
14 patients, changes in the small bowel in three, and changes
i the colon m eight An asymmetric outhine with haustra-
tion on one side of the large bowel and dwverticula on the
apposite wall p d an unusual app e Gastrom-
testmal symptoms were mild or absent if the evidence of
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—Roentgenogram of the upper gastrointestinal tract fol-
lowing a swallow of barium by a pamm with acute systermic sclero-
derma There 1s mimmal hout the esophagus with a
relatively ngid wall and without any demonstrable peristaluic activity
The stomach and the first portion of the duodenum appear normal
The second, third and fourth portion of the duodenum and the upper
jejunum show segmental dilatation with relatiely normal mucosal
markmgs
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F1c 26 —Roentgenogram of the gastromtestinal tract taken at
same asin Fig 23 Seg 1 dilat, of Jepunum and
tleum s noted
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F16 25 —Roentgenogram of the upper paslromlulin
lowing a swallow of barium by a patient with acute syseic cler
derma There s munimal dilatation throughout the esophogus i
relatively rigid wall and without any demonstrable peristalie activat
The stomach and the first portion of the duodenum app
The second, third and fourth portion of the duodenum a7
jejunum show segmental dilatation with relatively norm
markings

al tract fo

ear MO
d the upM
al muco
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Fig 26 —R of the g al tract taken at
same examunation as i Fic 25 Segmental diatation ot jejumim wnnd
ileum 15 noted
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sentgenogram of the upper gastrowntestinal «mr:l:::r

swallow of barium by a patient with aqute systemnc s .

¢ here 15 mminumal dilatation throughout the ecoplings wih

iy rigd wall and without any demonstrable peristaltic M.,rmn]

stomach and the first portion of the duodenum a;vl"'“"]"" o
second, third and fourth portion of the duodenum and the up

ucosal
. num show segmental dilatation with relatisely normal m
arkings
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Fic 27 —Roentgenogram of the large bowel following a barium
nema of a patient with chromc systenmic scleroderma Segmental dila-
atron is evident.
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dysfunction by x-ray was minimal On the other hand, if
roentgenographic changes were marked, there was usnally a
Inustory of alternating constipation and diarrhea Several ob-
servers have reported roentgenographic changes in the large
bowel {F1a 27) suggestive of ulcerative colitis without in-
volvement of the sigmoid either as determined by roentgeno-

graphic ¢ ination or by sigmnidoscopy. Cullinan {4101,

Fic 28 —Roentgenogram of chest of patient wath chromc system.c
sclerodenma Daffuse pudmonary fibrosis 15 apparent
on the other hand, observed a pale, rigid wall of the rectum
and lower sigmord in one patient during sigmoidoscopy A
flat plate of the abdomen may show an enlargement of the
bver or spleen which may be related to right heart failure n
some patients {400]

Examination of the chest discloses interstitial fibrosis
(Fics 28, 29) or cyst formation in a significant percentage of
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patents with scleroderma The process may begin in th
central portion of the bases. Cysts of varying sizes may de
velop, and spontaneous pneumothorax may be an eventuality
The cases reported by Weiss and associates [5037 showee

Fie 29 —Roentgenogram of chest of the same patient as in Fie 28,
taken twe yvears later Progression of fibrosis is marked The patient
died a few weeks after this «-ray was tahen Post-mortem examination
confirmed the diagnoss of systenmic scleroderma

1

findings which suggested br or lipoid
Aronsen and Wallerstein [ 386] suggested that cystic changes
are demonstrated more readily if the films are averexposed
Harper [ 737] has presumed that svme of the pulmonary
findings are associated with a “spillover” from a malfune-
tioning esophagus, which results in recurring episodes of
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Fic 30 —Roentgenogram of the chest and upper abdomen of a
pattent with acute systemic scleroderma There 1s a diffuse interstitial
Pulmonary fibrosis as well as enlargement of the heart There 14 blunt-
1mg of the costophrenic angles It 1s noted that the stomach 1s grossly
dilated 1n spite of a nasogastric tube in proper position

Iocalized pneumomtis and pleurisy Undoubtedly such
changes occur, but the progressive fibrosis of the lungs 1s be-
lieved to be related to the generalized sclerodermatous proc-
ess [458] and 1s not secondary ta esophageal dysfunction
The cardiac silhouette may be enlarged (Fic 30) Snn
patients studied by Weiss and associates [5037] showed a tr1-



174 COLLAGEN DISEASES

angular shape without prominence of cither left ventricle or
Ieft auricle. The silhouette suggested neither hypertensive
nor valvular heart disease. The combination of the triangular
shape and the weak impulses evident upon fluoroscopy may
be similar to that observed in myxedematous heart disease or
1 a pericardial effusion [431] Numerous alterations in the
electrocardiogram have been noted [428] Low voltage,
auncular or ventricular premature systoles, auricular fibril-
lation, gallop rhythm, prolongation of the Q-T interval, left
axis deviation, varying degrecs of heart block and bundle
branch block have been recorded [450, 5031,

O'Leary and Nomland [475] observed the basal meta-
bolic rate to be greater than plus 10 per cent in 17 out of 38
patients. In seven of these there was clinical evidence of
hyperthyroidism Hypometabolism was not observed in any
instance Electroencephalographic studies were reported on
52 patients by Leinwand and associates [450]. Twenty-eight
showed significant abnormalities; seven showed minor
changes only. The abnormal tracings did not follow any
regular pattern but were indicative of alterations in cortical
activity., These were attributed either to vascular lesions in
the cortex or to alterations of an “undetermined chemical
nature *

DIAGNOSIS

The diagnosis should be ohvious 1n the well-developed
stage with extensive ¢ and sut finding
The true nature of the malady in the first wecks or months
after onset of symptoms may be masked by clinical findings
suggestive of rheumatoid arthritis or Raynaud’s syndrome.
Malsise, loss of weight, anorexia, low-grade fever a.nd other
generalized symptoms suggest something more serious u.ﬁm
Raynaud’s syndrome but do not help in ewcludm'g al)vp{c:fl
rheumatoid arthritis. Although most patients will exhibit
some evidence of cutaneous involvement of the face or hands,
in addition to symptoms of vasospasm, others develop pro-
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found skin changes only after systermic symptoms have been
present for some time

The diagnosis usually is not difficult following the
transition from localized scleroderma, uncomplicated Ray-
naud’s syndrome, or atypical rheumatoid arthritis to sys-
temic scleroderma Cutaneous involvement of the hands and
face, especially with hardeming and atrophy of the skin,
limitaton of joint motion, obliteration of the normal
cutaneous folds of the hand and face, symptoms of gastro-
mtestmal dysfunction, and pulmonary deficiency should
leave Iittle doubt regarding the clinical diagnosis Micro-
scopic changes in the skin and muscle, together with roent-
genographic changes in the chest, gastrointestinal tract and
skeleton satisfy the several criteria

The differential diagnosis in systemic scleroderma mn-
cludes acute der yositis, SLE, sclered Addison’s
discase [478], hyperthyroidism, myasthenia gravis, malig-
nant hypertension, primary and secondary hyperparathy-
rordism, acute and chrome glomerulonephritis, caremoma
of the esophagus, excessive vitamin D 1ntake, 1dropathic
chromic ulcerative cohitis, regional 1lertis, myositis ossificans,
and malnutrition with vitamin deficiency

CLINICAL COURSE

The disease is fatal ultimately, although duration of
Life following onset of symptoms 15 extremely varable and
unpredictable m most patients There are well-documented
mstances of patients dying within one year after onset of
symptoms [420] We have seen a patient recently who hived
for only a few wecks after onset of symptoms Post-mortem
ezamnation revealed omimous vascular changes in the kid-
ney, which were considered to be the immediate cause of
death The discase may persist for two or three decades mn
exceptional wstances Although there 1s no specific treatment
for systemic scleroderma, advances in many phases of medi-
cue are contributing to the prolongation of hife in these pa-
tients Eather renal failure or cardiac failure 1s responsible




176 COLLAGEN DISEASES

for death when it occurs within the first few years of the
malady, Malnutrition and pulmonary complications may be
important contributory causes in the chronic cases with a
prolonged clinical course

TREATMENT

There 15 no specific treatment for systemic scleroderma
It would be reasonable to assume in such a progressively in-
capacitating malady that many procedures have been pro-
posed. given a complete or an incomplete therapeutic trial,
found to be unsatisfactory. and abandoned. Proper evaluation
of specific therapeutic results 1s handicapped by the tendency
of the disease to undergo partial remission without warning
and wrthout a recogmazed cause—a feature of cach of the
collagen disorders Since the course usually is a prolonged
one, every effort shauld be made to maintain nutrition with
a Ingh caloric and a Ingh protein diet, to avoid infections, to
mamtain as optimustic an outlook as pessible, to provide
physical therapy for muscle and joint distress, and to in-
stitute measures which may delay the development of con-
tractures of the cxtremities [393] Adequate protection
against exposure to cold will mnimize distress from vaso-
spasm

A number of drugs have been tried in the hope of
achieving benefit  Zarafonetis and assaciates [381] noted
ameltoration 1n seven patients following admunistration of
para-ammobenzoic acid The sclerodermatous areas softened;
there was improvement in range of motion as well as a de-
crease 1 pigmentation m four patients The experience of
Evans and associates [420] is quite the contrary Only one of
14 patients was reported to be helped by this drug *Vitamin
A. nicotimic acid, vitamin Bie, vitamin C, and alpha-tocﬂl’h'
erol have been used and abandoned as meffective Shghtly
encouraging results have heen reported from several climics
with vitamm D When doses as large as 300,000 units of
vitamin D were given daily, significant improvement was
noted (4091 Improvement in skin changes without effect
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upon the general condition was reported by Robles [487] in/
three patients following large doses of irradiated ergosterol
Microscopic examunation of the skin before and after treat-
ment showed a decrease of connective tissuc proliferation
Bernstein and Goldberger [396] reported improvement 1n
one case following admmstration of dihydrotachysterol
PAT-10) Caution should be exercised if large doses of vita-
min D or AT-10 are used for more than a few weeks because
of possible serious renal comphcations [409] Other ther-
apeutic agents trred 1n sclected instances with equivocal re
sults include priscolm, glycerol trimtrate, bismuth, procaine.
promun, 1sontazid, diphenhydramne nitrogen mustard
[438], padutin {4361, tetracycline, chloramphenicol, anti-
histiminics, HPC (3-hydroxy-2 phenylcinchommic), hyalu-
ronidase by 1ontophoresis [4801. artane |486] and typhod
vaccne [ 449 P

The use of hormones 1 the treatment of systemic sclero-
derma covers a long period of time Osler [478] discussed the
use of dessicated thyrod gfand but was not mmpressed with
any chimcal gain Oliver and Lerman [476] commented
upon the value of thyroid extract and concluded that any
benefit could be attributed to an 1ncrease in the blood supply
rather than to correction of a hypofunctioning thyreid
Twenty patients with local or diffuse scleroderma were
treated with posterior pitwtary extract by these physicians
Transient local improvement was noted m some With the
availabahity of testosterone and methyltestosterone these hor-
mones have been tried with varying results [432, 464]

Cortisone, liydrocortisone, predmsone and ACTH are be-
heved to be the hormones of choice at the present ime Ap-
preciable benefit has been observed in patients with early
muld symptoms as well as 1 those with more serious findings
The pauent afflicted with an acute fulminatmg process re-
cawves hittle or no benefit It is important to appreciate that
full therapeutic doses of the adrenal steroids are necessary 1n
order to produce significant relief of symptoms The anu
pyretic, euphoric and appetite-stimulating actions of the
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adrenal products undoubtedly are responsible for most of the

gan Objective evidence concerning inhibition of the diffuse

pathologic process is not convincing. Regression to the pre-

treatment status usually follows cessation of therapy [423,

442, 443] Improvement in arthralgia and relief from symp-

toms due to vasospasm have been reported, but the under-

lying scleroderma appears to be benefited only slightly.

Microscopic examination before and after treatment with

cortisone has shown suppression of fibroblastic proliferation.”
Taubenhaus and Lev [499] noted increased esophageal

penstalsis as determined by ingestion of barium following

steroid therapy. The rocntgenographic appearance of the

lungs was not altered. An improvement in the microscopic

appearance of the skin, except for changes in the blood ves-

sels, was attributed to the administration of cortisone, A de-

crease n the concentration of gamma globulin has been re’
ported by Bayles [397] following steroid therapy.

The difficulty in evaluating steroid therapy may be il-
lustrated by one case of Whattle [504]. Placchos were used as
a control for cortisone. General mobility was improved and
symptoms lessened, wrrespective of whether cortisone or the
placebo was administered Deaths have been reported while
the patients have been on steroids or shortly after discon-
tmuance [406] Failure to benefit the acute fulminating type
is 1llustrated by the death in renal failure with exudative
phenomena of the pleura and pericardium of the patient re-
ported by Lunseth and associates [462] Deatls in one patient
with scleroderma was attributed to prolonged treatment with
cortisone {4931 Post-mortem exammnation revealed throm-
botic 1schemic infarctions of the kidney. It was puslula!cd/
that cortisone accelerated the progress of the preexisting
vascular lesions 1n the kidneys J

Surgical attack upon the subcutancous ca
is not to be recommended generally. Other surgical measures
have included extirpation of one or more paratiiyroid gla'ndS,
sympathectomy and stellate ganglionectomy [430]. Leriche
[452] reported the results of parathyroidectomy in 13 cases

Icium deposits
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The operation was based upon the presumpt:on that a dis-
turbance of calei and phospl bolism is an -
tegral aspect of the discase. Improvement 1n all but one pa~
ttent was observed This procedure has not been generally
accepted

There is some rationale for the removal of periarterialy
sympathetic nerves [434] or of the sympathcnc chain, par-
ticularly if sy pred. [384] Sym-
pathectomy is not to be rccommcnded unless 1t is possible to
produce vasodilation and 1mproved blood flow by temporary
measures [447] The operation has no merit m patients wath
advanced stages of the disease who show marked sheletal and
cutaneous alterations Sympathetic ganghionectomy and
trunk resection with separation of ramm and post-ganghonic
fibers interrupt sympathetic pathways which carry efferent
as well as afferent stimult to affected areas of the body Some
rehef of symptoms may result from the increased flow of
blood to the extremutics and from the diminution of smooth
muscle spasm Pam may be relieved by the mterruption of
afferent sensations

Evans and associates [420] have reported their ex-
penience with sympathectomy n 25 patients It is not sur-
prising to learn that “patients in the edematous or early 1n-
durated phases with Raynaud’'s phenomenon were much
more favorable candidates than those 1 the more advanced
stages,” nor that “the disease would frequently progress after
previous mitial improvement * Bilateral extensive thoracic
sympathectomies were performed—a procedure possibly
with some ment in patients with esophageal and facial in-
volvement Increased mobility of the face and neck, better
mastication and ability to smile have been noted Progressive
hoarseness due to sclerodermatous involvement of the larynx
was corrected 1n one patient No consistent correlation be-
tween improvement in swallowing and roentgenographic
findings was reported following sympathectomy n those
with esophageal complaints Lewis [454] rcported one pa-
tient who had und four

ymp
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with temporary improvement after each operation. No um-
provement in pulmonary symptoms was noted hy Evans and
associates [420] Failure to achieve permanent relicf has
been attributed to re-establishment of the nervous channels
that had been interrupted by surgery. An additional factor,
and possibly most important, was the continued progress of
the generalized discase A deleterious rather than a beneficial
effect of sympathectomy has been the experience of Rothman
and Walker [488] Cervical sympathectomy was performed
by Cullinan [4/0] on six patients without appreciable
benefit



Thrombotic
Thrombocytopenic Purpura

THROMBOTIC THROMBOCYTOPENIC PURPURA (TTP) 15 a term
applied to a morbid state in which the basic lesion as vascular
rather than thrombotic 1n spite of the descriptive name

* When thromb: occur, their formation may be attributed to
the basic vascular leston Pathologic examnation of affected
blood vessels reveals a segmental accumulation of hyaline or
acidophilic substance beneath the endothelm in the termu-
nal portions of the arterioles and capallaries This accumula-
tion protrudes mto the lumen and, because of its position 1n
the vascular stream, may be covered by platclets There 1s a
growmng sentiment expressed 1n medrcal Literature that TTP
15 a representative of diffuse vascular disease [512, 525, 528,
5317, hence, a description of this malady 1s incorporated n
this monograph This decision was made wath the full
realization that valid objectins have been raised to the 1n-
clusion of TTP withun the concept of collagen disease It has
been presumed that injury to connective tissue 1n the intima
of the vessel results 1n thrombotic thrombocytopenic pur-
pura, mjury wiathin the vessel wall leads to polyarteritis,
while perivascular mesenchyme suffers in systemic lupus
aythematosus [572]

Although the designation, thrombotic thrombocyto-
peme purpura, 1s not a correct descriptive appellation, 1t
refers to a climcal entity with characterstic pathologic find-
mgs Allen |508] preferred the term “arteriolocapillary
thrombonecrosis” wutially This was changed to “throm-
hocytopemie verrucal angioneciosts,” a designation that has

181
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received the blessing of March {527]. The term, thrombotic
thrombocytopenic purpura, } , had best be retained
at the present time until there is more general agreement
regarding a precise descriptive designation [5287.

The natural history of TTP includes an acute and a sub-
acute variety. Each appears to be fatal! The acute form often
1s a dramatic febrile illness characterized by three para-
mount manifestations: thrombocytopenic purpura, hemo-
lytic anemma and changing neurologic signs, Paradoxically,
1t has been noted that hemorrhagic symptoms may be mild,
despite profound thrombocytopenia.- In the subacute form,
remssions and exacerbations may appear over a period of
several months Its relative rarity exceeds that of the ather
diseases discussed here However, one case reported in 1925
{5291 compares with 10 cases reported in 1952 [537]. The
icidence 1s wicreasng steadily, mainly because clinical
awareness has increased.

HISTORICAL

Credut for the original description of the disease is ac-
corded to Moschowitz [529]. In 1925, he presented the clin-
ical and pathologic findings in a young girl who suffered
from a rapidly developing ancmia, fever and petechia. Mi-
croscopic examumnation of the terminal arteries showed
“thrombi” which were surrounded by cells thought to be
fibroblasts Bachr and associates [570] in 1936 dcscribc:d
four cases of “an acute febrile anemia and thrombocytopenic
purpura with diffuse platelet thromboses of capillaries and
arterioles” of the kidneys, heart, adrenals and pancreas 1t
was noted that the endothelial activity in some sections was
out of proportion to the extensive thromboses and that ’(hc
thrombi were chr phobic to iron and } globin stains
Relerence was made to the simifanity in the pathologic ﬁf\d-
ings in the blood vesscls of the case described by Moschowitz.
Marsh [527] has assumed that one or possibly more of .ﬂle
patients suffered from the malady under discussion Fried-
berg and Gross, [5187 at approximately the same time, de-
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scrabed a case with climeal and patliologic findings that were
typical of TTP. Keil [524] 1s believed to have been the first
to suggest that TTP was related to the other collagen dis-
cases, specifically, SLE was noted by name

Altschule [509) rcported an example of TTP m 1942
and presumed that damage to the vascular endothelum was
responsible for deposition of platelets This 1s believed to be
the first suggestion that a vascular Jesion precedes the devel-
opment of a tl bus, The designation, t} botic throm-
bocytopenic purpura, was suggested by Singer, Bronstein
and Wile (5351 in 1947 A comprehensive review of the dis-
ease was published by Singer [534] m 1954 Gore [52{]
was one of the early investigators to state clearly that the
“thromb1” represent hyaline accumulations beneath the en-
dothelium which protrude wto the lumen of the vessel The
endothelium becomes broken, and platelets in the bload
stream become attached as a result of activaty of the lesion
Thaus the pramary vascular nature of TTP, rather than ntra-
luminal thrombi was stated

INCIDENCE

Fewer than 100 cases of TTP have been described in
current accessible Iiterature Undoubtedly a greater num-
ber have been observed and not reported It was believed
until recently that females comprised most of the patients
This concept has changed since several males have been re-
ported to be afflicted The age of the pattents ranges from
e to 69 years A majority are stricken between the ages of
ten and 40 years There is no recogmzed racial predisposi-
tion Seven cases have been reported in Negroes [506].

RELATION TO OTHER COUAGEN DISORDERS

A ptive diag of r} d arthritis, acute

fhcumatic fever, or Raynaud'’s syndrome has been made mn
isolated examples of TTP, prior to the development of over-
whelming symptoms This possibility 15 greater in patients
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with clinical evidence that suggests SLE. Gendel and associ-
ates [519] observed one patient with a butterfly rash on the
face and a biologic false-positive serologic test. The clinical
diagnosis of SLE was refuted by the pathologic findings of
TTP The evperience of Laszlo and associates [525] was
more definiive A 33-year-old female had had symptoms
suggestive of rheumatoid arthritis for exght years prier to the
terminal events A suspicion of SLE was entertained when
she became acutely 1ll. This was confirmed by the recogni-
tion of many LE cells 1n the peripheral blood. Post-mortem
examination revealed ‘“wire loop™ lesions in the kidney,
“onion skin” lesion n the spleen, fibrinowd degencration of
many of the vessels in the viscera, as well as characteristic
endothelial changes of TTP throughout many of the sections
studied Other examples of SLE and TTP occurring together
have been reported by Barondess [577], Beigelman [512].
Gitlow and Goldwork [520] and Symmers and Barrowcliff
{538) Nonbactenal verrucons endocarditis, similar to that
seen 1 SLE, has been observed in several instances of TTP
1510, 516, 5231 Singer and associates [536] reported the de-
velopment of TTP in a sibling of a patient with SLE One
patient with TTP had had discord lupus for a period of ten
years prior to the disseminated process [528] Only one ifl'
stance of polyarteritis and TTP mn the same person was dis-
covered by us in the literature [296]. Most likely, if one in-
stance has been reported, other examples have appeared in
chnical practice
ETIOLOGY AND PATHOGENESIS

The etiology is unknown A strong allergic background
was revealed by Adelson [506] in a review of 49 cases col-
lected from the literature. Manifestations of allergy msludcd
sensitivity to pemcillin [519), sulfonarmdes [517], xodxr!c
[515]1 and angioncurotic edema. The onset of systemic
symptoms in several patients has been pl‘.L‘CCdf.‘d by an .upp}cr
respiratory mfection March [527] believes that this 10 -
servation 1s significant, not {rom the point of view of viral or
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bacterial etialogy, but becaunse microovganims Jiave beess
implicated a< agents which may cause hy persensitivity

PATHOLOGY

Gross exammation may show extensive hemorrhages
and necrosis throughout the viscera 1306] The heart, kid-
neys and bran appear to be especially vulnerable There
may be bloody fluid in each plenral cavity or a fibrnous
pleunisy and a fibninous pericarditis The hiver, spleen and
{ymph nodes usually are enlarged. The bram may show
muluple areas of softening {516}

Mhcroscopically. the vessels dristnbuted widely through-
out the body show extensive mvolvement It appears that

helial material 1 pr bLly from al-
tered ntercellular cement substance, and then prottudes
into the lumen of the vessel The endotbebial covering s car-
ried along unil it breaks and affords a focus for platelet
depositian There 1s some evidence to indicate that intimna.
wedia and adventitia sometimes hecome mvolved an adda-
tion to the endothelium The acidophilic or hyahre matenal
may appear to replace much of the blood vessel wall, and
becomes covered secondanly by platelets when exposed to
crenlating bleod The net effects are scen m the bistolagic
sections, multiple aneurysms of small vessels and multiple
thrombases The vascutar supply of the Lidneys. heart, brawm.
adrenals. gastromicstinal tract, upper respsratory tract and
lungs, skeletal muscle, pancreas and spleen, respectively.
may be affccted  Although all of the smaller vessels, ar-
tenales, vews and capillaries may be wvolved m selected
areas of the hody, the artertolocapillary unction s a fre-
quent site for formation of the charactenstic mtralummal
lesions, The morphologote features consist of armorphous and
finely granular wmatenal wiich stains punk with hema-
toxyhin and eosin {Plate XVI, page 8) The acclusive mass
1s adhierent to and continuous with the vessel wall at some
pomt There may be hitle or no evadence of orgamzation of
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the homogeneous masses at the base of the lesion [540]
Fibrin has not heen demonstrated within the occlusive
masses The normal architecture of the vessel wall frequently
is replaced by a thinned structure of an aneurysm Absence
of elastic and muscle fibers of the vessels in involved arcas
may be expected The inflammatory phase, visible micro-
scopically in the other collagen diseases, is absent. Possibly
the acute fulminating course of TTP results in death before
the inflammatory changes have developed. Variations in the
severity of the process may be detccted in specimens from the
same patient.

The heart muscle shows numerous foci of activity, hem-
orrhages, and early necrosis of muscle fibers [535]. Focal
fibrosis may develop if the process is subacute. Nonbacterial
verrucous endocarditis has been observed in several patients
(510, 516, 5191 as noted above Cortical necrosis of the kid-
ney was observed by Comess [573] in onc patient. Examina-
tion of the bone marrow shows an increased number of meg-
akaryocytes without any evidence of arrest of platelet pro-
duction Characteristic changes in the capillaries of the bone
marrow have been demonstrated [574]. Other pathologic
findings include lung absccss, infarction of the myocardium,
ulcers in the gastro-intestinal tract, proliferative glomeru-
litis, cortical hyperplasia of the adrenals, occlusive vascular
lesions in the lymph nodes, bilateral adrenal necrosis, nerve
cell damage and glial proliferation {521, 539-540] One pa-
tient studied by Cooper and associates [574] had a malig-
nant thymoma with regional metastases This is noted be-
cause of the incidence of malignant tumers in dermatomy-
os1tis.

CUNICAL FINDINGS

The symptoms may be extremely varicd, as in the other
collagen disorders Fever, malaise, weakness, chilly sensa-
tions and nausea may precede any suspicion of a severe sys-

~ terme disorder Myalgia and arthralgia may be suggestive
; of a rheumatic pracess. Weight loss, cough, abdominal pain,
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vomiting and cutancous lesions have been reported Hemor-
rhagic ifestations include petechia, epistaxis, ecchymo
sis and purpura in the skin, mucous membranes and con]unc-
tiva; bleeding from the g inal tract, geni inary
tract and the upper and lower respiratory passages Cardiac
complaints are infrequent despite the severity of lesions of
the heart observed at post-mortern examination Neurologic
complaints are pre5ent 1m a majority of patients and, together
with purpuric tons, may domi the clinical
findings, Central nervous system involvement [503] may be
suggested by headache, confusion, paresthesias, paralyss,
convulsions, stupor, delirium and coma A presumptive diag-
nosis of encephalitts may seerm warranted [ 540) There may
also be evidence of spmal cord and peripheral nerve damage
On physical examination, m addition to evidence of
blccdmn m the skin and mucous membranes, there may be
found paltor, jaund lymphad hy, an enlarged
Liver and spleen, hypertension and reflex changes Perhaps
50 per cent of pauents show hepatosplenomegaly Examina-
twn of the fund:r may show retinal hemorrhages. exudates
and paprlledema {506, 5177 The Rumpel-Leede test is posi
nive Obviensly this array of manifestations offers little clue
to the hagnosis The findmg of thrombocytopenia, hemolytic
anemia and central nervous system dysfunction in a patient
suffering from a fulminating malady should suggest the
dragnosis

LABORATORY FINDINGS

Examnation of the blood reveals a normocytic normo-
chromc llcmnl)ilc ancmxa Spherocytosis may be scen in
addition to polyel lia, normobl and vanation
m size and shape of the red colls Reticulocytosis as lngh as
5% per cent has been reported  An mncreased fecal and urine
urobilinogen exeretion suggests a hemolytic type of anemia
Usnally the direct Coombs’ test has been negative, though
exceptions have been reported [526, 53] The observation
that the Coombs’ test usually has been negative shonld not
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be taken to imply that an immunologic hemolytic process is
not operating  Other hemolytic anemias involving etra-
corpuscular forces are associated with a negative Coombs’
test The white blood cells usually are increased in number,
A leukemoid reaction may be present terminally [533]
The platclets are consistently diminished, although no plate-
let antibodies have been demonstrated. Gendel and associates
[519] reported an exception in the case of a patient with
the pathologic findings of TTP, but with the platelet count
of 289,000 before death, There is poor clot retraction, de-
creased prothrombin consumption, and an increased bleed-
g time The osmotic fragihty test usually is normal but
may be increased {5361 The sedimentation rate is not cle-
vated to the degree that 1s characteristic of the other mal-
adies described m this monograph The LE cell phenomenon
has been negative when investigated, cxcept in one case
[5257, but several instances of biologic falsc-positive reac-
tions for syphilis have been reported [514, 5797 Urine ex-
ammation may show albumin, casts and red blood cells
|1537] Blood m the urine and stool may appear during hemo-
lytic crises The serum bilirubin may be elevated [5361.
The albummn-globulin concentrations may be normal, or a
reversal may be observed Cephalin flocculation has been re-
ported posttive in selected instances Nitrogen retention may
appear termmally The spinal fluid may show an increase in
protems and cells Patients have shown severe central ner-
ous system symptoms, however, with essentially normal
findings in the spinal flnd {5281

Adelson and associates [506, 507] studied the mecha-
msm of thrombocytoperna and observed a shortened life
span of transfused platelets On the other hand, plasma from
a patient with TTP did not cause a reduction in the number
of thrombocytes m control patients Yet such an observation
means only that the platelets disappear, or are used up b)l'
the process No wvatal i logic implication is t
with this phenomenon No platelet autoagglutinins or 1s0-
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agglutinins were present m two cases studied The exalua-
tron of hemolysts d rated no h lysins, isahe-
molysts, autoagglutinns or woagglutining Differential ag-
glutination studies as described by Ashby showed an ex-
tremely decreased red cell survival tume | 5061

A majority of the cases reported mn the hiterature have
undergone a bone marrow exannination Usually the marrow
1s hyperplastic with a nermoblastic hyperplasia and a nor-
mal or shightly increased number of megaharyocytes Some
obscrvers have reported a decrease in platelet formation
Singer, Bromstein and Wile [535], to the contrary, con-
cluded that the production of platelets was nat wmhibeted
Cooper and associates [5/4] have reported an interesting
ubservatien 1 bone marrow aspirate that has been embedded
m paraffin Characterssuc hyahine changes m blood vessel
walls 1 the marrow were obscrved with thes technie Mecro-
scopic examination of lymph modes, shin and nuscle usually
shons only the characteristic alterations i the bload ves-
sels [314,535,537]

DIAGNOSIS

The climeal diagnosis 1s bemng suspected maore fre

quently, even though. admttedly. this 1s a rare discase The
diagnostic triad of hemolytic anerma, thrombocytopensc
purpura and neurologic fe is lughly sugg:
A young person acutely 11l with purpura and hemoly tic ane-
mja shonlid be under susprcron  The diagnosss has been made
ante-mortem i a mnonty of cases reported 1n the literature
1t 1s reputed to have been made fisst by Fngel, Schenber and
Humphrey [5261 1n 1937, The dagnosis was made by
Meacham and associates [528] in one patient from micro-
scopic changes an the spleen that had been removed as a
therapeutic procedure The finding of charactenstic blood
vessel changes by Cooper and assaciates {5741 in aspirated
bone marrow 1s the only laboratary pracedare that appears
hopeful i sut 1ating a | ptive chnical d
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A muscle and skin biopsy is to be recommended if the bone
marrow study does not confirm the diagnosis Positive find-
ings m these tissues have been reported A biologic false-
positive test for syphilis may be helpful.

There are several dyscrasias that should be mentioned
m considering the differential diagnosis In each instance the
general clinical state is less ominous than in TTP Idiopathic
thrombocytopenic purpura has few neurologic signs, and
when they develop, they are persistent and not transient.
Leukopenia rather than a leukemoid bloed picture is nsual
The jaundice in acquired hemolytic anemia is out of propor-
tion to the observed blood loss, the Coombs’ test is positive,
and central nervous system manifestations are infrequent
Hereditary spherocytosts seldom is associated with severe
thrombopemia and hemorrhagic manifestations A positive
farmly history usually is observed in this malady [519].
Paroxysmal nocturnal hemoglobinuria is characterized by a
leukopema, hemoglobmuria and a positive acid fragility test.
In this condition, thrombocytopenia s not severe; though
central nervous symptoms may be present, they are per-
sistent  Polyarteritis, SLE, acute glomerulonephritis, leu-
kerma and subacute bacterial endocarditis have been
considered in the differential diagnosis of cases reported in
the literature Identifying features of these several entities
should not be difficult to establish Certain rickettsial diseases
have been discussed as diagnostic possibilities by Tacket and
Jones [539] Drug sensitivity reactions must be kept in mind,
since they may produce hemolysis and thrombocytopenia.

CLINICAL COURSE

The disease has been fatal within six months in most
cases that have been reported in the literature. Several have
died withm a fortmght after the onset of well-developed
symptoms and within 48 hours after admission to the Il?s-
pital On the other hand, the disease has been present with
mild clintcal findings in a few well-documented cases for
more than one year 506, 537]



THEOMBOTIC [IROMBOCYTOPENIC PURPURA 191

TREATMENT

Supportive measures ouly are to be recommended The
adrenal steroids have not been shown to influence appreciably
the course of the discase [506, 523] A splenectomy has been
performed 1n several cases. Meacham and associates [528]
observed considerable improvement for three years follow-
ing this procedure in one patient Muirhead and associates
{530] believe that splenectomy has not had a fair trial, be-
cause patients subjected to this form of treatment have been
m a preternnal stage of the malady These authors suggest
that climical benefit rmght have been quite different if splen-
ectomy had been carried out immediately following enter-
tainment of the diagnosis On the other hand, the available
evidence does not support the general recommendation for
splenectamy, and in same mstances, purpura may make the
nish prolubitive

None of the popular antibiotics used, because of the
febnle aspect of TTP, has been shown to have any real value
in treatment Red blood or white blood cell transfusions
supply only temporary help, but are used 1n the hope that a
renmssion may occur Platelet transfusions are not practical
because of the rapidity with which the platelets are removed
from the circulation The effect of any therapeutic agent
must be evaluated 1 relation to the knowledge of the fre.
quency of remissions and exacerbations of TIP
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Chloramphenucol, 177
Cholecystitss, 87, 91, 92
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