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Preface

Tils VOLUME 13 deugned lo present discussions by ized auth
on selected subjects in the broad field of arthrns, xhcumall\m and connective
tiseue disorders. “Progress,” in the sense implied, signifies a thorough, cur-
rent evalnation of the mdividual subject material by the writer of the special
chapter We feel that the timelness of such a book is underscored 1y the
fact that within the span of our professional experience, the study and treat-
ment of srihritis has been elevated from that of a poorly understood chimicat
subject 1o its present gh state, in which it 1s the object of tremendous
cuneity,

Innumerable forces and factors have contributed to this metamorphosis.
The indefatigable zeal of Drs Philip Hench, Russel Ceail, Walter Bauer,
Ralph Boots and a fen others has stimulated the purstit of a more adequate
underatanding of varions phases of this symptom comples Without such
leaders carrent progress would be far fess impressive The tretnendous 1mpact
foRowing the use of adrenocorticosteraids and ACTIY has greatly accelerated
and lent 1mpetus 1o sesearch mn this extremely amportant area of medicine.

Another vital {orce responsible for progress i this field is the availatnhty
of funds for rescarch and education In 1957, the Natomal Inetitute of
Arthrins sp3 Metabolic Diseaces alone had s budget of more than 20 milhon
dollars, a major portion of which was ailocated for education and research
in the feld of arthritis and connective tissue disorders The Arthritis and
Rheumatiom Foundmmn 23 well as other qunda\mns. together with pharma.
ceutscal and d puivate individuals, each
has contributed tonard the support of the investigators and chmcians who
ate now able to exploit 1o a2 maximum the 1sotopes, histochemntry, electro-
microwopy, immuno-chemiatry and enzymes. to mention a few of the related
sctentific tools currently available “Progress m Arthntis™ 12 not an all-
wnclusive volume as is the Rheumatism Reviews, published from sime 1o
fune in the Annals of Internal Medicine and sponsored by the American
Rheumatism Assocration. Instead, subjects have been chosen that have seemed
to us 10 be worthy of appraeal, and venous suthors were assymed who
were capable of prepanng the respective manuseripts We do not hold neces
sartly to each and every one of the opintons expressed, in <ame instances,
one ot both of us may he rather strongly oppoced to some of the printed
opimvions This sysaposium, therefore, 13 3 presentation of mdnidast views,
not the summation of the bebels of 1he vndersigned

§ H Tawsorr, MD
LM Loaae, MD







Fibrin-like Subst in Colfagen-Vascular
Diseases

by David S. Howell

ONE OF THE UNSOLVED MYSTERIES 1 the pathology of collagen-vascular dis
eaes 18 the origin of fibrin hike substances in several charactenshic lesions
Doring the last decade, medical investigators have detected noleworthy differ:
ences 1n the composition of these materials and have developed new techmques
for therr study Despite the publication of Juerd reports,®® * # mscanceptions
persist among thase not famibar with the subject, viz., that fibrin-hke sub.
stances are the trademark of collagen-vascular diseases, that thetr appearance
is umform and that they result prmanly from hypersenwmtivity reactions. The
purpose of this study 18 10 clarify these impressions and 1o discuss wportant
chinical aspects of related research

RISTORY
As employed here, Shrinoid or fibrindike substances™ 1henceforth termed
FLS) refer to mcroscopic granular or Bbrillar madter that 1s eoswophihc.
acellnlar and refractle, revesling same of the tinctoral characteristics of
filnin found with few exceplions 1n areas of hssue myury The use of
this term preciudes any attempt 10 distinguish between the FLS within blood
sescel walls and that within extravasenlar connectne tissue, or between the

FLS intimately avoriated with coliag fibers and that lymg freels in
tiscue spaces, In addition 1o the so-called collag lar diseaces {rh

fever, theumatod arthritts, systemic lupus erythematosus, polyarteritis
nodose. sclerod snd, poeubly, d ositrs}, FLS hase heen de-

senibed in association with peptic uli ers, Buerger’s disease, scute appendictss,
atterioscieranis, Lidney lessons of diobetes mellitus, exudatne preumonitis,
tuberculows, gramuloma annulare, subsctte bacterial endocardits, the tropho-
bastie layer of placental ticcues and a variety of expenmental tissue te-
=pons<es.’t S ¥ ¢ ¥ fnclyston of theee assorted entiies 1s based on a broad
defimtion of FLS withowt any impli of chrmrcal tdentift

in 1880 Neumann first used the word fibrinaid, finding the materrls in
the surface of inflamed membranes.** Since that ime, such descriptive phrases
as fibrinod degencration, fibnnod swelling, flrinotd necross and fbrinowd
change have ansen to describe assocsated pathologic procesecs, ¢ ., those

“Thrase used o referrnere no, 31
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which ocent 1n the evolution of x\\eumalo'xd subcutaneoy® nodules. 1t was not
until 1933 that Klinge U8 ested common features in the pa\\\ogznesis of
cheumati® fever, x\\eumaln'nd arthritis, 9o\yaner'ms nodosa and dormatomy®”
sitis base! on the presence of smtiar pa\\\o\og\c c\\angeS/\he most conspic
uous beind fbrinod degeneraﬁon.“ 1n 1938, Masugh and YaShu added

<clerodermas an Y Klemperet an cluded systemi¢
Tupus eryt tosus ** he designatio Jiffuse © Nagen dis evise!
1o refer b th simal rhid alterati® onnect rissue 0 {his grouP
n the & ™ ient, hese dised es either emed 10 unde uanq\'\on vom
one to ! other oF © were der str: ist. R 46 summar
yzed his ohservations ting th st 1 th similar P thogenests
H studied the dissem ted yascolar d ctive tiss¥ fesions in ™
resulting from b persens'm‘u onanides: ! i 4 foresgn P¥ Aeinss
and compaT® with pa hologic changes ® \\y\aclma\\ siuzed
ammal Strking ifference FLS of sy i s er hematosts
were TEP 4 by Kk mpere 4 in 195! e cauth 4 agains the assuP”
non th all these diseases had common pathoz® esis® Many he studie®
ince that it v durected v ward ev3 ion of B exscns‘\\'\vily
mechants™® and dentificati® of substance® in flhr'\noid {esions

Ahhough attemp! m belassity on the b¥
Tustolog® n ystochem Afferencess jnterpre b fren 35 trouble
some be controtia! factors . p jnfluenc® saining 1ong
Fibmin, 3V8Y able 10 Tighty pur d form, h¥ e studied Atensive n thie
x gard. thods © fixat 0t alteration® nic st fie geed,
1, length of staimngs &Y contrations” U a:solubility rin o1
presenc® or absence of erineal ounts of & umin athio! o1 have
peen o’ rofouw the up o by AT spite €

ake
Lmtation® of availa\:\e methods, conaiderd! e iniomm\mn has bee? acery

es.

Rheumati Fever The vrmc'\pa\ {ocation® of F1S are m the ubeu!

podutes ‘g M heart valve esionSs Aschofl podiess areas adjacent 10
nd -

fprinous P carditis; 8 0o brant K\\eumnl'lc ‘meumo -
1tis first 8PP rheumaty fev odules an incr! peed ¥ AT e?
material bet fbnitar st ures, jon of focal vaecu.\\ll

Fibrobld’ s r cells M ng the vicinity ble W s\\s.nd.
anner nnecttV Qssue fiber gent develoP ither jnti-
mately 2% sated wit ollagen s ot s€P2 te from o, and gradus\\)‘
pecome swollet refractiies e0sIno! thc ranulats Jater S2€° only
amuxp\\ A jar debni® ans 10 e ntral % hich hat ‘bcc e
recrotic This Proce may cont ¥ Yest \iqueincuon
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Fic 1 Swollen rregular Gbrinoid material between cells in a subcutaneous nodule
of rheumatie fever (Courtesy of Arthnitis and Rheumatism Foundation )

Fie 2 Fibnnod change’ 1n synovial membrane of acute theumatie fever There
15 wiimate gesocianon of fhon hike substances with swollen and scudophilic collagenous
Blers Tnterspersed between fbroblasts 1s an infiltration of mononuclear cells, { Courtesy
of Arthrites and Rheumstism Foundation §
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Fic 3 Synoval membrane of rheumatord arthnuis Palisaded cells and extrusion
of masses of fibrinoid substances from beneath the synovial surface formmng “rice bodies”
(Courtesy of Dr L. Sokoloff )
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central region of fibrinord

Fic. 4 b by nodule
necrosie surrounded by pahicaded cells and a rim of young connective lssue fbers
(Coustesy of Arthritis and Rheumatiem Foundation )
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m a few glomeruli (fig. 7). The characteristic halo surrounding these plugs
15 1 fested by other collag ular diseases ® Eosinophilic
change and baso-eosinophilic smudges or intensely basophilic (hematoxylin)
hodies are scattered throughout the heart wall and are observed in the ver-
rucous lesions of Libman-Sachs endocarditis. Basophilic deposits may be in
the synavial membrane (fig. 8) and in skin also. These materials stain posi-
tively with Feulgens reagent and show ultraviolet hght absorption in the
range of desoxyribonucleic acid.** 2 Small amorphous clumps 1dentified in
blood smears have the same staining properties and comprise the central
inclusion bodies of L.E. cells. Further studies on the histochemical nature
of these clumps suggest that in their formation from nuclear matter, histone
has been removed, and the depolymerization of desoxyribonucleic acid is
questioned *

SN e I N“"‘q T — e W,

ot = ,»y,f; RAY g

N AR
>

P

Fic. 6 Another example of fibrmoid substances m the kidneys of systemic lupus

‘Thickenrd baso hilie walls of the gl lar capillaries comprise

socalled wire-loop lesions Hyahne thrombi and wiredoop lesiona often occur nde-
pendently (Courtesy of Butim, J ) et al Cireulanon I4: 125, 1956)

Scleroderma. The most frequent site of involvement js the g]«‘)mem'lar
capllaries of the kidneys. In the capillary walls, the thickened eosinophilic
regions differ in texture from that of wireloop vessels of lupus kidneys
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Fic 8 Synovitis of systemte lupus erythematosus showing small inflamed blood
vessels Irregular basophilic granules (hematoxyhin bodies) are scattered throughous the
surrounding fissue  (Courtesy of Arthrtts and Rheumatism Foundation }

TISSUE ORIGIN OF FLS

It is likely that in the above uamed diseases the majority of symptoms
and signs and ultimate clnical course can be ascribed to the location and
severity of tissue imury The frequent appearance of FLS in a damaged
region contues to stimulate interest in their origin. Many studses on FLS
have been planned with the assumption that one or two major factors are
instrumental in their production. Analysis is rendered more complex by the
local deposition of nonspeeific products of cellular autolysis and inflamma-
tion, Likely sources of FLS: ding to present 3 luated
below

Coll Fibers The chemical fate of coll fibers in FLS has
been approached by comparing fibers from pathologic and normal tissues
The principal ingredient of collagenous fibers is protein collagen. Surpris-
ing umformuty of collagen’s hydroxyproline content (12 per cent in mammals}
and its hmitation primantly to collagen and elastin in conneclive lissue offer
inseshigators a tool for study. A high hydroxyprohne content in FLS might
be expected 1f degraded collagen composes the bulk of these substances How-
ever, when this index of collagen was applied to trypsin er alkali extracts
of rh toid nodules, a disappointingly small amount of the amino acid
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was found, and clostridial collagenase failed to digest the extracted fibrinad
materials ® Furthermore, when collagen was separated from nodules and
synovial membrane of patients with rtheumatoid arthritis, the total hy-
droxyproline within the nodule could be accounted for 1n collagen and elastin
fractions, indicating that little or none was in the extracted FLS ** Resulta
suppart the hypothesis that either the fibrils of collagen were feft intact or
that decomponition resulted in ramd removal of the hydroxy proline. It would

-

Fic 9 Flectran micrograph of bundles of normal collagen Gbrals teased from human
cotm revealing eharactensatic perndicity 29000x Fibnls obtained from subcutanrous
Podufes of theumatic fever and theomatoid anthritie have been wdistioganhsble from
these (Couttesy of Dy ] Grow )
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be of interest to analyze the fibrinoid extracts for glycine and proline, which
also form a constant proportion of the collagen molecule.

Another approach is the comparison of the physical characteristics of
collagen from normal tissues with that from collagen-vascular disease. It is
now hnown that even the smallest normal collagenous fibers visible through
the familiar light microscope reveal remarkable periodic eross-striations by
electron microscopy {fig 9). Si¢ or more crossbands have been described in
each segment, and with some variation the length of each segment averages
640 angstrom units.?® Collagen fibrils obtained from an assortment of tissues
in mammalian species show these structural features, The 610 angstrom spac-
g agrees with Baer's x-ray difiraction studtes of collagen composition.
Abnormally formed collagen may lack this periodicity.®® Kellgren et al,
examined the fibrinoid area of rheumatoid nodules by electron microscopy
and vray diffraction, No remnanis of collagen were detectable (fig. 10). The
x-ray powder diagrams were those of an amorphous protein.** When material
from lesions of rheumatod arthritis, rheumatic fever, systemic lupus erythe-
matosus and scleroderma were studied by electron microscopy in other lahora-

aph of fibrmerd substances from a rtheumatoid subcu-

suble The x rey difftac
gen but suggested
London 168 493

Fic 10 Electron mucrogr
taneous nodule No structures resembling collagen fitmls are v
ion pattern of this material was that of neither collagen nor fibrinoy
an smorphous protem (Courtesy of Kellgren, J H et al: Nature,
1951}
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tories, no evidence of abnormal collagen fibrils could be zeen* ** However,
Wolpers reparts encountering a {ew swollen fihnls without croes-stniations in
electron micrographs of necrotic areas in old rheumatoid nodules He ob-
served none in fibrinoid regions without necrosis

Contrary evidence that degenerating collagen contributes to FLS in
collagen-vascular diseases rests largely on morpholnglc studies utilizing enzy-
matic as well as silver 1mp p of FI.S were
removed or alteted by dlgeshon with cl d 1l n ¢
fever nodules 2 Von Albertim found that silver impregnation of collagen
fibers develops concurrently with swelling and fbrillation i rheumatoid
and theumatic Jesions He concluded that fibrinoid degeneration 1s the pre.
biminary phase of necrobiosis of collagen In contrast, the FLS he noted m
buesitis, chronic fibrinous pneumonia, placental fibrinoid and experimental
allergic tissue reactions did nat retain silver, and were conudered to repre-
sent different pathologic provesees typified by an infiliranon of exuded
fibrin,** 9 Inasmuch as mmal collagenaus fiber sweliing and fibrillation 1n
part represent d p of s ing the fibnls, the effect
of these sul upon silver 1mp needs further clanification Dis
crepancies recarded 1n some reports on FLS susceptibility to enzymes are
not yet resalved, but lack of uniformity in methods and criteria for wdennfi-
cation of FLS are partially responsible.® # 45 0 Nevertheless, the weaght
of current evidence suggests that the amount of degenerated colfagen existing
in FLS of rheumatic or theumatord nodules 18 inugmficant unless the collagen
has been altered in the process of destruction 10 such an extent that important
perimeters of its presence are lost or changed heflgren believes that peptides
from degraded collagen might produce tisue inflammatory changes with
Ittle participation in FLS formation.’

Ground Sub C of ground sul probably are eseen-
tial to productim of FLS Gmund substance refers to the complicated gel-
sol system of proteins, carbohydrates and lipids plus the electrolytes, water
and plasma proteins occupying the space letween the fibers and cells out
side the blood and lymph vessels Mucopolsaccharides 1solated from the
me<enchymal tissues occur as salts rather than (ree acids, Of particular 1m-
purt are hyaluronic acid and the chondroitin sulphates A, B and C. Theee
Cﬂmpounds hn\e 2 high mulev:ular weight and each repeating unit cnns|~ls
of ad posed of b acid and a b n

4" These mucopolyaccharides 1n coml with proteins proh-
nbly contribute 1o the gel hle structure of the ground substance and are be-
lieved 10 behate as hincar polyelectroivtes capable of binding water and
diffucible 1ans ** Hyaluronic acid is found chiefly m svnovial flurd, vitreous
humor and umbilical cord but not s eartilage, while the group of chon-
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be of interest to analyze the fibrinoid extracts for glycine and proline, which
also form a constant proportion of the collagen molecule.

Another approach 1s the comparison of the physical characteristics of
collagen from normal tissues with that from collagen-vascular disease It is
now known that even the smhllest normal collagenous fibers visible through
the familar light mieroscope reveal remarkable periodic cross-striattons by
electron microscopy (fig 9). Six or more crosshands have been described in
each segment, and with some variation the length of each segment averages
640 angstrom umits,*® Collagen fibrils obtained from an assortment of tissues
11 mammalian species show these structural features. The 640 angstrom spac-
ing agrees with Baer’s x-ray diffraction studies of collagen composition*
Abnormally formed collagen may lack this periodicity.®® Kellgren et al.
examined the fibrinoid area of rheumatoid nodules by electron microscopy
and x-ray diffraction No remnants of collagen were detectable (fig. 10}, The
x-tay powder diagrams were those of an amorphous protein.” When material
from lesions of theumsatoid arthntis, rheumatic fever, systemic hupus erythe-
matosus and scleroderma were studied by electron microscopy in other labora-

; ——
Fic 10 Electron micrograph of fibnmoid substances from a rheumatord subey

The x ray dffrac-
gen but suggested
London 168 493

taneous nodule No structures resembling collagen fbrils are visible
tion pattern of this material was that of nether collagen nor fibrino;
an amorphous protem (Courtesy of Kellgren, J H et al: Nature,
1951}
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tories, na evidence of abnormal collagen fibrils could be seen® ** However,
Wolpers reports encountering a few swollen fibrils without cross-stnations in
electron micrographs of necrofie areas in ofd rheumatod nodules He ob
served none in fibrinoxd regions without necrosis,®®

Contrary evidence that degenerating collazen contributes to FLS in
collagen-vascular diseases rests largely on morphologlc studiex utihzing enzv-
matic a3 well as silver 1mpreg 1 ¢ of FIS were
removed or altered by digestion with clostridial coll n
fever nodules.®> Von Albertini found that slver impregnation of collagen
fibers develops concutrently with swelling and fibnllation 1n rheumatod
and theumatic lesions, He concluded that fibrineid degenesation 1s the pre-
lmunary phase of necrobosis of collagen In conteast, the FLS be noted 1a
bursitis, chronic fibrinous pneumonia, placental fibrnoid and experimental
altergic tissue reactions did not retain silver, and were conuidered to repre-
sent diflerent pathologic processes typified by an infiltration of exuded
fibun*> ** Inasmuch as mibal collagenous fber swelling and fibnillation 1n
part represent decomposition of components cementing the fibrils, the effect
of these sul wpon sibver 1mp needs further clanfi Dis-
crepancies recorded in some reports on FLS susceptibihity to enzymes are
not yet resolved, but fack of uniformity 1n methods and cntena for identifi-
cation of FLS are partially responsible 't @@ %0 Neyertheless, the weight
of current evidence suggests that the amount of degenerated collagen existing
in FLS of th or 1h d nodules 1s unless the collagen
a3 been altered 1n the process of dectruction to such an extent that ymportant
perimeters of 1t presence are lost or changed Kelgren Lelieves that peptules
from degraded collagen might produce tissue mflammatory changes with
fittle participation in FLS formation,

Ground Sul C of ground sul probably are eswen.
tial 10 production of FLS ™ Gruum{ substance refers to the comphicated gel.
ol system of proteins, carbuhydrates and lipids plus the electrolytes, water
and plasma proteins occupying the space between the fibers and cells out-
side the blaod snd lymph vessels Mucopolysacchanides s-olated from the
mesenchymal tissues orcur as salts rather than free acids, Of parucular im-
pott are byaturonic anid and the chondrein sufphates A, B and C These
rompounds ha\e a hiph molecular weight and tm‘h repeating unit cnnusl!
ofad h d of } acsd and a b n
proportione ** These mucopol; saccharrdes tn combination with pmtems prob-
ably contribute to the gel Ithe structure of the ground substance and are be.
Lieved to behave as huear polyelectrobies capable of binding water and
diffusible 1one 3¢ fyalurome acid is found chiefly 1n synovial fluid, vitreous
humot and umbilical cord but not in cattilage. while the group of chon.
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droitms appears 1n cartilage, bone, ligaments, tendon, corium, heart valyes
and aorta. Most of these mucopolysaccharides are hydrolyzed by testicular
hyaluronidase.t” They are beheved to exist free and 1n loose combination with
proteins and should be distingmished from glycoprotemns and serum mucoids
which may 1nfiltrate the ground substance. Thus, the connective tissue areas
where FLS are found contan a number of complex carbohydrate compounds
with an abundance of acidic groups. Precipitated fibrinoid material conceiv-
ably might result through a reaction between available positively charged
groups on polysacchandes and those negatively charged on proteins* Con-
sistent with this possibility are the findings that in wvitro, acid mucopoly-
saccharides readily form precipitates with exirafibrillary proteins.t In ex-
perimental ussue njury, fibrinoid d ion may be panied by an
ncrease of free acad polysaccharides and P 3 In the quartz

1 h i ining polysacchandes appear during the
stage of reticulin formation.® Consden and co-workers found a significantly
lazger content of the carbohydrate fraction in nodules from rheumatic fever
patients than 1 normal connective hissue. This extracted material was nch
1 a gal ing polysaccharide.® In FLS from a panorama of dis-
eases, d carbohyd was sug d histochemically by the presence
of metachromasia® and specific removal of this staining reaction by hyaluro-
mdase.! However, data are lackimg to indicate a reaction between rouco-
polysaccharides and fibrinogen or other protems producing FLS

Plasma Protens FLS tend to accumulate in areas subject to liberal
exudation of plasma from capillaries probably rendered more permeable by
local mjyury.’ Thus, common sites of FLS are alveoli in rheumatic pneumo-
nitis, renal glomerular capillaries. other blood vessel walls and proxmate
connective tissue. Tyrosine, cystine, cysteine and tryptophane—amino acids
present 1n plasma proteins but absent or low in collagen—have been detected
1n FLS of collagen.vascular diseases.*s Any of the plasma proteins are cands-
dates for preciptation 1 fibrmord regrons In the case of fibrinogen, 1 vitro
studies on coagulation suggest that this precipitation would result through
ats conversion from the globular to the fibrous state. under the mfluence of
tissue thromboplastic substances.*® By electron microscopy, fibrinogen mole-
cules appear to be polymerized by action of thrombin to generate cxyska.l-hke,
needle-shaped protofibrils which then become ahgned by lateral association
into fibrin strands 5t This reaction 15 accompanied 1n vitro by the removal
of two polypeptides from the fibrinogen molecule.” Through undamaged
capillary walls fibrinogen diffuses slowly because of its large molecular stze
(MW 450,000) and has been 1dentified in normal interstitial tissues * FLS
pathologists

*For example, purple-red coloration with tohndme blue stain used by oet
detects the presence of tissue acd mucopolysacchanides and other charged polyelectroly!



FIBRIN-LIKE SUBSTANCES TN COLLAGEN-VASCULAR DISEASES 13

eccurtence in cartilage and deep in heart valve scar fissue might require that
fibrinogen reach these areas by diffusion over a conmderable distance.

One of the most intriguing developments in analytical pathology 1s the
use of antibodies labeled by d 3 with fluores § te.!! In
this method, tisue sections are overlaid with & solution of labeled antibody
which becomes attached specifically to the antigen wherever 1t exists. After
the excess antibody solution 13 washed away, the antigen site is identified
by bright yell il under ultraviolet light Rabbats were
immunized to purified human fibrin and fluorescein was attached to the
recultant rabbit antifibrin globulin When tissues from patients with rheuma.

He 11 Photomsicrograpls of tiesur seetions stained with fluncesrer labeled rabibit
01t human Bbrin Specific Buorescence ttue 1o f3ation of Tabefed antifadics with sntrgen
in the sections 1s shown by the white aress Sfide 1 Fibrin on the serosal surface of on
inflamed appendix 100x Shide 2 Fibrnoid staming for Sbrin in_the submucowa of
sme appesdis 2108 Sfide 3 Seetion of normal bumen placems Collagen Sbers and
fbrin strands ate intermingled, a3 chown by arrows 100% Shides 4, 5, 6 Rheumatord
ubeutancous podoles Areas of Fhan like substances are composed of fbrin strands
and muaseen. In Slide 6, rounil gray masses sre alder dense hundles of collagen amang
swollen reticular fibers 1n the necentic renter 2102 {Courtesy of Dr D Gatlin, et al.,
Am J Pah 33 55, 1957
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toxd arthntis (fig. 11), theumatic fever, glomerulonephrins and polyarteritis
nodosa were exposed to this tagged antifibrin antibody, an intense fluores-
cence was found m the fibnnoid viesnities. Fluorescent antifibrin was noted
in the wire-loop lesions of a patient with systemic lupus erythematosus and
about the inflammatory cells of necrotic muscle in another patient with
dermatomyositis. In addition, this fluorescent annbody was fixed in the FLS
of normal placentas (fig 11}, uremic pneumonitis and the hyaline thrombi
of thrombotic thrombocytopenic purpura® 13 Some studies have revealed
no consistent differences histochemically between purified fibein and FLS
from rheumatic lesions **» * These investigations confirm the view that FLS
contains fibrin or fibrinogen in a spectrum of collagen-vascular lesions

The fluorescent antibody technique has been applied to the stedy of
gamma globulin in connective tissue of patents with collagen-vascular and
other diseases. Such studies are of special interest because of the historical
search for anaphylache hypersensitivity reactions between tissue-fixed antigens
and circulating antibodies In expermmental nephrllxs, localization of specific
fluorescent antikidney serum 1n the k of gl i was
shown.® However, antigens which would fix antibodies to hissues have not
been isolated 1n the collagen-vascular diseases and efforts ave limited to

lization of gamma globul as yet without immunologic specificity.
Tagged rabbit antihnman gamma globuhn was localized in the attenisl lesions

Fic 12 Photomicrograph of rheumatord nadule stamed intensely with Agorescein
Iabeled rabbit anti human gamma globulm (Courtesy of Dr Frank J Dixon ) There“ls
a lack of fluorescence at the periphery corresponding to the region of palisading cells
and surrounding connective hissue 18x
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of polyarteritis nodosa and 1n the glomerul of acute and chronic glomerular
nephrits.** The kidney of a patient with systemic lupus erythematosus showed
in the glomeral; and arterioles a relative abundance of gamma globubin and
hule atbumn in areas of fbrmoid change.® Similar findings were noted in
the subcutaneous nodules of patients with rheumatoid arthritis (fig 12) and
1n the altered heart valies, as well as the myocardial connective tissue of pa-
tents with rheumatic heart disease More albunin and less gamma globulin
were found in the exudate of acute appendicitis.? However, 1n & patient with
a diagnosis of theumatord arthritis and agammaglobulinemia studied by
Gulin,™ no gamma globuhn was detected m biopsies of synovium, shin or
muscle,

Cells Fibroblasts are believed to produce mucopolysaccharides and pre-
cursors of collagen,’* so that these cells may contribute mdirectly to FLS.
Tt seems likely that local release of polypeptides, enzymex, nucleop and
other factors from wflammatory cells nught be cnitical jn the induction of
FLS.4% 4 An enzyme has been 1solated from leukocytes and synovial tissue
which alters a mucoprotein of cartilage.®” In the synovial fluid of acutely
diseased jornts, 1mportant enzymes are hiberated, apparently ss a consequence
of the local nflammation  # Fibrinoid substances 1 angitis wsually are
adjacent to lining cells, so that the hkelihood of direet accumulation of cellu-
lar ingredrents in FLS seems greater. In necrotizing artenitis, hyshine necrosis
of the vascular smooth muscle develops This smooth muscle 1s beheved by
some authors to be a source of expenmental fibnnoid substances.” It 1s sug-
gested that mtravascular lesions of polyartenitis nodosa result from severe
#pasm of smooth muscle secondary to hypersensitivity reachions {Schultz-
Dale eflect).* Altered nuclear matersal from leukocytes and possibly other
eells is found in the FLS of systerme lupus erythematosus and forms the
hematotylin hodies

FIS IN EXPERIMENTAL TISSUE RESPONSES
Ammsl syndromes resembling human collogen-sascular discates hase

been sought extensively. This problem frequently 1s approached through im-
munlogic techniques, The Arthus reaclmn, parsllel 1n manv respects to
anaphylaxis, is a localized 3 response attending an

antizen antibody unton It has been prmolul 1n the shin, joints, eve, hidney,
hver, lung, brawn and isolated blood vessels ™ Fibrinotd substances appear
1 the aflected tissues,** and alterations in collagen fibrils are found > Purified
Protemn fractions were administered to rabbits by Hawn and Janeway. Injec
hion of bovine albumin resulted most often 1 periarteritia hhe lesions hut
tenal changes fallowed globulun injection ** In the nflammation of delayed
hyper<enutivity (of which the prototype 15 the tuberculin reaction’, fibrinoid
matenial inay exiet 3 Here, antibodies are fized to the cells of the host rather
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(Liquoid), were given intravenously.” Liguoid injected into the skin of rab-
bits produced hitle effect, but when it was accompanied by an intravenous
injection of E. coli endotoxiun, there appeared lesions similar to polyatteritis
nodosa with deposits of fibrinoid material in and shout the walls of the
medium-sized and small artertes (fig. 13). When the Shwartzman reachon
nduced by twa spaced injections of E. coli endotoxin was used (fig. 14}, pro-
tection was effected by nitrogen mustard. Based on considerable data, the
authors feel that a consistent ingredient of FLS in these experiments was
altered fibrinogen.zs: 59 60
CONCLUSION
Fibrin-hke substances (FLS} are difficult to define because of variations

in appearance and behavior related to the disease, stage of a single lesion,
anatorny of the tissue site and differences 1n methods of detection. Apparently,

fractions of the ground sul mn ive tissue are promi con-
tributors to FLS formahon, but particip of collagen d per se
remains led. D d fibrinoid lesions are induced by multiple

techniques involving, 1t seems, the one common denominator of tissue
mnjury. Some recent studies favor a pathogemc role for anaphylactic hyper-
sensitivity in the collagen-vascular diseases, but morphologic similanties—
including the FLS—while consistent with these concepts do not provide
specific posihve evidence. The terms collagen, diffuse collagen or collagen-
vascular disease offer an adequate temporary scaffolding to be used until
the fundamental nature of their origin is known Aided by newer physico-

h 1 and histopathologic methods, inued progress in separating the
identities within the collagen-vascular disease group may be expected.
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react in the prectpttin reaction), Several antigen-antibod) systems have heen
shown to react with the rheumatoid fartor 1n a manner sumilar 10 the sendi-
tized sheep cell agglutination reaction.?” ** Thus, the theumatowd factor proh-
ably represents a material which will combine with some compunent of hu-
man gamma globuli; d with some p of the anbieerums formed
in response to an apparently heterogeneous group of antigens.

The Rhenmatord Factor This ia contained in fraction IH tiellery of
serum and js predomtnantly beta globulin, but contains small amounts of
alpha and gamma globulin and a trace of albumin.’* By paper and convection
electrophoresis, the factor lies 1n or near the gamma globuim * ** Its relation

t p of compt remans prohl 5, but

to comp or & 1
crude 1nactiation of the comp of has failed ta reduce
the SSC titer of pasitrve serums 1

Partial purification of the factor has shown that the protetn nrtrogen
content of Heller fraction 11} may be reduced to 70 per cent. the phozphubpids
to 33 per cent and the total cholesterol 1o 1 per cent of thewr orginal values
without loss of titer * All of the aggl activity of a euglobubin frac-
tton has been obtamed 1n a fraction contatming only 16 per cent of the
original mirogen ** The activity is Jost on heatmg 1o 100° C. but 1» stable
in a pH range from 4 to 11 and is impervious to enzymave treatment with
trypsin or papain.* Work is now 1n progress to attempt to characterize the
theumatoid serum factor, the material in pooled human gamma globubm
which combines with the factor and the mhilmor

SUMMARY

The serologic reactions seen {n theumatord arthritis have a rather good
biologic specificity for rheumatord arthritis, systeme L E and diffuse angntic
Because of its persistence during the administration of large amounts of
b inflammatory steroids, it may represent an integral part of the diseate The
current hypothesis 1+ that the rheumatord factor reacts with same component
of gamma globulin and that there 1< an inhthitor of this reaction present in
a1l normal human sera. One may anticipate the lurther purificatton of these
theee componente—the reactant sn poaled ganmma globulin, the reactor or
fheumnlnnl factor and the inhbitor. Thie would constitute & forwanl step
in our understanding of the pathogenewis of this group of diseases.
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Arthritides of Domesticated Livestock
by George M. Neher

THE ARCHITECTURE OF THE JOINT has long been recognized as one of na-
ture’s masterpieces of design, and the free and painless movement of its
lubricated articulations are included 1n the essential signs of good healih. It
1s perhaps correct to say that all animals are subject to arthritis, whether
it be shght self-hmiting inflammation stemming from a general systemic dis-
turbance that subsides with the animal’s return to health or joint disease
which may progress to frank bony alterations and the eventual loss of func-
tion, This study is presented with the intention of acquamting the reader in
a general way with some of the more important joint disease entities of
domesticated livestock {sheep, catile and particularly swine) rather than of
providing a complete survey of the arthrindes of animals.
Many of the arthritides of d. d livestock are
to the various differentiated arthritides of the rheumatic disease group Prob-
ably the best known of these, and certainly the one of greatest economic im-
portance, is the rheumatoid-like arthritis of swine, which bears many paral-
lelisms to the comparable disease of man, In advanced cases where swine
lly immabil i {forma-

hat anal;

are permitted to remain phy
tions and hppng may occur, so that the pathology weuld appear to suggest
osteoarthritis secondary to rheumatoid arthntis. By virtue of its importance
to the swine industry and the resemblance it bears to arthritis 1n man,
this disease will receive the bulk of consideration in the following discussion

In a consderation of degenerative joint discase in farm animals it
should be pomnted out that gersatric problems in livestock are infrequent,
since ammals produced for meat purposes (sheep, hogs and beef cattle) are
usually slaughtered at a young age, and animals raised for breeding purposes
generally are slaughtered when breeding efficiency wanes Dairy cows are
usually kept only as long as they prove to be profitable producers of milk
and butterfat With the widespread practice of arbficial msemination, par-
ticalarly 1 the dairy wdustry, and the establishments of bull studs where
ammals are kept for the commercial production of semen, a degeneratnve
arthritis in aged bulls appears to be an important problem

The incidence of osteoarthritis appears to be greatest in the Holstein-
Friesian breed and may exceed 20 per cent mn bulls over nine years old,
according to Bartlett.® The onsct of the disease in some cases may be in-

28
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sidinus; in many instances, however, it appears to be associated with trauma
to a specific joint and later has a tendency to l)ecome polyarthntic in natere.
R fons and hationa are ch of the early disease In
some instances hyd therapy (intra-articulax} is beneficial. The
housing of affected hulls on thick rubber mats in heated pens al<o appears
to induce & temporary of symptoms, The pathology may advance
to severe destruction of articular cartilage and massive erosions of the sub.
chondral bone The author has observed the loss of an entire distal condyle
of a femur 1 one advanced case Marginal lipping and massive osteophyte
formations as well as greatly thickened joint capsules and granulomatous
proliferstion of the synoviat villi are typrcal features.

One of the genatnic arthniides encountered by veterinarians in small
ammal practice is cunine spinal osteoarthritis (spnnd"llls defurmnns) Ac-
cording to Glenney,? an infl of the vertebral
results in outgrowths of bonelike spicules which fuse and result 1n ankylosis
The incidence appears to be greater in obese dogs and 1s more prevalent in
humnd, changeable climates

As one would expect, farm animals as well as human beings are subject

to acute pyogemic arthntides. The d and e of
pyogenic arthritides 1n animals have decreased with the advent nf wide usage
of the biotic drugs, O fly articular and pe lar lesions in
Investock are ass d with § llosys and tul 1 nfection.

Although gout per <e is practically unknown 1n mammalian farm animals,
with the posaible exception of guanine gout 1n swine, a nutntional gout or
uremic poreoning has been recogmzed 1 poultry for many years and 1s -
cluded for compl of the general 4 Ths condition 13 charac-
terized by deposits of sodium urate, particularly in the kidneys and ureters
and, to a much leseer extent, 1n joints According to Patterson,” the dizease
appears to be associated with the feeding of exce<aive mitrogenous concen-
trates and may reflect a malfunction i nitrogen metaboliam, howeser, the
specific causalion 15 presently consudered unknown The disease at present
14 economically ummportant and appears to have decreased in recent years,
pussibly because of wmproved poultey feeding

In general, the following detailed discusston will be limited to the
arthnitides of swine, sheep and cattle and will include suppurative arthrue,
the theumatoid-like apthnitia of swine and arthritic lesions of brucelloss

SUPPURATIVE ARTHRITIS
All lyectock are subject to suppurative le<ions in or associated with the
Jonts In general this form of arthritis 1« relatinely infrequent, but it does
occur under certain circumatances so a< 1o create the impression of & pecifie
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Fic 1 A pair of front legs that were removed from a shoat that was exposed
Intravenously to Ere rhusiopathiae theee monthe prior to necropsy Note the marked
swellings s the carpal jomts

. with foct of lymphocytes and plasma cells in the
synoual willi and adjacent periartieular nssue' masked proliferation nl the
synovial linmg cells and severe hyp: and mod hy of
synavial ville are characteristic of the acute joint disease (ﬁ 2) prior to
frank bone patholegy. Subsequently, i prol jons of the
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Resisted Ex

HMoreality posure or re-

Number of Jrom Swine covered from Chronie
Method of Exposure Swine Erysipelas Acute Disease Arthrus
CoNtacT 59 15 as 9
Scarrrication 22 7 9 6
INTRADERMAL 3 2 6 5
INTRA ARTICULAR 35 6 8 21
INTRAVENQUS 31 20 8 6
INTRAMUSCLLAR 16 6 5 5
SucyTANEOUS 12 4 6 2
TOTALS 191 60 ” 5

Fic 5 A summary of experiments by Sikes et al® and Neher et al’ m which
acute septicemic erysipelas and arthrins were produced 1 swine by single expowuses
w0 Ery rhusiopathiae

It is apparent that exposure by pen contact was the least severe form of
challenge, since 35 of 59 swine (59 per cent) either resisted the exposure
or recovered from the disease. The intravenous exposure was the most severe
in that only 8 of 34, or 23 per cent, either resisted exposuse or recosered.
The intra-articular method of exposure appeared to be the most eflective
means of producing arthritis, since 21 of 35 (60 per cent) of the swine de-
veloped chronic arthritis It should be pointed out that the arthritis produced
in this manner was a systemic disease rather than a local infection, since
the overt signs of acute septicemic erysipelas were present and the pathology
was by no means confined to the 1njected jomnts.

By way of summary, then: roughly 32 per cent of the swine died follow-
ing various exposures to viralent cultures of Ery. rhusiopathiae, and of the
131 surviving pigs 54, or 41 per cent, developed arthritis,

Because of the consistency with which we were able to produce acute
swine erysipelas and arthritis, the next phase of study was designed to evalu-
ate some 1l labl ing products. It would seem para-
doxical that arthritis continues to rank as one of the primary causes for the

d: ion of swine in federally inspected meat.packing plants
in the United States' despite the widespread usage of procedures for the im-
mumzation of swine aganst erystpelas.

Of the 96 swine used in vaccinatton experiments by Neher et al '
65 were protected against erysipelas (52 with aluminum hydrovide adsorb:d
bacterin,'* with virulent desi d live culture admini: d i
with anti.swine erysipelas serum) and 31 were exposed as unvaccinated con-
trols Challenges were made at various times from six weeks to four months
Essentially no difference was observed in the effectiveness of either product,
and protection was evident for at least four months following vaccmation.
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the fifth week. It was evident that the allergins of Ery rhusiopathize were
capable of producing a lasting sensitivity, and 1t was assumed that the ana.
phylactic responses that occurred in the vaccinated swine at the time of
the 1nt hall were a ifestation of hyp itivity to the
allergins of the erysipelas organism,

Further evidence that sensitivity 1s involved in this disease is suggested
by the fact that numerous investigators have found it necessary to employ
repeated injections of the orgamsm to produce arthritis in the pig.

Recently, Hughes'* was able to produce the disease in all of 16 pigs
without apparent signs of acute swine erysipelas by repeated intravenous in-
Jections Only one or two pigs exhibited febrile responses of 104 0 to 1044 F.,
and these were exceptional

Sumlarly, Usdin, Ferguson and Birkeland*? produced arthritis in seven
of erght animals without overt signs of acute septicemic erysipelas, 1 e., marked
febrile responses and skin lesions Sikes, Neher and Doyle™ produced chrome
arthrtis 1n all of four swine which resisted an 1nitial intravenous exposure by
giving repeated weehly injections of Ery. rhusiopathize. It 1s of interest to
note that three of the four developed vegetative endocarditis, and death of
two of these animals was attributed to these lesions.

Recently, Goldie and Collins,™® by giving repeated intravenous mjections
of Ery. rk k have been ful in producing in rabbuts arthritis
pathologically similar to the disease 1n swine. These authors emphasized that
1 most mstances the exposures were too small (1otal doses of seven to twenty-
eight mlhon orgamsms) to produce other pathogenic effects Hypersensitinity
induced 1n rabbats by massive injections of horse serum occasionally results
in arthritides in conjunction with cardiovascular lesions *¢ Pearson™ ** re-
cently reported the development of arthritis, periarthriis and periostitis 1n
rats that received adjuvants of allergenic emulsions. It was believed that
hypersensitivaty was probably the basis for these reactions; however, the

bality of pleurop 11k jsms had not been excluded
According to Usdin et al,'* arthrins 1s common in horses being hyper-
immunized with living cultures of £y rhusiopathuae for the commereral pro-
duction of anti-swine erysipelas serum. 5

The production of arthriis m swine through techniques mvolving re-
peated exposure to Ery rkusiopathige and, in the present study, b.y vaccinas
tion and subsequent challenge where overt signs of acute er)slpe!as are
absent, would seem analagous to the arthntis that arises naturally in pigs
which have never been wisibly 1ll from the acute disease Becnuse. of‘thc“ttly
widespread distribution of the organism in species other than swine™ ® and
1n swine which are apparently healthy,? 2 1t would seem probable that under
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Psychosacial Factors in Rheumatoid Arthritis:
Considerations for their Clinical Management

by H M. Margolis

IT 1S IMPOSSIBLE, OF COURSE, to delineate the specific role played by psycho-
Iogic and emotional factors in a disease such as rheumatoid arthritis, when
the discase’s etiology 15 unknown and ats pathogenesis so obscure. Qur con-
cept of rheumatoid arthritis, developed as a result of clinical obseryations,
mcludes the clear impression that stresses of varjous sorts contnibute to
predisposition, onset, and perp of this disease. In addition to what-
ever genetic predisposition may exist,™ ? stresses related to infection, trauma,
the patient’s social environment, or personalty reaction mechanisms may
disturb physiologic adaptation, contributing in some way toward those path
ologic mechamsms which produce this disease.

The symmetrical pattern of joint involvement has suggested to some a
possibly neural ongin for rheumatoid arthvitis. More impressive is the fact
that emotional shock, worry, and anxiety have at times been closely related
to the onset and exacerbations of the disease. We have seen the precipitous
onset of widespread asthritis shortly after an explosive emotional shock, With
the Ieast proddmg, and frequently without it, the patient himself is Iikely
to express a belief in the close relationship between emotional stress and
the onset of his arthritic disease.

Studying fifty patients with rheumatoid arthritis, Cobb, Bauer and
Whiting® found a close chronologic correlation between stress situations of
grief, poverty and family worry and the attacks of arthritis in no Jess than
66 per cent, suggesting that such stress, even at a conscious emotional level,
1o which the patient cannot make adeq 4 may be a formidabl
factor 1 “preparing the soil” for arthnitis.

PERSONALITY CONFIGURATION

King* has recently presented an excellent critical review of the literature
on psychologic and social factors associated with rheumatoid arthritis, and
he has suggested certan fruntful areas for further research. Our own day
by day expenence with rheumatoid arthntis patients has convinced us of
the existence of a personality pattern, mn general so characteristic that we
may regard it as a possibly meaningful common denominator in the disease
picture. Obviously there are fi variations in individual cases, both
qualitatively and 1n degree. In some, the personality structure shows rela-
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process this trait may pose a real obstacle in treatment, for instead of per-
mitting rest or ymmobilization of inflamed joints, which may be so neces-
sary, the pattent pleads that he be allowed to “fight” his disease with valor.
Regardless of distress from pain, he wants to “keep going,” as he says, “to
keep the joints frem stiffening up.”

These personality attributes of the arthritic, so cleatly reflected in the
character of the organic manifestations in the joints, have long impressed
me with the possibility that the arthritis may actually be a somatic verbaliza-
ion of the patient’s drive to attain some read of a failing equltbri
There may actually be a relatedness between the rigid personality structure
of the individual and the muscle spasm and ultimate rigidity of joints ex-
pressing the most obvious organic structure of the disease. This hypothetic
correlation points at least to the necessity for exploration of some basic
dynamuc drives of the personahty 1 order that we may perhaps better under-
stand the meaning of the arthritic process. I am convinced, in any case, that
viewing the total individual-—his psychic physiology, as well as his pathologic
anatomy—has given us a view of the patient and his disease which has helped
materially in carrying out the complex regimen of treatment the arthritic
requires.

PSYCHOSOCIAL FACTORS

Cleveland and Fisher,’”® who studied the behavior and uaconscious
fantasies in 25 male patients with rheumatoid arthritis, described the per-
son as “an overtly calm individual who rarely exp or Tously feels
anger However, covertly he seems to be containing a large amount of hostile
feelings. Aiding him in his defense aganst hoshle expression is his unique
body image~—the arthnitic thinks of hus body as a kind of hollow container
filled with uncontralled, fuid material and surrounded by a hard, impene-
trable surface. Inconsistent parents seem to have supplied the original model
for this body image. Father 15 described by these patients as having bfcn
inconsistent 1n his expression of anger, being ordinanly a calm, easy-going
person, but one who busst forth irsationally at times Mother is lemen.lbﬂ'cd
as an overtly morahstic and self-sacrificing person, but on the projective
tests she is also revealed as baving been a probibiting and seductive ﬁgure.
The arthritic patient attaches unusual significance to his body and is un-

by desirons of exhibiing his physique. Orertly he denies bis exhic
bitionistic desires and in fact complains of his shyness and mad.t}uﬂﬁ;n .
McLaugblin, ! studying the ional ions of rk arthnitis

patients to ACTH, found, among other things, that remembrance oI nons

remembrance of dreams was assocuated significantly with xf.prmey_nent of

lack of imp t on ACTH. C ing on this fact, King® points out
5

that “many psychal feel that b or of
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dreams is related to leniency or severity of emotional control by the ego,
especially of unconscious maternal.” He postulates that “patients who did
not remember their dreams had relatively more repression than did patients
who remembered them They also had more intractable rheumatoid arthritis
in that it did not yield to ACTH therapy.”

In a composite view of the arthritic’s eatly life situation we have seen
in the matn an environment seldom conducive to emotional secunity, Rheuma-
toid arthritis appears to be more prevalent in the economically depressed
strats of the population, but there is often a poverty of emotional security
even when it occurs in families that are otherwise secure. Many pauents pre-
sent a picture of childhood beset with problems of adjustment. They speak
of economic stress, o recurrent ilinees an the famly, or they describe homes
shaken by the death of one or both parents, or by divorce, or by domestic
conflict. Only ix out of forty-tho patients studied by Booth'® were not con-
fronted by a special problem of adjustment dating from earhiest childhood

Deprivation of emotionsl secunty 1s often accompanied by an overstnict
desciplinary code. In childhood these patients are often subjected to harsh
duscrpline and overemphasis on show of decorum Any breach, such as lack
of punctuality, cleanliness, neatness, or direct show of emation may provobe
derision or outhursts of censure, P d for by dulg
ence or oversohicitude, Thue, “Life with Father™ becomes an exercive—a
nieed to be constantly on guard, the earhest omgin perhaps of the rgid stance
and bearing of the potenmlly unhnnc pcrsunahly

1 recall a man with a hand P and rh d arthniti

of the apine whose emolional lfe\tlnpmrnl in chuldhood was ngdiy restricted
by the family environment and personalities. le had 2 rather macklike ex-
presson and a ngidity of atance anid gait that seemed ta express not only
the orgzanic manifestations of his arthnitis but prohably aleo the repressed
apgression toward an emvironment shich cnippled him emotionally, if not
physically Although there was a0 much rigidity of the personality that one
was unahle to obtain direct data from which to draw any detailed paycho-
dynamie pictare, there was sufficient collateral evidence to suggest that the
anthrtic and peronality dicorders in thie case were ot unrelated,
Thomas' found a farrly acvere emotional disturhance of one hind or
another, which had been present before any «ign of arthnitia, 1n all of thirty-
one patients he intersiened He traced a consistent pattern of various types
of neurotic behavior over a period of years, the sulmequent development of
n unusually revere conflict, and the appesrance of arthntie in the midst of
this etruggle The sexual adjustment of mast of these patients was insdequate.
Bonth™ felt that Inrau-e of & neurotic emotiona! m:hd,u-unem they were
unable to establish a } ious and 1 between them-
telves and their environment An outstanding frature was llmr difficulty in
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making satisfactory sexual or ial ady Peychoanalytic study’
of a group of female patients revealed the extent and degree of interference
with fullest psychosevual development among them. Such findings indicate
not only the degree of repression of a basic dynannc energic drive but sug
gest also the concomitant anxiety that occurs when these repressed libidinous
drives do not find channels for safisfactory expression. Although we find
evidence of sahsfactory sublimation among many arthritics through various
channels of creatve and satisfying activity, some arthritics merely divert
snordinate stores of emohional energy as well as a great deal of muscular
activity in sports or hard work. The femsle patients carefully studied” have
also shown a tendency toward bodily activity, especially outdoor and com-
petitive sports—activities, it should be remembered, constantly operating on
the rauscle-joint mechanism. When the channels for expression of such highly
charged drives are blocked by difficulties which disturb interpersonal refa-
trons in the etvironment or by physical incapacity, much of the energy 13
hanneled back into the org, producing states of ional and muscle
tension It has been suggested* “that physical activity gives some form of
{ibidinous satsfaction to these people, except that their drive to be active is
1 excess of their capacity to find useful channels for the release of their
energy This interest and participation 1n muscular activity can be thought
of as 3 form of sublimation, or a means of relieving tension, perhaps tension
due to unexpressed aggression, with the individual more susceptible to
arthritis when the sublimation is no longer asailable or eflective ™

(LLUSTRATIVE CLINICAL CASES
1 Miss B., who came to us 17 years ago, at the age of 59, has suﬁerefi
from a severe, generahized arthnitis for twenty-nine years. She is an intelli-
gent, aggressive, resourceful woman, with a prominent mascultne component.
She was born into a family of eight. There was considerable sibling nivalry
The domuneering father who “never asked for anything twice,” demanded
action and perfection and ded of a heart attack at fifty-four. Despile severe
deformities of many joints, especially mn the hands, and despite repeated
exacerbations of the arthritis which required confinement to bed penodxfal])'
far weeks or months at a tuve, this patient has held a responsible position
through all these years as head bookkeeper of a large firm. .
The destructive wnfluence of her hostility and feelings of insecurity were
cleatly revealed in one conflict she maintained at her office with a subordmate
Dl whom she 1y feared as a rival for her job He was
& youag man, expert 10 his job and almost indispensable to our p.m.enl. ?ut
she could not tolerate his occasional tardiness in the morning, his going
out to the roof for “sunning on his lunch hour.” These ac:ionf disturbed hcr
sense of duty, her overwhelmng compulsion to be “always daing sometfing,
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2 Another more malignant course of the disease was observed in a
man (Mr. W.} who was born into an environment of economic poverty and
deep emotional insecunty. His physical development paralleled his social
and emotional stature, for just as he was stunted in normal emotional growth,
so was he slight in build and always frail. The patient remembered his
father, a foundry workman, as nearly always drunk, always guarrelng at
home, yet d ding obedi and p lity, and sadistic in the punish
ment he meted out for infraction of his rules. When the patient was eight,
the father, at the age of thirty-two, “shot his head off.” Three months later
the paternal grandfather did the same thing Two years later the mother had
to send the six children, of whom the patient was the oldest, to various orphan-
ages. The patient says, “I loved the orphanage awfully much, I always had
something to eat, did what I was told and was treated fine. But at sixteen I had
to leave, they didn’t keep anyone beyond sixteen.” He went to work in 2
printing establishment and went to live with his maternal grandmother, but
“didn’t hike it there.” Six months later he went to live with his mother. After
a year, he took a job 1n a candy factory, but “didn’t hike having to keep up
with the machine,” which he described as 1if 1t were a cruel disciphmarian.
He drove a truck for a few weeks and then took a job as “stationary engineer”
in a railroad roundhouse After three and one-half years, the depression
came and the job didn’t appear too secure, so he obtained more steady v'mrk
hauling building equipment “When they hired me,” he says, “they didn’t
think I could do the work. but I fooled them. . . . Singlehanded 1 would
unload bathtubs, radiators, and furnaces . . I worked hard, often twelve
hours when [ was on a long tnip, but I hked the job.” In retrospect, he
realized that he was always hired, that he worked “too much, too steady,
without vacations ”

Between the age of seventeen and exghteen he was afraid to be out WI.\h
people. “I felt as 1f something might happen to me, that I might fall or die
So I would go arcund streets where there were no people ™ At lhf? age of
twenty-five, he married a rugged, hard working, frugal German girl who,
in her physical build and demeanor, was the mother substtute A few
months later the wife took aver a successful grocery business and the patient
plunged toward the success he sought. He continued hns former job, but alio
helped 1n the store, “Early 1n the mormng 1 would deliver the beef to the
store and then, after a short rest, go to my regular job.” Eventually he
gave all lus time to the store. At the age of thirty-nine, with energy d“‘"dl"j"g’
“1 became lazy and sickly,” and two months later abruptly developed a
severe, generalized rheumatoid arthritis After some desultory auemp'; :“

by ph hs, and chi he was referred to

us by his physician for a review of his problem and recommendations for

management.
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among these chronic cripples, we have found that in many patients it has
been a reversihle process . .. We have been iterested, therefore, in trying
to sort out the common d. 1 these ful rehabil so that
we mght identify the assets they possessed that permitted them to carry on
suceessful programs while others could not accept or work toward similar
goals.”

The relation of psychologic factors to the genesis of rheumatoid arthritis
is by no means proved, however, or universally accepted. In an excellent in-
vestigation of 532 patients with theumatoid arthritis compared with an equal
number of controls of identical age, sex and civil state, each person was
asked “a series of questions relating to events occurring before the onset of
arthritis that might be expected to produce psychological disturbances.”t
Since the analysis showed “no sigmificant difference between patients and
controls in the occurrence of these events,” 1t seemed logical to conclude
that “the widely held behef that psychological factors play an important part
in the etiology of arthritis 1s not borne out by this controlled 1nvestigation
if this view is based on a higher occurrence of such factors in patients as
compared with the rest of the popul ” Such ical evaluation, in-
teresting and valuable as 1t is, does not, however, supply the important hnk
of psychodynamic interactian. As Brown'® stated in discussion of a similar
problem, “The danger of oversimphfied single-variable analysis cannot be
underestimated . . . The problem of psychosomatic differentiation involves
more than statistical balancing and measuring through strict abstraction. One
must deal with problems of quantity, which takes us into the qualitative field
in such a way that greater or lesser amount of a variable is directly related
for its eventual weighting to other elements in the constellation. . . . Problems
of emphasis must be considered, strategics come 1nto play, and coping mecha-
nisms must be considered. The patterns may be as alike as an onginal Rem-
brandt and a good copy by a bright art student, but the subtle and unquanti-
fiable nuances establish the difference between the two . . .

“It is not the presence or absence of test-derived categories whic%l is
crucial . but the manner in which they form themselves into constellations
10 the total test battery. The static facts of mental illness were observed here
and there long before Freud, but 3t required the patient psychodynamucally
attuned evaluations of data to discover and utihze strategic facts. . . . The

h in psych dicine, if used alone, deals primaruy

PP
with static facts.” .
Tn describing the possible psychogenic background of rheumatord arth-

in ndividuals with grossly psyct per-

ot intend to 1mply that I regard such emotional alr}:,d
0 the

ritis by citing specific
sonality structure, I did n o
personality influences as the only etiologic factor mnvolved Committe
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chaotic. Alone or, when possible, with the aid of the medical social worker,
he may discover factors blocking the acceptance of recommendations for
medical care, he may act as the cruich on whom the patient may lean
with confidence, he may allow the patient to vent hostility, thus reducing
emotional tension that might otherwise be dammed back into the sick or-
ganism, he may help the patient express his fears about his disease, and
its effect on s future, Our social worker has also served as an effective
liasson for the reticent, sensitive patient in the trying experience of estab-
lishing rapport with the physicians, some of whom may represent to him
omnipotent and authoritative persons to be evaded The case worker has
offered constructive help as the individual becomes ready to move ahead
step by step when hus physical activity 1s jncreased, when he becomes capable
of leaving for short walks, when the process of rehabilitation is extended,
when he is allowed resumphion of employment, or 1s seeking 2 new vocation
or a new job,!”

Deprivation of essential income engenders additronal feelings of in-
security and concern which the family, or the patient, may translate into un-
cooperativeness or hostility. Or they may embark on frantic and aimless
wandering from dactor to doctor, or trial of one recommended panaces
after another, incurring 1mpossible financial burdens and added emotional
stress when they are least capable of bearing them. The physician and the
social worker may help with many such problems of family adjustment.

Delving for deep insight 1nto the dynamics of the patient’s psychologic
and jonal probl can be } d in the 1k id arthritic pa-
taent 1t 15 so dafficult that it should be attempted only by the psychiatsist Such
patients should be carefully screened for referral on the basis of therr po-
tential ful for b; lity fei Although the
psychotherap aspect of is no less important than the phy.si-
cal, the patient with a crippling arthritis is hkely to resent any suggestion
of a “psychic” component in his illness He has no anxiety with regard to his
personality problems; he 1s too deeply fivated on his physical incapacity.
Should he recogmize the existence of an emotional conflict, he would very
Mtkely place the blame for it squarely on the arthntis In such circum-
stances, the intermst aware of the total constellation which constitutes rheu-
matord arthratis can, 1 most instances, be of constructive help in the total,
comprehensive care of s patient It 13 well if the psychotherapy of the
internist 1s based on more than mtuition )

With experience, we learn to anticipate the many questions E}m perf-
plex our patients, the doubts that arise as to the efficacy and the wisdom o
what is being done, the anxiety about the futvre, and so on. The wary physt-
cian will guard against exaggerating the passive dependence of his arthritic
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7 v et 73t e

Fie 1

Roentgenogram of the knees of an B year old hoy, Mustraung “woolly”

1 bone hs of eatlv rh d antbntis

is rare. However, it 1s our experience that rheumatoid arthritis in children
is more frequent than previously believed. Three reports place the incidence
of juvenile rheumatoid arthritis between 4 and 4.9 per cent of all cases of
this disease.” & 27 [n Sweden only 0 7 per cent of 16,000 patients who received
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medical treatment for rheumatoid arthritis were under the age of 15 yea

Tn & twenty-year period (1935-1933), &0 patients with jusemle rheuma-
toid arthritis were ohserved by us, an incidence of 27 per cent of all cases
of theumatoid arthrilis. Because this group includes ambulatory office pa-
trents as well ae hospitalized patients, it ix believed that it represents a faith-
fal picture of the average incidence. The results set forth herein are hased
upon the cotree of the disease in 62 patients who have been stadied periodi-
eally for more than seven years.

SEX AND FAMILIAL INCIDENCE
Tn unisersal agreement as 1o the greater frequency of jusenile theumatoid
arthritis in the female sex, most authors have ealeulated the ratio 10 be tno

1o one? % 113 3 value which coincided with 41 females and 21 males
in our serice.

Fie 2 Antenor gosterior seews of the hnees sllustrated i figure 1

A familial occurrence of rheumatoul arthritis or theumatic feser has
been postulated 1n these patients Values as high ¢ 2030 per cent’ * * and
avlow a4 9 per cent' have been reported 1y others In six patients 196 per
centl, there was at least one close telative with provesd theumatond arthnitie
or acule theumatie fever 1t 1¢ interesting to note that two mothers had hipus
enthematosus, one suffered from divond lopus, the other was afllicted
with suhacute dinw minated lupue
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AGE OF ONSET

General agreement concerning the average age of onset places the peak
mcidence during the third year, followed by a secondary rise between the
eighth and cleventh years of hfe. +1* In this series, 47 years was the
average age of onset. In thirty-five patients (56 per cent), symptoms ap-
peared before the third year. In nineteen of the remaining twenty-seven pa-
tients (30 per cent), symptoms appeared first between the eighth and eleventh
years The disease began in three patients in the first year of life; in one
patient, our earhest, it occurred during the tenth month. This case is not
unusual since Sury* reported eight patients who developed their disease dur-
ing the first year. Patients over 12 years of age at onset were not included
because they reacted in a pattern typical of the disease in adults

- ——

Fic. 3 Roentgenograms of the wrsts of an 11 year old boy, nlustratng ad
vanced arthritic changes of the right wast with abnorma] earps] development

PRECIPITATING FACTORS
Since the etiology of rheumatoid arthrius is not known, it is be]le'vcd
that upper respiratory infections should be considered only as a precipitating,
rather than the causative factor The frequency of respiratory disease (espe:
cially due to hemolytic streptococei) just prior to the onset of rheumatord

i i 1
arthritis 1s almost as ympressive as in rheumatic fever patients. In severa
idence of prior respiratory infections varied from

-two (354 per cent) of our patients had a

reported series, the
45 to 57 per cent? © ¥ Twenty
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history of sn antreedrnt upper respurators infection with hemolytic strepe
tococed eultured from throats an all except three patients.

In vur upinion, trauma 10 a joint is of questionable etiologic significance
Ta chaldren, a bistory of ingury, sepecialiy to Anee joints. can be obtained
frequently Jlowrrer, the development of articalar symptoms fnllowiag trauma
was obwerved fn anly four patients. fn tno other patients, an sntersal of
severs] werks intervened Wetween the “suspreted” injury and the occurrence
of jount symptoms Onc author suggested that trauma wae u definite factor
in 20 per vent of his patienta’® but others reported 10 per cent & H
trauma is & factor, it is not swociated ax frequently with the oncet of jowmt
symptoms tor with resctivation ef the disraset as 13 & prior respiratory infec-
tion, Although trauma may be ascisted with onset of symptoms, the authars
felieve it is only coincidental and that 1t ss oot the cause of jurentle theuma-
toid arthritic, The possible relationship of a heredstany factor in jusensle
thrumstoid arthriti, mentioned presiously, requises mare definite data in
otder to estaldish its sigmficance. 1t 14 not spparent in this groep from
available fafurmation.

Fi. 4 Hoentgenopram of the wirsts of 8 10 year obl b slluctraling abnormal

atpal develapment
TYPE OF ONSET

The mode of onset was wradivys i {ortymx (742 per centt of the
patente, Theee was & pamless awelling of aee ar mase jotate with ninimal
constitutional reaction. Fever, anoresia, weight fose and anenna were mibd
but were alwerved tn ten of thie group, In the remaining steen (238 per
PR} patients, the sneet of the dicsse was acute, anacatnd with sesere and
Ipeessine mstemie evmptoms Thas Jatter group of chiddren develaped {ever
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(up to 105°), severe anemia which required transfusion, cardiac abnormal-
ities, marked weight loss and enlargement of the spleen, lymph nodes and
liver. The patients were serously 1ll, had a more protracted #llness with
frequent recurrences and exhibited a poor result eventually.

h)

-

FUTSY

¥ i gl
Fic 5 Roentgenograms of the cervical spme and jaw of an 18 year o E
llustrating the failure of proper development of the mandible.
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CONSTITUTIONAL REACTION
Systemic manifestations were present in twenty-«ix (42 per cent) of
our patients. Tuenty-two of these palients represented the more severe group
who progressed to stage 111 or 1V disease (A R.A. classification) at the time
of their final evalvation. Moderate anemia, weight leas and feser were tran-
sient symptoms in four of the milder patients The systemic findings in afl
patients are shown in table 1.

Oculsr sovolvement (sdentis, sndocyelitied
Paralytic ileus

Taste |
Systemuc Manifestations 1 26 Patients

Fever EA
Anemia 23
Weight Joes 2
Interference with osseous growth 12
Carditis 12
Lymphadenopathy 10
Splenomegaly 9
Hepatamegaly 5

s

1

He. 6 Roentgenograms of the hande and wrists of the same patient as 1o Ggure S

Lan of weight was 2 (requent finding early an the course Lot usnally
spproached normal when the nctivity of the discase subadad Howerer, m
five patients tincluding the thres f3tal cacesd. weight fos was prewnt cone
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tinuously. Failure of normal growth was obsersed in six Ppatients, of whom
two regained normal height when the disease became inactive. Four patients

FiC 7. Roenlgenograms of the peliis of a 17 year old boy. The progressive

d taken in
changes are illustrated 1 the figures, This was
1916 at which time the patient was 6 years of age The left femoral head and acetabulum
demonstrate progressive deformuty as a result of the rheumatord procesa.
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had permanent defects as a result of premature epiphyseal fusion or becauce
of accelerated epiphyscal growth. Since the eflect of this discase upon normal
lone development and growth rep an i ing and not inli
finding, these changes will be discused later in detail.

The wecurrence of mutmurs, friction rubs and electrocardiographic ab-
normalities was obsersed in twelve patients; two patients developed cardiac
failure during acute episodes. Postmontem findings of severe pancarditie
(#imilar to theumatic fever) were present in two of the three fatalities. An
autopry was not abtained in the other patient but cardiac dicease was sus.
pected during clinical examination. Six of the twelie patients revealed no
evidence of cardiae involvement, but the remaining three patients appeared
to be aflicted with valvular disease (two avrlic and one mitral stenosss).

INITIAL JOINT INVOLVEMENT
Juvenile rheumatoid arthritis had a predilection initially for insolve-
ment of large joints, especially the knee. This is particularly true sn the
younger patients (up o age 8). In the older patients who are approaching
puberty, there is a higher incidence of initial involvement of small periph
jowts, similar 1o the adult patient. The frequency of joint mvohement in
our graup of sixty-two patients is shown in table 2.

Tante 2
Later Incoliement
tduring course  Total Involiement

Joint First Involred of dusease 2 patients)
Noer 3% 2 8
Hand 5 32 7
Wrint 7 2 32
Ankle 4 26 30
Flhbow 0 ko) 20
Foor 4 10 1t}
hp 3 9 12
Crmical Npine i 10 1n
Shoulder [} 9 9
Kacrviliae : 1 5
Temporomambibular 1 4 5

62

S 2k patients (9 per centd only one joint was inyolved during the course
ol the disease, Munarticulsr involyement is unusual in theumataid arthritie,
but the diagnosis was prosed by joint auration with nepative cultures and
#ynovial hivpey, which demonstrated the fypical hidologie findings of theu.
matoid disease, Monarticalar invalvement of the knee accurred 1n four pa-
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tinuously. Failure of normal growth was observed in six patients, of whom
two regained normal height when the disease became inactive. Four patients

Fic 7 Roentgenograms of the pelvis of a 17 year old boy. The progressive
changes are dlustrated in the ding figures. This was taken 12
1916 a1 which time the patient was 6 years of sge The left femoral head and seetabulum
demonstrate progressive deformuty as a result of the yheumatoid process.
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tients; the hip and ankle joint were affected in the other two patients, Four
patients had migratory joint symptoms resembling rheumatic fever befote
definite, persistent involiement of one or more joints occurred,

Fic 8 Roentgenogram of the hip of the same patient as i figure 7. This roent
genogram was taken 1n 1937 when the patent was 8

same patent as 1n figure 7. This roent

Fic. 9 Rocntgenogram of the hip of the
genngrem was taken 1n 1950 when the patient was 11
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DURATION OF ACTIVITY OF THE DISEASE
Conviderable doubt surrounds the duration and course of this diccase.
Colver® reported that the maximum period of activity was seven years (aver-

Fie. 11 This roentgencgram mae takets 1n 19% when the patient was 17
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age five years) and that reactivation did not occur efter the disease had been
quiescent for eighteen months. Howeser, this has not been the experience
of other writers, who have observed continuous activity or recurrences for
periods of from eight to more than twenty years® * %8 17 [n ane series of
hospitalized patients, who were more severely afflicted than the average, ten
years of i activity or was the rule. One patient had
an acute exacerbation of the disease forty years after the first bout of
arthnitis at age nine.? The average duration of activity was sixty-six months
in our patients, but recurrences of the disease were obsersed for periods of
as long as twenty years Forty-one patients experienced only one well defined
period of activity. In seventeen patients, the duration of the arthritis was
less than two years This latter group (17 patients) has suffered no exacerba-
tions for at least seven years.

In eighteen patients the disease was active for a period of from 3 to 6
years; in six patients, for 10 years. Twenty-one patients had 62 distinct
attacks over a period of 3 to 20 years, an average of three pet patient.

TaBte 3
Actrvity of Rutustarom Artsprris (62 PATiEnts)
Number of Duration of
Patients  Actvity (Years)
17 12
One period only (41 patients) 18 36
3 »10
Number Duration of
Patients o Attacks  Actwity (Years)
2 2
Multiple peniods of activty 6 3 320
(21 patients)
4 4
2 $

Reactivation of the disease lollowed upper respiratory infection due to
H. streptococei in seven patients and severe trauma (such as in intra-arncutar
fracture or direct trauma to a Joint) in three patients The disease had been
inactive 1n two of the latter group for periods of 10 and 12 years, reepec
tively. Minor traumatic incidents did not result in reactivation of the dlseasz
One patient had a recurrence of the disease following pregnancy after X
years of quiescence.

DIFFERENTIAL DIAGNOSIS .

Juveuile rheumatoid arthritis was confused with other diceases in more

than one thicd of our patients. The greatest dilfculty occurred In the differ-
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Fic 13 Roentgenograms of the knees of » 10 year old gl m 1955 This roent-
genogram was taken when the patient was 7.

Fic 11 Roentgenogram of the knees of the same patient as figure 13 This
roentgenogram was taken three years later
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stration of progressive arthritic changes in five patients, despite marked
clinical improvement. However, it 1s our firm belef that hormones are of
benefit 1n juvenile theumatoid patients and should be administered to all

3
Fic 15 Roentgenogrsm of the cervical spioe of the same patent as 1 figure 1

Patient was 7 years of age
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PROGNOSIS AND RESULTS
The prognosis of juvenile rheumatoid arthritis in this group is not as
grim as the original description by SHII' or the recent report by Barkin®
would indicate, An explanation for the “poor” results 15 that their series
included a high incidence of severe cases requiring hospital care and ex-
cluded the “mild” patients encountered in office or out-patient practice. The
final result of Barkin’s? 51 patients are as follows:

(1) 11 dead (20 per cent)
(2) 21 functional recovery (41 per cent)
(3) 19 severely handicapped (39 per cent)

When these figures are compared with other results, % ™% 1t is ap-
parent that they represent an abnormally severe group Our results confirm
a more optimistic prognosis. At a recent follow-up examination they were
tabulated both as to stage of the d1<ea=e and {uncuonal capacity, according
to the American Rh it lassif

Disease inactive 45 patients—725 per cent ) 40 g0
Discase active 14 patients—225 per cent patients
Died of disease 3 patient«— 4 8 per cent
Taste 4
Stace oF Disease at Most Recent Exammarion
Number of Patients  Total Patients Total Panents
STAGE 1 (percentage}
Inactive 16 w 74
Active 1 Cood
STAGE 1t Recovery
Tnactive 15 23 371
Active 8 _ —
10 615
STACE M
Inactive n 15 212
Active 4 Por
STAGE 1Y Recovery
Inacnve 3 4 65
Active 1
Died 3 3 48
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Fic 17 Roentgrnogram of the pehs of the same panent a« n figare 13 This
roentgrnogram was taken 1950, patient was 7

B IR Roentgenogram of the pelus laben fae years after that illustrated 1m
fixure 17 Rheumatond changes are spparent with kithe interference ol bone development
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TapLe 5
FuncrionaL Caraairy at Most Recent Examivamiow
Number of Pattents  Total Patients Total Panents
CLASS 1 {percentage)
Inactive 23 26 ns
Active 3 Normal
CLASS 11 Funenonal
i Capacity
Inactive 14 2 355
Active 8
48 4
CLAss w1
Inactive 6 8 129
Active 2 Luuted
CLASS TV Functional
Inactive 2 5 " Capacity
Active 1
Died 3 3 48

d
Fic 19 Roentgenogram of the pelvis of a 14 year old girl affcted with x;xe:::‘l;!
axthritis at the age af 7 There 1 fusion of both knees Extensive rheumator
are illustrated,
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FACTORS WHICH AFFECT PROGNOS!S
The prognosis of juvenile rheumatoid arthriis was unfavorably in-
Buenced in the<e patients by a prolonged duration of sctivity and by an

H
i
i
5
3

|

Hic 20 Roentgrnograma of the lower lega of the ssme patient ss ta figure 19

There I fusion of both kneen, atkles and (et and prematuee fuswn ol the thial
epipheois and overgrenth of the Bhuls with conedersble barming
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TaBLe S
FuncrioNaL Caraciry AT Most Recent Exasivation

Number of Panients  Total Panents Total Panents

CLASS 1 {percentage)
Inactive 23 % a9
Acuive 3 Normal
CLASS 11 Functional
Capaaity
Tnactrve 14 2 355
Active 8
43 s
cLAsS 1
Inactive 6 N 129
Active 2 Limited
CLASS 1y Functional
Inactive 2 5 '8 Capacity
Active 1
Died 3 3 48
bE3 225

tod
Fic 19 Roentgenogram of the pebns of a 14 year old mrl afllicted W\\l'\ ::e:}.:n" ::!
arthritis ot the age of 7 There 1s fusion of both knees Extensive rheumato
are illustrated,
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FACTORS WHICH AFFECT PROGNOSIS
The prognosis of juenile theumatoid arthritis was unfavorably in
Huenced in Lhese patients by a prolonged duration of actity and by 2n

M
A

He 20 Roentgrnograms of the kower legs of the same panent as 1o figare 19
There su fuson of toth Aaees ankles and leet and premature fussn of the tilual
by and overgromth of the Fbuls with conaudrralie bowing
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Tarte 5
Funcrionar Caraarry At Most Recent Exavivamon
Number of Patients  Totat Patients Total Patients
CLASS 1 {percentage)
Tnacty 23
Anu: ve 2 a
ctve 3 Normal
CLASS 1 Functiona}
Inactive 1 2 255 Capacity
Active 8
438 78
cLass m
Inactive 6 N 129
Active 2 Limuted
CLASS IV Funcnonal
Inactive 2 8 Capacity
Active 1 3
Died 3 3 48

d
Fic. 19 Roeatgenogram of the pelvis of a 14 year old gurl afflicted with x‘l;rn;!:‘::!
arthritis a2 the age of 7 There 15 fusion of both knees Extensive rheumatoid c]
are illustrated,
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FACTORS WHICH AFFECT PROGNOSIS
The prognous of jusenile rheumataid arthritis was unfavorsbly in.
fluenced in these patients by 2 prolonged duration of sctivity and by an

P 20 Ruentgenograms of the lower legs of the wame patient ss 1o figore 19
There 40 fuvon of buth hnecs ankles and fert and grematare fuvion of the ubial
epiphyais and mvergrosth of the Ghula with derable brming
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Tasre 5
Funcrionar Capacrty AT Most Recent Examination
Number of Patients  Total Pauents Total Patients
CLASS 1 (percentage)
TInactive 23 % a9
Active 3 Normal
CLASS 11 Functional
i Capacity
Inactive 14 2 255
Active 8
43 74
CLASS 110
Inactive 6 g 129
Active 2 Lemuted
cLass v Functional
Inactive 2 " Capacity
Active 1 3
Died 3 3 48
14 225

PN

%
ok
s

tord
Fic 19 Roentgenogram of the pelvis of a 14 year old gurl afficted wm: xl;e:::l o
arthnitis at the age of 7 There 1s fusion of both knees Extensive rheumator
are allustrated.
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acute onset with severe consl'\luﬁona\ geaction 10 the disease- The three
ave the most Severe joint

CAUSE oF DEATH
Three patients (48 per cent)s each severely cripp\ed (stage W, class 1wy
have died 10 addution 10 severe rheumnlmd formuties, p:mcardll'xs an
amyloidosis: one patient had pu\monary mbercu\os'ls and the second patient
had slaphy\ococcus sepl'\ccm'la with aultiple abscesses- The thard patients
who died 10 another hosprtal of an acul® exssng,u'ma\ing utering hemorthag®
w;

{at her menarche)s ¥ exammed st MOl peheved 10 have
amylordosis & carditis 2 previous © imeal examinall The averag® dura-
yon of disease from of 3 years Ui a 12 year® respec
tively

N‘ERFERENCE v ORMAL 0SS! )

Qsseous B {h disturban® observed 1% i (includ-
g the three fatal cases) The region® most fred \} e 8%
follows®
(1) Cervicat yestebrae 8
\2) Mandibles 1
(3 Hands and Wrists 1
4y Hips 5
15} Dlspmpoi\'\onale growth it one extremi? 4
A, Foreat™ 4?',
B leg

Abnormalities of osceo Jenetopment 21 frequent 31 :x?‘“:“;;’
of others 5 6 136 and were xepoﬂed in 2 of 56 patients 30 per cent)- he
most frequent drsturbance® were BT athia (ma\devc\ol"“’“‘ of ‘3
mandible: so-called “bud-)aw“) . b(sc\\ydacty\'\a (shotts stubby fingers) an



JUVEMLE RHELWATOD ARTIRITIY ]

[ENERT VNG

He 20 Roentgroogram of the deft forrarm of the same patieat 35 1 yuee 18
Prematore fuswn of ane epipbysrs with eacesine prowsh ol the other 1 apparent

tudon of the convical vertebene The appearance of “dnssfiom” was nat
cammen in patients who teached matunty.? The most compeheanse review
of thie sabyeet 1 119 jusenide theumatid patiente wes pubiliknd reeently.”



Pwmss 1w

ARTHRITIS

s T
et



SUYESILE RRAUMATQID ARTHRITSS n

years. Figures 1.27 demonstrate some of the typical skeletal disturbances of
rtheumatoid arthritis in childsen.

Fic. 23 Reentgenogrem of the banda of 2 3 year old boy saflering trom rheumatord
anbritis

(§ . “
Fic 33 Roentgeamgram of the heode of fhe same patient as 1 figure 25 Thie
ratgrangeant wae then S months later and drmensssatrs petsteal bone formation
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seease 19 8 precedmg respirs”
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ired to PIO®

j18 TOlE at the presenl ime.
venile i is 3 jable .The Jisense 3
often mild in severity W ural of o0 Y€ one fourth
sc involve! ement 31¢ cevere it
i i the diseas® cocess MY
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ve ore with frequer ot ¥ arrences
b ( onset i
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Fic 26 Roentgenograms of the ellww of the same patient as in figure 23 Varked
destructive (hanges are fllusn

Abnormal osseous develupment resulted from disturbance of the arthnne
process on the growing epiphyses 1n spproximatehy 20 per cent. Unasual de-
formities of the sheletal syatem t(socalled “hird-jaw,” fuson of cervical
sertefirae reeufting an a short neck, or unequal prowth of bones in the
extremities) are characteristic of this group of patients

In vur expenence, there is no valid reason to conuder “Sull's diseace™
8y a definite entity, All gradations of the diccace gre encountered 1n the
rame child duning separate attacke and there 12 na basic pathologic differ
ence from sheumatoid arthritis 1n the adult patient

The prognosis for ultimate recovery 10 good., fortv-eight patients (77 3
Per cent) have maintaimed normal function of theie joints after an olrnena
on period of from seven to tnenty years Onh theee patients 138 per centy
have died; eleven (17 per centt of the group have severe joint disalality

Treatment of jusemle theumatoid arthntis 3¢ difficult to evaluste be
€ause of the vanalble nature of the discase The same procedures of estab.
hehed value are emplaoved as i the adult form of theumatind arthrutie, Pro-
Yonged bed rest combined wath chrysotherapn and adequate physical theraps
Produced the best results when 1t was posathle to carry out such a program
in the reassuring phere of an intelligent and sympathetic home  The
tudicious use of hormones reduced the morbadits of the disease an reverely
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involved patients. \Vhen hormone therapy was carefully withdrawn and

Ty elim bati

no of the disease process were en-

countered

i Targe-
Fic 27 Roentgenogram of the chest of the same patient as in figure 23 Enlarge

ment of the heart is wlustrated
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Felty’s Syndrome
by W. K. Ishmae!

SINCE IT WAS FIRST REPORTED 1N 1024, the triad of rheumatoid arthritis as-
sociated with eplenomegaly and leukopenia in adults has been designated
Felty's' syndrome, Chauflard and Ramond® in 1896 were the first to re-
post gross enlargement of the spleen in rheumatoid arthritis, while this
occursence in children was reported a year later by Still.? Although these
seports have served to point out tmportant systemic manifestations associated
with th d arthritis, the eponyms “Felty’s synd " jn adults and
“Still’s disease” in children lack the clarity of descriptive nomenclature The
1956 Rheumatism Review' does not gie preference to the term Felty’s
syndrome, and the synonym Still's disease has been omtted from the section
on juvenile rheumatoid arthritis

American rheumatologists for the past ten years are almost unanimous®
n believing that Felty’s syndrame 13 not a separate disease entity; rather,
they consider the patient to have rheumatord arthritis manifesting an unusual
reticuloendothelial response. Indeed, the term probably would have been
entirely discarded by now were it not for the fact that very gradually the
syndrome has become therapeutically distinet, in that splenectomy bas proved
1o be of at least some value 1 ouly this type of arthntis.

Lockie et al® 1 1942 etated that the eponym Felty’s syndrome in its
broadest sense should be retained, for “by synthesizing the different findings
it serves as a convetuence in discussion of differential diagnosis.” They
pleaded, however, that Felty’s syndrome not be made a nosologic waste
basket through & loose and compramising attitude toward the cntena e
qured for such = diagnosss. They further specified that “the patient should
be an adult with chrome rheurnatoid arthritis, with splenomegaly and nes-
trophilic leukopenia of a defimite degree.”

1 one regards the Felty syndrome purely from the nosologic standpoint,
then undoubtedly these three criteria should be rigidly adhered to. I(., how-
ever, ane appraaches the pattent from the standpoint of lreak'nen‘. it may
be expedient to modify certamn aspects of the criteria. Furst, it is well to re-
view Felty’s original report

CLINICAL FEATURES

The observations described by Felty were concerned with three male

and two female patients, aged 45 10 65 yeass. The clnical features cornmon

to these pattents were.

86



FELTY'S SYNDROME BT

1. Chronic arthnts charactenized by acute exacerbations, tesuling in
deformities  indisunguichable from  those (haracteristic of  rheumatimd
anthnitis.

2. General debility in sotne, reulting 1n sesere cachexia

3. Characteristically nontender splenomegaly. the spleen entarped 10
the level of the umbahicus in three of the patients

4. Leukopeni ifested by reduection in polsmorphonuclear leuker
eytes The anema charactenstic of rheumatond arthritis was alio present
The platelet count, bleeding time. coagulation me, and erythrocyte fragibity
lests were reported to be normal in this group of patients,

General pallor, accompamed by light 1o dark brown pigmentation, more
prominent over the exposed skan surfaces. were obeerved

INCIDENCE

Since Felly's ongnal report, approximately seventy papers have been
published relative to this myndrome Al are agreed on at least one stem:
itis of relatively rare occurrence Reports an the wedence of splenomegaly
in theumatoid arthnitis yary to an smanng degree, averaging from one per
cent’ ta 21 per cent.” In our chimes eplonomegaly 1n patients with theumatoid
divease is limited almost to children, and when it occurs in adulis, sysemc
fupus erythematosus 18 usually present The reported icidence of leukopenia
understandably svaries due to vanance of sccepled normals However, it
values Delaw 2000 are considered as neutropenia, the incidence of fews than
5 pee cent reported by Collins® 10 probalily a reasonabile Gpure, To encountes
an ndult patient with rh A arthritie { both true pent
and unquestioned #plenomegaly would obviousdy be a rare obsersation Three
tuth patients have been recogmzed in our elinice in the past fifteen vears
A review of the hilerature reveals that there are almost as mans papese waitten
on the sulyect of Feltv’s syndrome e there have been patients repotted.

THEORETICAL CONSIDERATIONS

We da not hase entical information to carrelate the bane aspects of
the i 1. hipa between the hefiaf and the ground suln
Mance changes present in various of the collagen diseases, Hener, any con-
elusions or dedductions reached at this time reparding their association would
of necessity be theoretical There does appear 1o be a fundamental reticulo.
endothehial Tabulity 10 the collapen disorders The marked leskeevtons that
(requenthy orcura i rtheumatond arthots mchildren has protiably the same
causeefllect relationshigs as the leukopents orcurmng oa sdult patients in
the type of arthtitia under discusion Collspen reticslorndothelial intertrae
tivy are not Lumited 10 theumatoid athute, Indeed, the corvotence of
leubopena, splenomegaly, prrena, severe wasting, and malsise, along with
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N 4. M b

articular i is fi more
erythematosus' {S.L.E) than rheumatoid arthritis.

Fundenberg and Wintrobe™ in 1955 reported a classical case of
scleroderma with enlarged spleen and symptomatic hemolytic anemia. Pre.
viously, these findings had been reported in patients with polyarteritis
nodosa by Dameshek and Rosenthal' in 1951 and by Lovshin®® in 1952,
Laszlo et al.** reported a patient with thrombotic thrombocytopenic purpura
and di inated Jupus eryth iated with sph galy and
primary anemia with fatal outcome. Not only have splenomegaly and cyto-
penia been reported in all of the collagen disorders, but their association
with arthritis has also been reported in cirrhosis of the hver, pernicious
anemia, amyloid disease, leukeria, {ymphad granul is, hemo.
Iytic anemia, acute and chronic infections, and septicemias.’> If the patient
with Felty’s syndrome is considered from the therapeutic standpoint, this
latter group of disorders should be carefully excluded, since they are thera-
peutically and prognostically quite different. It is possible that some of the
discrepancies in the literature on the results of treatment are based on the
failure to exclude some of the above disorders.

As far back as 1889, Bauer'® stated that neutropenia could be the re-
sult of overactivity of the spleen. Frank' in 1916 pointed out that neutropenia
may occur with splenomegaly of diverse etiology. In the same year, Kazel-
son™ first reported a nise of the platelet count following removal of the spleen
in thromk penia Since then, spl for thrombocytopenia steadily
has become more firmly established, as experience has proved its value, sub-
stantiating the cause and effect of hypersplenism and thrombocytopenia. Corm-
paratively speaking, the direct casusl relationship of an enlarged spl.een
and neutropenta is still somewhat 1n the theoretical stage, however. Belss‘:
mann® 1n 1938 and Wiseman and Doan® in 1939 described the “px:imary
form of splenic neutropenia and pointed out that splenectomy might be
curative, .

In recent years there has been a revival of interest in overachwity of
the spleen as & cause of neutropenia, although uncertainty still exists xegafd~
lenism but also the mechanism by which
2022 are convinved that the

istic of systemic lupus

1ng not only the cause of the hypersp
the neutropenia occurs, Doan and his associates
cause Yies 1n excessive sequestration and phagucyiosis by the spleen, whﬁmxs
Dameshek and his co-workers'® #* believe that the spleen exerts an intubitory
effect on the production of neutrophiles by the marrow. Oq.er factors, espe-
cially where there 13 an associated collagen type of arthnitis, could be cexlx'
cerned. Hutch and Ak der®* mn 1954 d d that no single
h is invariably d in splenic ja and that enh:
the mechanism described by Doan, or that described by Dameshek, may
the cause in mdividual cases, thus permitting recognition of at {east two forms
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of the diceace Hutchineon and Alexander state that splenic neutropenia asso-
ciated with arthritis is posaibly more common than has been generally sue
pected They beliese that some cases of so-called primary splenic neutropen
are merely examples of an { form of Feliy's
such a case, in which followed #p . they 4

“Felty's syndrome may be a fairly common cause of what has l-een regnrdrd
a4 primary splenic anemia.” In addition to their own patient, they report
Inenty-one cases from the hterature in which eplenectomy for neutropema
was eflectire. It 33 inleresting to note that ten of these twenty-one cases
reported had an awsociated artbritis.

Since Felty's original repost, many significant papers have heen pub-
fiched on this subject,® ¥ 33 3% 2 37 ¢ 3% gyer forty of these papers on the
salue of splenectomy.? * % 19,75 13 15 1837 %40 6247 3000 Reyyen of these
publicationa reveals a paueity of mformation regarding lhe tlmlo"y of the

d or ils 1 ficance One is imy less, with
the reported value of lp]gncclom\ n this syndrome, lmue\er tacking its modus
operandi, Tn 1933 Steinberg® presented data vn the subject of splenectomy
in Felty's syndrome. In this communication he offers 8 new concept toward
the manner in which «plenectomy affects both the cytology and collagen
seaction in the patient with Felty’s syndrome.

In additien to the concepts of Dameshek! ** tsplenic inhibitory effect
on marraw) and Wiseman and Doan®™# (plasmocitosis with exceasive
phagocytosts of the granulocytesi, Steinberg*® had previously noted that there
was & hyperplastic marrow 1n Felty's eyndrome occurning with leukopenia
and pancytopenia In view of the fact that the cell depression was notmd
onlv in the penpheral blood, he concludes that the spleen acted 1n some
way as a barrier between the overactine hone marsow and the ¢)topenia 1
the peripherat blood. Hirechboeck!! nated 1n one ca<e a white blood count
of 11,700 1n the splenic arters. 1 contrast with a white bload count of
2,600 1 the splenic sein Theee data shmulated Steinberg to investigate
further the modu« operand of plenectomy in ¢ytopenia.

Review of pertinent data regarding pitutary-spleme axis revealed that
Smh*t in 1930 wae the firet to report that atrophy of the spleen tand
wther target or endocrine glandst wae a sequel to hypophysectoms an the
1t Pecla*® in 1936 reported the following

1. Removal of the qutitary 1 an adult rat tesulted 10 progresase
arophy of the spleen

2. Hypophysectomy completely antubited regeneration of splenic tisue
Mier partal splenectomy.

3 Daly admimistratin of antenor pitutary emulsion to rats over a
¥ day period reulted 1 hypertzophy of the spleen to taice normal siee,
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It wag furthe, showug g1 alkaline exlracls of anterjor pl'hu'tar) Caused ths
enlargemen; of the spleen, whereas 2cid extraeyg (containing thy Totropic ang
N the sploen,

Friedgagqe 2 1936 ¢, demonstrated that injections of an alkaliye
€xtract of ghe anterior Pitvitary adult mgle and femaj, &tiney Pigs pry.
egaly,

Waughet in 1939 Teported 2utopsy findings 1, 2 patient j, whom ghe
spleen hag been Temoved foy,, Years Previoysyy, who dcmons!raled that the
anterior Jobe of the Pituitary o), »as twice B0rmal size,

Sleinberg then Presepted gy “2se historjes of patiens with rheumatyig
arthrins, leukopen;y and splenomcgal) in whom three hag hag splencclom)
and three had been 8iten glucoeorﬁmids or Corticotropiy, Of the three who

1]

"
Patient v Presented 4, dcmonstrare enlargemeny of the spleen wiyp leuko-
Penia eleye, Monthy !nllomng Withdraya) of glucocoﬂimids‘ These fing.

the spleer, I cases of rhcumamid arthrifis associated y g, splenomcgal)
and leukopema. There 35 evidence ¢, ndicate that this medication does not
Prevent the opee of the 5, ndrome gng does not Tesult i Pefmanent reyergy)
of the Syndrome, Splencctomy Appears to he the treatment of choice these

is far from settled g4 this fime, Al Jeast, Bross change haq not been ¢op.
sistently dl:monsmible 0 patients v, iy, rheumatoid arthritis, Cerlu'nl,t' one
should Keep an oPen mind towarg futyre dcvelopmenu in the spleno-jn(mlary-
collsgen disease axis, . . .
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syndrome was by and large indistinguishable from “typical” adult rheuna.
tond arthritis. As mentioned above, however, splenomegaly, neutropenia,
pyresia, wasting and malaise ate fundamentally more characteristic of SLE.
than thrumaloid arthritis. In recent years, widespread utihization of the lupus
celt teat® devised by Wargrave, and autopsy studies on patients with theuma.
toid arthntia who hase died following prolonged plucocorticoid therapy®
have demonstrated that many patients previously considered to have rheuma.
10id arthntis sctually have systemic lupus erythematowys. Hence, it would
appear that fram the therapeutic standpoint, one thould modify the diagnostic
crueria outtined by Felty and emphasized by Lockie et al In addition to
teukopenia, one thould alco include as & crilenion of diagnodis thromba-
cytopenia or primary “splenic” anemia, or any combination of these three
In addition to rheumatoid arthntis, one should include st least systemic
lupus erythematosus and posaibly thrombotic thrombocytopenic purpura,
polysrtenitis, dermatotny osstis, and systemic scleraderma as one of the criteria
of Felty's syndrome

A recent i blication by Dameshek and Reeves'® has shed
conaderable hghl on llm problem. They report that “the ascociation of
At immune hemolyhe anema and of thrvmbocytopeme parpura with dis
serminated lupus is well known ™ 1t thould be eaid parenthetically that leuko-
phihe Jeukopema was noted to he assaciated with S.L.E. even before the
other cvtopernas These authors further state, “In fact, it has berome increas
ingly apparent thal when either of the first two conditions i« present, one
should think of disseminated lupus as a posable underlying dicturbance even
n the abeence of such objective phenomena as the charactenistic rash or
the joint manifestations.” They add, “We have uend the {1E} test a4 a2
Toutine meawre In e\ery case presenting autoammune hemolytic anemia,
“idiopathic’ thrombocytopenie purpara, rdopathie neutropenia, splenomegaly
of undetermined origin, or the ke "

Thewe authars, in this communiration, present three cases, two of aulo-
immune hemolytic anerma and one of whopathie thrombocytnpenic pur-
pura, all with joint manifedations Two of the three had splenomegaly and
hepatotacgaty, while sn the tiisd patient these organe were not palpable Re
peated lupus evll preparations were reported nepalne in all three of the
patiente on initial exsevnations Splenectomy wae performed on ol of the
patiente, and 1l 1e of interest to note that the LE. cell 1ot became posine
in all within nine to twenty weeks following the splenectomy The typeat
sauular and perivascular “onion slin” lesions were preaent i all three of
the spleens examined posteurgically, indicating thst S.LF. wae present an
all theee pabients in spate of negstine LE. preps prior to surgery

Whereas Dameshel and Reeves indicated that an exacerbiation of the
SLE had Leen provebal by (he splenertomy, st is of interest 10 note that




90 PROGREsg tad ARTHRryg

It wag furthe, showp thay alkaline EUlracts of anterio, itul‘lar) Cased hig

Fﬂedgood"" n 1934 also demonstraled that injeclions of ap alkalp,
EXtract of the anler)op Pittiitary, 3 aduly male gng female 8uiney Pigs pro.
gal,

Waughes in 1939 Teporteq #lttopgy ﬁndings 2 patieny 0 whom th,
Spleen haq been Temoyeq four Years prewiously, who demonstraled that th,
anterjor lobe of the pzl‘uxlary glang Was twice normaj size,

& then Presenteq o ase historye, f p 1ents wigy, xheumatoid
arthnyg ukopen;a and sple, galy hom p) hectomy
nd thyeo had Biven gh Cocortico;g, or comcolropm. Of the Tee who
a plen, my, al) issio f the g, hrit;, and cy, logic phe.
Domeny_ T, Patienty 8ven gl Corticojd, COticotrops, deweloped
€Missions ith Telapse ow ithdray, of th U8 The sixgp,

pi
Pattent 0 Presenteq 4, dcmonstra!e enlargemenr of the Spleen yun leuko.
Penia eleven Months £, Owing wuhdrawal of glucoconicm'ds
1185 were 110t presens Prior to 4. lhcrapy.
nberg €oncludeq in thy prestnlahon, “Cortisone and Corticotrop;,

Tesult 1 kernporary IProyemen, n the pjo,, Picture 5p4 Minution of

xis,
he Manj; Persplenisy, would indicage that Itukopema, throm.
0CY topen;y or Primary “splenscr anemia, o any €ombination of these cyto-
ehiag, M2y ocey, in g given Patieny, ., O Withoyy splenomcgnly or
thruss, The Majority of these pubh’can‘ons Over the Jag ten years indicate
!awrable TeSponse of at Jeggp the bloog elements ¢, splenecmmy. ,
The arthrijo Syndrome ncountereq 3, the Teported cagng of Feltys

Conelau'on of the diverse Publicatjoy, on splenectomy in patients with
Hestatiop of b
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sYndrome yaq by ang large l‘ndnsunguxshable from “ty pical” adult theuma
tord aethpgyg As Mentioned above, however, splenomegab, Neutropeni,,
Pyrexis, wasting and malarse gre lun(lzmenta"y More charactergy,,, of SLE
than thetmato,d LLLET Fecent years, widespreaq Utilizatioy of the fupye
Cell test®s ggy by Hargraye, and autopey stadres o Patients vy rtheuma.
tord arthring g hate died following Prolonged elucocorticoq therapy o

2ve demonstrgteq that many patenty Previously considered ¢, hase theuma.
tod arthyyy,g actually haye Ststermic Jupyg erylhemalosus‘ "cnce, It would
2PPERE that frop, the therapeyye Htandpomt, one shoyty Modify the diagnoste
CTileria outhped by Felty apgq emphasized by Lockie et al, In addition ¢,
leu openia, one should afs, include

In addyon to rheumatoyq arthnitis, g, should include g teast S¥stemic
tupus erythematogys and possibly thrombotie thmmbocylopcnic Purpura,
polyanenlxs, dcrmxlommsms. and system;e sclerodernyy 3 one of the criteria
°f Felty’s sy nrome,

YeCent 1mportan Publication 1, Dameshek gnq Reeres'™ hag gheg
considerah, bght o e Problem, They TEPOTt that «p, 2380ciation of
Aule-tmmype hemoly e 2nemia and of (hmmbncympemc PUTPUra wyp g,
Seminated fypyg 1y known ™ fy gpourg o 23 Barentheycafr, that Jeuko.
philic leukopeny, %23 noted 4o p, as<0Ciated vy SLE even before the

1]
Peated lypy, cell Preparation, ere reported Negative (n 41 three of the
Palients oy mtia} EXaminationg Spleneclumy WA performeq on all of ype
Palients, gnq ® s of Inleregt nole that the LE. cent test hecame Positive
m all wihyy, Bine o twenty weeks fn)lawmg the splenecrom). The typical
oIt ang peryygegype “anton ghan g e Sere present in gl g of
the splec,s €Xanuned Postsurgically, ind‘cnung that S.Ip, W45 present i,
all three Patients 1y gpyre of negayyye |, E. TePS prior 1 Surgery
‘hereas Dameshel 20d Reeveg indicateq that an Xacerbation of the
SLE had been Provoked by the splenecmm;, 1t is of nteresy 1, note thay
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in app three Patients, the splenogenic elemeny, of the bloog disturbance h
Teturned Hormaj, and the rheuman'c COmplaings hag complerely subsig,
one., ears, ip, i

our ap, half Yearg, Tee year, and Years, ely, {ollomn
splenectorn © Patiengs , Te bejp, Matned y; ut o
glucocomco ds wh, or to g TY could ee) ithdray, with,
OBt proyop, 8 severn €Xacerbay;, of bogy he g, ed elemenys
0d the gy, cular pp, 2
EATMENT

hereas the yge aspirin, Physicay lbcrapy, and Cquently p,,
Warding th treatmen; of uncomphcared rh, aloid apy, US, the o,
EXistence penomegab and €Ytopeni, resents Pentica]), Eniqye
Problep, which €Quires Critieq) diagns, S and def;, ti Setment, irst,
the type Collag articylay diso, der € Critica]) dentifig d
€valygy, "Bard]es, h Yypical 5 Matord Ppear, S1, p has
at Jeagy 5 th t chance of bemg Presenper 1 Patient ooy, N re-
Ceiving Corlisone o Msone Compgy, S, and jf Tawal of this meg,
Cation p, Vokes cp, lls, Ver, chest Pain, 4 angiitis wiy Severe €Xacer},,
ton of Oskeleta] ¢, plam, Particuly,), 'Ploms ppg
fing, &S referapy, o al neryg, fem deyef,, LE. o PAN,
1 Itkely, Presen, V> the preg, " enlargeq spleen, fegardlesy of
the ¢, Use, with hyperplasuc bone s raises gho Ques.
tion of SPlenectop, ould goy neulropenia, ‘Pecially ¢ severe jinf,
tong have Clrred, e thromp, Yopenia, « lenyc” 12, or ap
Combinag;o, of the, b with thout enlargement

Ylopen;, 3 exigt
of the spleen, splenectomy ust pe €onstdereq and the Patient evalugted

ether o not, or when, spleneclomy should p, Performeq ;o 2 diffiey]y
decision and mg, Tequire 4, ald of , “Matologisp and 5 Surgeon, F:mt.
leukenua, 1 mphusarcomas, in{echons, and the other noncollage, conditions
Mentioneq aboye must b SPecificaf)y excluded, Some Confusiop, CXISLS regard,
i f b o t

A
cated only i1 YPerplasye Marrg,, exists, Sy, T, Rans, nd Blayt o Al
and Spyy nd A abe, Weser, rep satis[aclar) Tesulty !olIomng
splenecy, Presence of , hy Poplastic ow. [y oubtedyy ed?grse
o severity of e 18volvemep, the pj, ments wopld influence one's

eley

©Pinton, Iy Wwould Seem, houewer, that jf clinica) dc!erinration is to be avoided,
°ne shoylg not delay spleneclomy 100 Jong,

Un, Ortunatey, MOS8t patients Teported iy Felty, s,vn.dmme hal’e a

relau'wely advanceq degree of arthriy, 08t of thep, €Ing in stage Iy, to

L * This taep hag made evaluation of the Tesponse of the

arthritig follomng splenectom) qutte diffeyy,. Cmaml,, i spltnl‘clom)
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offers any hope of altering the course of the collsgen discase, 1t should be
performed before irreversible changes have occurr

The wisdom of petforming splenectomy in patients with § LE. associ-
ated with hypersplenism 15 still in doubt Undoubtedly, additional light will
be shed on this sobject by the follow-up on patients such as reported by
Dameshek.® In the light of our present knowledge, 1t would appear that il
the hypersplenista present offers a threat to the life ol a patient with SLE,
splenectomy 1s not contramdicated, everything else being equal.

The use of g ds has been ded 1n both the collagen
diseases and hypersplenism® 4 ¢ and they evert at least temporary benefit
in the majority of patients with either of these disorders. Thetr prolonged
use, however, 13 not always prudent, but at least they frequently ofier tem-
porary hfesaving remissions which may afford sufficient respite, duning
which time splencctomy may be considered Whole blood transfusions are
usually needed due to the defects produced by the cytopenias Should the
lupus cell preparation reveal typical Hargrave's cells, or even evidence of
matked desoxynk acid depolymenzation, £ must be ad.
ministered with care ay untoward reactions are prone to occur Gold, phenyl.
butazone, amimopyrine, the sll[fa drugs, and all substances which may lower
the white count are d d i Felty's d, z to
Bmg(ch"‘ n hus recent text Chloroquine or hydroxychloroquine merit con-

as ath

ad, 1f the lupus cell preparation 18
pasiive or “false positive” (Inclusion bodies still retain some strands of
chromatin material ') The antimicrobial agents may be needed 1n Felty’s
syndrome, especially if the neutropenta 15 sufficiently severe to allow over-
whelming infections

The severity of gystemic involvement usually demands unusual protec-
tion from stress, especially loss of sleep, exposure, pain, and atrophy of
disuse. Particular care should be taken to avoid exposure to sunhight if there
13 a question of SL.E. The nutritional status of most patients with Felty’s
syndrome usually leaves much 10 be desied In addition 10 a igh protein,

mneral and vitamun diet, supplemental feedings of these substances may
be indicated

SUMMARY

L. The triad of adult rheumatord arthritis, splenomegaly, and neutro-
philic neutropenia, known as “Felty's syndrome,” occurs but rarely lts
nosologic sigmficance 13 unknown at this time, but from the standpomnt of
treatment, this syndrome 13 a separate entity

2 It is proposed that if Felty’s syndrome 15 a therapeutically distinct

disease, its concept should be broadened to include thromboeytopenic purptira
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and primary “splemc” anemia, o well 45 neulmpenia OF any Combinay;
of thege three cylopenias, Whethey OF not the spleen jq palpably enlargey.
Like, ise, 4 is goo, Vidence show 4, L systemie lupug o,
them, SUs shoylq be ine} S one the g; 'Enostje Criteria of Felty’
Syndrome, here is als, P ssibility that botie thromp, Ytopen;,
Purp, Systemjo sclerog, a, polyarten‘!s dosa, nd g, OMyositis
shoulq be Onsidereq S one of 4 diag, e criter, 2
ukem;, Iymp Sarcomy, inf, tons, o 1S, amyloq dnscaw,
granulocytos(s houl lwa € excludeq N patiensy with ollagen
disorg, Pancy Penia, aq gp, knowy 1o prody, © 2 simifa, Pleture,

P { Teatmeny choice ; Felry, 5 unlesq
condjg;, eXist 1 the ing;, 1d) Oncerped which raindicge this surgical
Proceq, ere ;. Vidence 4 show g, t this defy,- Teatmeny shoulg , t

© undyly g
6 lood rransl'usxons, chloroquine and h)droxychlnmquine,

ole
anlimlcrublal agents, apg the glucocorlicozds have , place i, the Manage.
se

hopeq that Consideray gy, of Feltyg Syndrope Wil not pe dis.

tig
carded yng; the Causa} mlerrelationshlp of disorq, TS of the reliculoendothelial
and groyng Substance Systems g been resolveq,
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Ragan,”” and Ravault, Berthier and Dupré's and in the Medical Journal of
Austraha ¥ The oncet of rheumatoid spondylitis was found generally to
cccur most commonly hetween the ages of 20 and 40 years by most workers,
but Barkin, Stillman and Potter,** Luechesi® Lynn'” and Zfi, Conteras and
McEnen'® have drawn attention to the rather frequent insolsement of the
spine in yuvenile rheumatoid arthritis

Discussion

One of the pecuhianities of rheumatoid spondylitis i« the ngh incidence
of the disease 1n males, as compared to femalex This ratio has been reported
from 10to 1, 6 to 4, and 4 to 1. The rahio variance may be due to the locality
and possibly to the population ratio of males to females Spondylis has a
tendency to affect the well built muscular male The most common age of
onset Tanges from 20 to 40 years 1 have seen pahents under 12 and over
50, when the disease developeds no doubt it may occur at any age. Involve.
ment of the spine 15 frequent 1 juvenile rheumatord arthritis

REVIEW OF THE UTERATURE WITH REFERENCE TO EARLY
DIAGNOSIS, PHYSICAL FINDINGS, AND THE COURSE OF
RHEUMATOID SPONDYLITIS
The early diagnosis and signs of rheumatoid epondylitis were stressed
in many papets 1% 1% Freyberg and Rogoff™ and Crenshaw and Hamilton’s
drew attention to rheumatoid spondyhtis as a cause of backache Fletcher
and Rose® call attention to the fact that psoriasis may be a sign of exsting
spondyliis Many excellent climcal studies in theumatoid spondyhtis have
appeared *** Blumberg and Ragans®. +* reported on the natural history of
rtheumatoid spondylitis in 311 patients, of whom they were able to follow 102
They noted that while the disease usually progresced relentlessly {though
not necessarily), good functional capacity fclass 1) was mawntained in
approximately 75 per cent of the patients The relentless progress of the
disease over a 20-year period, with a description of the history and post.
mortem findings 1n 2 man with rh d spondylitis, was described b
Gilmore and Stecher 4% Polley™ reported the variable climical pattern and
other features of rheumatoid spondylitis. Sharp and Easson,®® 1n their study
of 332 cases of rheumatoid spondyltis, noted that 242 were typicsl, 59
atypical and 31 borderline This division as to type was important, since the
Tesponse to treatment was vartable, False,*® mashed®! and atypical™ ** rheu.
matord spondyhitis were described Ankyl pondyliss and N F
Leroy-Reiter Disease were descnibed 5¢ 5

Discusston
The phym-nl findings that prednmmale early i typical rheumatord
p of the Miac joints and tumbar
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Ragan,* and Ravault, Berthter and Duprét® and in the Medical Journal of
Auctralia’* The onset of rheamatoid spondyhtis was found generally to
oceur most commonly hetween the ages of 20 and 40 years by most workers,
but Barkin, Stillman and Potter,”™ Lueches,® Lynn'’ and Ziff, Conteras and
McEwen?® have drawn attention to the rather frequent involiement of the
epe in jurente rheumatoid arthritis.

Discusston

One of the peculiartties of theumatoid spondylitts is the high ncidence
of the disease in males, as contpared to females This ratio has been reported
from 10to 1,610 4, and 4 to 1 The ratto variance may be due to the locality
and possibly to the population ratio of males to females. Spondslitis has 2
tendency to affect the well butlt muscular male The most common zge of
onset ranges from 20 to 40 years I have seen patients under 12 and over
50, when the disease developed; no doubt 1t may occur at any age. Involve.
ment of the spine is frequent in jusenile theumatoid arthritis,

REVIEW OF THE UTERATURE WITH REFERENCE TO EARLY
DIAGNOSIS, PHYSICAL FINDINGS, AND THE COURSE OF
RHEUMATOID SPONDYLITIS
The early diagnosis and signs of rheumatord spondylitts were stresced
in many papers ** * 2¢ Freyberg and Rogoff? and Crenshaw and Hamlton®
drew attention to rheumatoid spondylitis as a cause of backache Fletcher
and Rose™ call attention to the fact that psoniasts may be a sign of exiting
spondyhtis, Many excellent chmical studies 1n rheumatoid spondyhtis have
appeared * * Blumberg and Ragan‘™ ¢ reported on the natural history of
rheumatoid spondylitis 1n 311 patients, of whom they were able to follow 102
They noted that while the disease usually progressed relentlessly (though
not necessarily), good functional capacity (class I) was maintaned in
approvimately 75 per cent of the patients The relentless progress of the
disease over a 20-year period, with a description of the history and post-
mortem findings 1n 2 man with rheumatoid spondyhtis, was described by
Gilmore and Stecher #* Polley'® reported the varmable clinical pattern and
other features of theumataid spondyltis. Sharp and Easson,* w therr study
of 332 cases of rheumatord spondylitis, noted that 212 were typical, 59
atypical and 31 borderline This division as to type was important, since the
Tesponse to treatment was vanable False,* masked*! and atypical® ** rheu.
matoid spondyliis were described Ankylosing spondyhitis and N. Fi
Leroy-Reiter Disease were described 5 52
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RILEUMATOID SPONDYLITIS - 101

progress Throughout the course, the palient has fair to good functional
capacity.

This 13 the usual course of rheumatoid spondylitis in a patient who is
untreated Attention is called to several features mot usually found in per.
ipheral arthriis (1) the characteristic remissions and reversal of symptoms;
(2) the tranmitory involvement of peripheral joints; (3) the lack of per-
manent peripheral joint involvement; and (4} the retention of some func.
tional capacity In contrast with the usual course, there are some patients
who have no pain, some 1n whom the disease may be locahzed only m
the sacro-thacs or lumbar spine, or dorsal or cervical spine; some patients
in whom the disease may skip segments of the spine and be found in the
sacro-iliac area and in the cervical spine; some patients in whom ankylosis
appears very rapidly, and some patients in whom multiple peripheral joints
are permanently involved while the disease is progressive, severe and dis-
ability complete. The course of theumatoid spondylitis can be changed or
modified in most patients by treatment. Success 1s predicted upon early
diagnosis and early nstitution of therapy

REVIEW OF THE LITERATURE WITH REFERENCE TO TREATMENT OF
RHEUMATOID SPONDYLITIS

Treatment of rheumatoid spondylitis was reviewed by many contribu-
tors.} 5975 Rest, exercsses and various types of physcal therapy were ad-
vocated " 80 Symptomanc measures and methods to prevent deformities were
stressed The of def n rh d dylitis was re-
wiewed n several papers *** Lichthlau and Wilson * stated that “rheumatord
spondyltis, if allowed 1o progress, becomes a tragedy, permanently disfigur-
ing and disabling At this stage the treatment falls within the realm of the
orthopedist, To date the best treatment of deformity bes m the field of
prevention ™ Various orthopedic procedures were recommended or carried
out for the correction of deformity of the spine (1e, osteotomy of the lum.
bar vertebra)*-1: and for the hip (i.e., acryhe or other arthoplasty.t>er
Operations to improve the weight-bearing angle of the femur (i.e., femoral

oskeotomy) were described *** Some orlhoped)c prncedures were followed by
‘ 4

such as following i
tions, '™ sortic rupture fo“nwmg mampulation of the spine under general
anesthesia, fracture, " and disl 11 Two spondyl were de-

scribed, one by Thomas,'*! the other a Spondylorometer by Gaspondinofi™®
for measurement of the curvature and rotation of the spine in rheumatoid
spondyhitis The need for corsets and their application has been described.!¢

Xoray therapy was evaluated % Sharp and Easson®® found 1n a series
of 332 cases of rheumatoid spondylitis given 1500rs, that the response in
1ypical cases (149 out of 212 were micknprovidlawas better than i the
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spine with a typical loss of the lumbar curve and parasertebral muscle
spasm, with hmitation of spinal mobility, with objective signs of pam and
tenderness on motion, usually with involvement of spinal nerves as mani-
fested by sciatica and radiculitis and with p invol of the
hip (in 20 to 30 per cent of the cases). While hip jonts are involved, as
noted above, other peripheral joints seldom are the sites of a permanent
arthribis. Heat and swelling usually d ble in peripheral 1h id
arthritis are not found in the spine. Late in the disease, the findings are
ankylosis, flexion of the dorsal spine, immobility of the rib cage and other
signs of the disease, wesght loss, muscle atrophy and disability In a few
i there are evnid of localization of the disease in one segment
of the spine or sacro-iliac joints, 1e., it may be localized only in the sacro-
iliac jomnts or in the lumbar, the dorsal, or the cervical spine This is in
contrast to the usual findings of bined invol of liac joints,
lumbar, dorsal and usually cervical spine. The physical findings, symptoms
and signs are otherwise those found in peripheral rheumatoid arthritis.

The course of rheumatord spondylitis is unlike that of peripheral rheu-
matoid arthritis in many respects In fact, because some of the differences
are so marked, a few of our colleagues belicve that rheumatoid spondyhtis
and rheumatoid arthritis are separate diseases. One might expect differences
to exist when rheumatoid arthritis occurs in the spine. There are, in the
spine, many articular structures and adjacent articulations. Many are in
close relation to nerves and nerve trunks. Present also in the spine are many
postural and weight-bearing stresses.

Before the differences are discussed, a typical course of rheumatoid
spondylitis may be described. The disease usually begins in a young adult
male; pain and stiffness, “like lumbago,” appear in the low back. There is
tenderness over the sacro-iliac jomnts and over the paravertebral muscles, as
well as spasm. The normal lumbar lordosis has flattened, The patient has
difficulty getting out of bed and standing up. These findings are usuf")’
transitory and reversible. They may be relieved by walking and exercises,
only to return later Stiffness after rest is usual. Radiculitis and s.claljca
may be present. Next may appear the persistent signs. Physical examination
reveals either permanent loss or marked limitation of motion in lh.c Tumbar
area Other signs of the disease appear—weight loss, weakness, fatigue, etc.
The disease then tends to travel upward, including first the dorsal, then 'h;
cervical spine. Transitory mvolvement of the peripheral joints appears (an

). Bony ankylosis and li lcifi may appear 1o
make the spine ngid and the mb cage immobile. Tendency to flexion in-

creases as the disease progresses, and bowing and tortion of the dorsal sP"';
may be d* P 1 of hips may appear a0

. i eated
*Measurement of height and chest expansion at regular intervals i dn
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progress. Throughout the course, the patient has fair to good functional
capaaity,

This is the usual course of rheumatord spondylitis in a patient who is
untreated. Attention is ealled to several features not usually found in per-
ipheral arthritis: (1) the cf i i and reversal of
(2) the transitory invalvement of peripheral joints; (3) the lack of per-
manent peripheral joint involvement; and (4) the retention of some furc-
tonal capacity, In contrast with the wsual course, there are some patients
who hase no pam; some in whom the disease may be localized only in
the sacrodhacs or lumbar spine, or dorsal or vervicsl spine; some patients
in whom the disease may skip segments of the spine and be found n the
sacro-tliac area and in the cervical spine, some patients in whom ankylosis
appears very rapidly; and some patrents 1 whom multiple peripheral joints
are permanently involved while the disease 1s progressive, severe and dis-
abihty complete. The course of rheumatoid spondyhis can be changed or
modified in most patients by treatment, Success is predicted wpon early
diagnosis and early institutron of therapy.

REVIEW OF THE LITERATURE WITH REFERENCE YO TREATMENT OF
RHEUMATOID SPONDYLITIS

Treatment of rheumatoid spondylitts was reviewed by many contribu-
1o182™ 1 Rest, exercises and vanous types of physical therapy were ad-
vocated 7% Symptomatic measures and methods to prevenl deformities were
stressed The jon of deformi in th dyliis was re.
viewed m several papers **** Lichthiau and Wilson ** stated that “rheumatoid
spondylttis, if allowed to progress, becomes a tragedy, permanently disfigur-
ing and disabling At this stage the treatment falls within the realm of the
orthopedist To date the best treatment of deformty lies in the field of
fon.” Various orth d were ded or carried

mll for the correction of deformity of the pine (1e, osteotomy of the lum-
bar vertebra)®® 2 and for the hip (1e, acrylic or other arthoplasty.1vtor
Operations to ymprove the weight-bearing angle of the femur (ie., femoral
ns!eotomy) were described. ' Some orlhopedu: procedures were fallowed by

such as adrenal ! iency followng pul
tions,™* sortic rupture followang manipulation of the spme under general
anesthesia,™ fracture,® and dislocation.* Two dy were de-

senbed, one by Thomas,** the other a Spondylornmeler by Gaspondinoff'*?
for measurement of the curvature and rotation of the spine w theumatord
spondylitis The need for corsets and their application has been described,!

X-ray therapy was evaluated 1122 Sharp and Easson®® found in a series
of 332 cases of rheumatoid spondyhtis given 1500r’s, that the response in
typical cases 149 ont of 212 were mﬁch:wﬁﬁd)maﬂ better than in the
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atypical cases (11 out of 59 were much improved). Similar findings were
reported by the Empire Rheumatism Council (1954-55) in 500 cases of
ankylosing spondyhitis treated by x-ray. This series revealed, according
1o Kellgren,"s that since x-ray was not beneficial to atypical cases and there
was a risk of leukemia and anemia, it be withheld There have been some
studies which indicate leukemia may be induced by radiation therapy. Brown
and Abbatt,® who surseyed 9364 patients with rtheumatoid spondylitis treated
by x-ray, estimated that on a statistical basis the death rate (from Jenkemia)
was greater than 5 times and possibly 10 times the number of expected deaths
in these patients. From this data there was evidence that patients with
ankylosing spondylitis may be 1] ptible to the development of
leukenna, and the incid of leukemia may be i d among those
patients who are re-treated. Radiation leukopenia and aplastic anemia were
reporied by Goodman'** and Swaay.'® The bone marrow was studied prior to
and after x-ra) therapy by Stewart and Dische.'™ They report the findings
m a study of the bone marrow in 28 cases of ankylosing spondylitis. The
marsow prier to therapy was hypercellular in 39 per cent of these, and
normal 1 the remamder. Following treatment with v.ray (1020-1640r),
aplasia of the marrow was noted 1n all cases (2 days to 6 months Jater).
Marrow examinations 15 months to 14 years later exhibited regeneration.
usually incomplete. Seven of 10 bone marrows were aplastic or hypoplastic.
They noted also that marrow changes distant from the site of treatment were
transient Polley'® has drawn attention to the possible eflect on ovarian actwity
tn premencpausal women. Permanent amenorchea was reported to have
oceurred in 13 out of 47 females by Sharp and Easson.” There were no

reports m the United States of leul in rt id spondylitis pavents
following x-ray therapy Most investigators’! have verified the fav()xa'ble
Tesponse of patients with 1} d spondylits to irrad Attention

is called to the smaller total dose generally used in this country {600 1o 800r)
(Boland},'** as compared to the larger doses (1030-1500r) given else-
where . 118 B .
Drugs employed in the of th d sp ." It :Wﬂwd
ttention 1 the i particularly corti pin, corticos ‘B"d
phenylbutazone Many imvestigators® #1546 studied the adren?comcus-
teroids. Boland"*" preferred to use steroids as second choice, reserving thm;
for those patients who fail to respond to roentgen thzrapy‘ Bf::ln g;n;ra
measures. Long-term therapy with these agents was reported.” e 3y ;or
cortisone was injected ntrathecally in 18 patients with rheumatoid E.l{)?"l’r.
litis. Only four patients required a second injection for re]le.f n.f radicul al
pain. The anthor™* noted that equal Telief was obtained by injecting norltl:
saline! There appeared general ag; (1) that the adre oster T
should be given only for short periods of time: {2) that if given continvously,




Ruwmrom Srop, DYLITY, loz

smalf ©Optima] doses o, mdicared, and (3) that g, do nop Prevent gpe
Progrese of the diseage, In other Words yp, indlcatlom for thege sterojds

m xheumatoid pond, 13 Appear g, be the fame g4 those g, rhcumatmd
arthritg else\vhcre in o Iy, 10 3 Dt tioned i Dear])
all rep, s ap, Evaluage, 1 manyie, - he tr of rheurnalold
Pondy sy H, Ibrogk1es phcn;ll.»ut choj hey.
matojq Pondyliyg, the hs SUPerior ¢, those Ureq " X-ray
therapy, '}, Oted 10 prog, €950 of 1h sease enp, Iinicat Xra
evide, " those Paty mammmmg MProveme, t drug {tota]
Mumbep Pecif } eler, Meyertss Was seld,, able ¢, ind g,
objectyy, ; ement 1y J, 1 pa lents 1, ated wipy Phenylpy,. e, ’rhnugh
o erabl ey o ® Obseryeq p, po heny butazon, ,
S pain refiey, 2 Propertyeg YeTe noted, tem, 155 Mtz " orded, tey
30 4t fayp o Preveny Progression o ©35€ 8t By fod, tudie
of phe, buta, %€, plasma Concentry, 3 excretyoy, Te re.
corded, 15 Cenera"), Mosy mu‘sh'gatou Stressed the adlmmslmnon of safe
nalgesyes le, aallcylales) and the Cautioyg emplo)ment of corhcolropm,
corhcmfero ds ang h 3 by, Zone
LTCUSS'ON

he "eatment o rhey, tord Spondyiy,g 15 essenhally the same 54 thay
for rheumatmd arlhnns, Which Melude treatmen, of the Beneralzey disenge.
th attent, 'StHuton,) factors, €% Some e 8ement ar0
pamcularlyl The M sicrap, 2PProach this p,. blem, e pre.
Ventign and eClion of ormty, the Y ¥ the, 'PY and

€ use of 4 vital

® Py siciany, 'PProach shoulq e m(lmduzhze:l 13 “ary for
b dify the e, tmeng conf tage ang venty of the
diseage I may ali, Ssary gy times maod, Somey hay N relation
0 the Patienpy Upation, his g 1l stapyg al the Varlahyyy, f
bnrator) and €atmeny rmlmes. Th, APpears
the fam, Xtm, oy, € 1S ng ¢, Use, ther, 18 N0 cype fortuny, Iy,
thys ), terpreteq Tuently the p, ttent to Mean freatmeng »
Arregy f the g, a T Uato,q Pondyligq Th, Plysicrap
shoy], Plimiste ou| treatmen, Since frequeny TeMission, Yecur i,
They, Spondylyy, freqy, My thay " a) CUmate, g
rtheyy, H Ut thyy the Iunclional “apacity thes, trents 4y
8enera), Y greatey than g, t d 1p Iphera) arthpiy e can 23shre the
Paliens yp, e onity of Ca%es, treq ent 4 ollow et by efit, and

ome Patientg ArTest of the drseace may achieyeq Finully, the ph)slclan

shoutg Prescy, 8enera} Conseryapy, lan of treaty

i conservamc plan Mmust meludy Measyreg to Preven deiommy



104 PROGRESS IN ARTHRITIS

These are bed rest, p ibed ises (in bed), ambulation and activity,
the use of heat and the use of supports This may be achieved, if the disease
is acute and severe, by rest in a position of function® on a firm mattress,
Heat may be applied externally and intermittently by any means. Graduated
exercises in bed, first passive and then active, should be prescribed and
begun early. Ambulation and limited mild weight-bearing exercises should
be started as soon as possible. Fortunately, the popularity of immobilization
of the spine and ankylosis in the position of function has passed. The majority
of patients now may retain or regain motion and functional capacity. With
graduated prescribed rest plus exercises, they may be rehabilitated. The
amount of rest indicated is the amount required to relieve muscle spasm,
tendency to flexion and pan. The amount of exercise is judged as that which
does not produce pain, fatigue, or muscle spasm. Supports and braces may
be employed, but preservation of muscle tone (by exercises) is equally
important as preservation of posture by support.

The correction of deformity is less satisf: y than the p.
In the absence of solid bony ankylosis, some correction may be obtained.
The corsective treatment for an ankylosed spine in poor position is surgical
It is limited to lumbar spinal osteotomy. Arthroplasties of the hip joint may
aid 1n the restoration or improvement in the functional capacity of some
patients

The employment of x-ray therapy should be considered in the conserva-
tive of 1 id spondylitis. For some time prior to and since
the excellent controlled study of Smyth, Freyberg and Lampe, roentgen
therapy has been used with benefit to these patients. Objective signs of
success with this modality appear in more than 50 per cent and subj"ﬁ"“
improvement in more than 70 per cent of the patients treated. Remissions
and relief of pain may be achieved, but progression of the disease may rot
always be stopped. There are no well defined contraindications. @z the
present time, there appears no direct evidence that this therapy may induce
a leukemia. However, it appears desirable that total irradiation not exceed
800r and that the patient be carefully evaluated prior to re-treatment Atypical
or borderline cases should not be treated by x-ray. Probably x.ray ﬂl"fl’)'
should be postponed at the onset of & severe acute spondylis. Some sitention
should be given to ats possible effect upon ovarlan activity. There are, of
course, patients who respond to symptomatic measures in whom x-ray therapy
is unnecessary. Also, there are patients who for other reasons cannot be treated
with this modality.

sandbags beside
back flat on the
ndey

*Feet upright and at nght angles (footboard may be used with
feet to maintain position), legs extended and mn line with the feet, A
bed (a small flat pillow or folded towel may be used under the Jumbar curve and ul
the head, or a plaster half shell to mantain powtion).
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Deep x-ray therapy for rheumatoid spondylitis varies as to the total

dose, the freqe of and schedule It seems to me
that the physician “should prescnibe the total dose and the areas he wishes
treated with the help and advice of the logist. The

should zlso be responsible for the technic of treatment, 1¢., he can deter-
mine how often these areas are to be treated and in the amounts to reach the
prescribed total dose. I prefer to prescribe 800r to the spine rather than a
smaller dose, since the smaller dose has seemed less effective and must be
repeated more frequently. Irradiation therspy may be repeated 1f the mitial
course has been successful, For re-treatment, smaller doses of 350 to 400r
may be given to the same areas. Relief may occur in patients immediately or
up to six weehs after therapy O lly the pt: are d by
treatment before relief occurs. Penpheral joints, when involied, often
subside after x.ray therapy to the spine. There appears to be general agree-
ment that x-ray therapy is not effective when apphed to peripheral joints

Drugs employed i the treatment of rheymatoid spondylitis are those
used in peripheral arthritis, The salicylates, exther as aspirin, plain or enteric,
5 to 10 grains (03 to 065 grams). or sodium salicylate in equivalent dos-
ages given four ttmes daily are indicated as routine Narcotics such as
demerol and codemne are not indicated; if used, they should be employed
only at short intervals In fact, these drugs do not have the pain relieving
properties of aspirin 1n many instances Phenylbutazone, a dangerous an-
algesic, has been advocated by some as a drug of choice 1n theumatord spon-
dylits, Other observers have not been so optimistic because of the high
ncidence (30-40 per cent) of toxic reactions and the reported deaths due to
this drug. However potentially dangerous this drug may be, 1t seems that
in certain patients 1t may be employed cautiously. For instance, there may
be patients in whom x-ray therapy and symptomatic measures have faled,
or there may be patients who are unable to obtam x-ray therapy, or there
may be pattents whose pain cannot be controlled by the intermuttent use
of steroids or marcotics These, then, are the patients for whom phenyl
butazone may be considered Realization that toxic occur fre-
quently is a prerequisite to therapy. Careful climical and laboratory exam-
inationa are necessary. Limitation of dosage levels to 400 mg. or less per
day is indicated. The maximum benefit that one may expect from the drug
is subjective relief of pain, since current mvestigations indcate that no effect
on the disease process 1s achieved

Adrenocorticosteroids are a group of suppressiie agents that have only
hmited use in the treatment of rhy Their empl,
1 bmnted because ustially high dosage levels are necessary to suppress the
manifestations of spondyhtis, and such large doses are likely to produce
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complications. In our studies we have found that the dose level of steroids
is directly proportional to the develop of undesirable or d
complications (ie., the larger the dose, the greater the incidence of comph.
cations). If steroids are employed at high dose levels, they shauld be given
only in short courses. Our obsersations indicate optimal or maintenance
dose levels of these steroids (cortisone, hydrocortisone, prednisone snd
prednisolone at 40, 20, 7% and 7Y% mg. per day, respectively, for a 120
pound individual) have not been as helpful in rheumatoid spondyhtis as
in peripheral rheumatoid arthntis. ft seems that neither large suppressive
doses nor optima} doses of these steroids are indicated in the routine freat-
ment of spondylitis unless several peripheral joints are involved also. Other
drugs employed in rh toid spondyhtis as ady iron salts, vitamins,
ete—are discussed elsewhere in this book. Aftention should be called to
the failure of gold therapy in rheumatoid spondyhtis.

There are ather iderations in the of th id spond-
Intis, A change from a rigoraus climate for those who are financially able to
do so is of value. A change trom a strenuous occupation to one less strenuous
is helpful. The use of elevators instead of stairs is indicated. Each of these
may be consideted in the treatment of this disease.

Finally, it is believed that rh id spondplitis is a
arthritis of the spine found most frequently in young males. The physical
findings and signs sre characteristic. The course is usually typical '.I'he
laboratory findings are as vaciable as those in peripheral theumatoid arthriis,
The x-rays ate diagnastic. Treatment fs based upon conservative measures,
the of itutional p the p hon and
of deformity, the employment of safe drugs and x-ray therapy. ?" d?f"
no short cuts are available fo patients with rheumatoid spondylitis. With
eatly di and early institution of therapy, fons and Imp t
in functional capacity occur in the majority of patients and in some instances,
the arrest of the disease

1 3
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The Management of Rheumatoid Arthritis

by L. Maxwell Lockie

GREAT STRIDES HAVE BEEN MADE during the past two decades in the man-
agement of patients suffering from rheumatoid arthrins, However, since
the cause of the disorder is not known, the malady continues to be a challenge
to the physician. Until the etiology is revealed, the program of treatment
will depend upon the traiming and enthusi of the physi ponsibl
for the patient. The program to be outlined in the present study has been
effective 1n the majonity of patients with rheumatoid arthrinis treated in this
clinic during the past 25 years. Naturally, the milder the disease, the more
satisfactory the ultimate results. No matter how advanced the volvement,
however, most palients may anticipate good results with retardation of the
progression of the disease and thus may enjoy a more comfortable and
useful life.

It is necessary that all patients undergo a thorough study initially, even
though only a single joint may be involved This entails a detailed history,

lete physical ion and the eollection of certam laboratory data
Xerays are necessary when the signs and symptoms are unusual. At the
completion of these studies, which may require a few days, the results of
the physical examination as well as the interpretation of the x-ray and
other laboratory data are summarized and discussed with the patient. The
program is outlined 1n detail 1n order to reveal and to clarify what is expected
in execution It 15 desirable to take the patient into full confidence The
regimen should be discussed at the same time, when possible, with o.lher
members of the family. A written outhne is prepared so that the various
phases of treatment are well documented. It 1s stressed that rheumatoid
arthrins is a systemc disease and that treatment will be necessary for a long
period of time. In this frank discussion with the patient, the general course
of the disease 15 explained with emphasis upon the favorable features, but
the more d Timi of must also be menlm.ned.
Even at this point, the patient must be made to undcrsland‘lhat he is a
member of the team and that his part in the program is essential.

The regimen outhned is especially applicable to those panents who have
a mild or moderate degree of arthmilis, ie, class I or Ii, stage [ or 11 of
the disease. However, there are many patients with advanced nnhfms who
will benefit also. The program is believed to be the one of‘choxce, ever]l
though it may seem to be drastic, requiring too much time in 2 hospital
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2V weeks of hospitalization no weight-bearing exercises are permitted There
are several special exercises to be carried out cautiously, designed to improve
muscle tone. These instructions are gien in detail by the physical therapist
The patient s urged ta carry out the exercises at regular intervals throughout
the day. At no time are any exercises performed which produce pain, but
they may be performed up to this point. Contrary to the belief of many,
too much exercise is detrimental since the joint linings are tender and in-
flamed. At no time during the course of rheumatoid arthritis are patients
allowed to use any continuous exercise measures, such as knitting, tatting,
crocheting or squeezing rubber balls, These repetitious motions aggravate
the abnormal underlying process, thus tending to produce more deformities
nstead of ymproving the situation. Proper corrective exereises for the patient
who 13 non-weight-bearing and 1n bed should be started as soon as possible
in order to preserve range of motion of the joints as well as muscle tone
Full active range of motion of each involved joint is encouraged daily, with
muscle exercises as necessary.

Another 1mportant duty of the physical therapist is to give instructions
to the patient for ambulation toward the end of the stay in the hospital. Well-
constructed shoes, nat bedroom slippers, are necessary, since the patient has
not been bearing weight for several weeks. The amount of walking 1s regufated
according to the ability to carry 1t out. It is governed by the degree of pain
present in the weight-bearing joints. If pain is severe, minimal walking is
permitted during the first few trials, In some instances, it is advisable for
the patient to use a cane for balancing or even crutches for a few weeks,
in order to relieve stratn on painful weight-beartng joints. Such support
enables the patient to ambulate with better posture, Proper walking patterns
are taught when necessary, and, as the patient improves, he is guit'fcd day
by day as to the amount of physical activity permitted. Before discharge
from the hospital, the complete program of exercise and heat to be followed
at home should be outhned in detail by the physical therapist. The palifﬂl
then follows a modified hospital program and returns to normal acinity
several weeks later mn mest cases.

Druc THERAPY

Selicylates. These are mainstays for pain relief in patients wha have
rheumatord arthnitis. Aspirin and sodium saficylate are most c!.lmmon)]'
used 1n a dosage of 0.6 grams (gr. X) four times a day. Mus.! paticats are
able to tolerate this dosage for a long period of time with saxxsfaclor.y pain
sehef and a few side effects Tolerance does not develop with continuous
therapy. Salicylates are effective agents in relieving fn\}«cular su‘ﬁ'n;;s, r:
symptom present in most patients. The intravenous administration of sad
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saheylate 15 less popular now than formerly Salicylates are of value when
used topically in omtment form, as it is one of the few drugs absorbed
through the skin 1f a delayed effect 13 desired, the adminictration of
salicylates as enteric-coated tablets inhibits absorption several hours. There
are some patients who are unable o tolerate salicylates due ta gastric irnta-
tion; this can be avorded when buffered aspirin tablets are used The action
of salicylates js thought to be twofold. One action recently described occurs
in the individual cell, in which the fluid content 15 dumnished shghtly, thus
relieving pain and discomfort The other mode of action 15 on the thalamus
and hypothalamus. It is worthy of mention that occasionally a patient 1s
allergic to aspirin and may experience a severe reaction following ingestion
of one or two tablets In summary, the salicylates are considered to be the
safest drug to be used for the relief of muscular and jomt pam

Analgesics Codemne is not recommended as 1t produces mental irritabilsty
and constipation. It is realized that codeine does relieve pan, m rheumatoid
arthritis, however, 1ts effectiveness 1s overbalanced by the side effects when
taken regularly Phenylbutazone (Butazolidin) is a new eflective analgesic
with a better antitheumatic effect than the sahcylates Following 1ts mtro-
duction 1 1951 for chnseal trial, a substantial improvement of joint pamn
m a large number of cases was observed. Plasma Jevels are maximum within
two hours after an oral dose and within six to eight hours after intra-
muscular injection It 1s excreted gradually over a period of from seven
to ten days Toxic reactions occur, and 1n some cases death has resulted
The principal complications are edema due to sodium chloride retention,
a drug rash which frequently 1s irntating, activation of peptic ulcers with
hemorrhage and perforation and bone marrow depression with agranu-
locytosts and thrombacytopema The toxie reactions occur usually when
Butazohdin 15 used 1n large doses over 2 prolonged period of time Others
may develop tovic manifestations within a day or two, even though small
doses are mgested Although its use m rheumatord arthnuis is not cleasly
defined, 1t has been found to be of great benefit to some who have derived
Inttle help from sahieylates The dosage of 100 200 mg per day, which usually
can be taken without reaction, has given satisfactory rehef to many pattents
i our chme They are watched carefully for possible mamfestahons of
toxieity, if such are noted, the drug 1s stopped at once and permanently

Sedatives Sedation is desirable duning the hospital stay in view of
the fact that most patients maintain a state of apprehension, in this case
small doses of sedatives are given during the day. Occasionally a hypnotic
18 mdicated st mght in order to insure a good might’s sleep Rest 15 so vital
n this program that every effort 13 made 1o achieve 1t by day and by mght
As necessary, during the day a small dose of a barbilurate or one of the
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tranquillizer drugs is prescribed. For a peaceful sleep, pentobarbital (Nem-
butal) or secobarbital (Seconal) 1s given when needed during the hospital
stay. The drugs are completely metabolized over a period of from six to
cight hours, thus enabling the patient to awaken in the morning refreshed.
After hospital discharge most patients do not require hypnotics regularly
but may receive benefit if 2 mld sedative is given during the day for a
month or two,

Iron. The degree of anemia usually parallels the severity of rheumatoid
arthritis. Although the effectiveness of iron in the treatment of the anemiz
has not been proven, it is sccepted practice to prescribe either ferrous
gluconate or ferrous sulfate 0.3 Gm. (gr V) three times daily. Ideally, the
ron should be given between, not immediately after meals, Patients who
have severe anemia frequently derive benefit following transfusion with
500 cc. of whale blood weekly for several weeks. Impressive results have
been seen in some patients who suffered from severe active arthritis. The
effect appears to inhibil the arthritic process, as well as to correct the anemia.

Cold Salts The employment of gold salts in the treatment of rheumatoid
arthritis has been practiced in this country for more than twenty years.
Gold salt therapy is the most effective agent in our armamentarium today
to stop the progression of arthntis. The mechanism of action is not under-
stood. It is the best controllable medication leading to a decrease in the
activity of the arthritis in those who have rheumatoid disease, in the same
manner that other toxic agents may dimimsh obj and subjecti
arthritic invohiement. Recently, the records of 1093 patients who had
been under a broad program of management for a minmmum period of
three months have been studied, The data have been treated statistically
and the results noted below are statistically significant. Of 1003 patients,
369 received at least 300 mg. of gold salts during the course of treatment.
Gold sodium thiomalate (Myochrysine) was used routinely, although occa-
sionally aurothioglucose (Solganal) was substituted.

Fifty-six per cent of the gold-treated group, with mild involvement,
showed major improvement (grades I and 1I, American Rheumatism Asso-
cration classification), while only thirty-four per cent of the non-gold:
treated controls showed comparable improvement. Sixty-eight per cent of
those with moderate involvement showed major improvement {grede T and

11} in the gold-treated group, while forty-four per cent of the tom'pal’able
control group manifested the same degree of improvement. Forty-nine per
cent of those with severe disease responded with major imp t (grade
1 and 11), as compared to thirty-five per cent of the controls [ the eatire
group, fifty-seven per cent had major improvement, as compared to only
thirty-eight per cent in the controls.
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The incidence of reactions 1n this group occurred as follows-

Reaction No. of Patients
Itching or rash 213
Glossitis or stomatitis 67
Gastrointestinal disturbances 20
Renal disturbances 9
Purpura 17
Thrombocytopenia 11
Local skin reaction i
Frequency of urination 1
Anemia 1
Anaphylactic 1
Headache 3
Fatal reaction 0

The physician must evercise caution when administering gold salts
With reasonable care, however, gold is safe to use at any age, incloding
children There are several ditions which are indications to the
use of gold salts in any dosage. systemic lupus erythematosus, nephntis,
blood dyscrasias and a tendency to hemorrhage,

The urine should be examined every two weeks for red blood cells and
alburmin. The red blood count, white blood eount and blood platelet determi-
nations are checked every four weehs It is interesting to note that the first
toic manifestation upon blood-forming organs may be a decrease in the
number of blood platelets. At other times, the granular series of white blood
cells may be affected. Any decrease from the normal usualiy implies immeduate
cessation of gold salt injections, However, patients have been seen who
have had a drop in the number of blood platelets and later have been able
to tolerate small doses of gold with improvement in symptoms. A few patients
have experienced a marked reaction to the first or second dose of gold;
1f this is observed, 1t 1s 1mportant that gold be stopped and not resumed.

The results of treatment of patients with gold is most satisfactar}.
It 15 a potent suppressive agent as far as the progression of the disease is
concerned and 1s widely employed 1n clinics throughout the United States.
The mode of action of gold is not understood but it is interesting to note
that the closer a patient is to a toxic reaction, no matter how mild, the
more marked the improvement The use of gold salts is recommended as
an important adjunct to treatment in the management of a patient with

rheumatoid arthritis.
Steroids. The use of adrenocorticosteroids and ACTH has been respon-

sible for the tremendous interest in research in the field of rheumatology ni:.xc.e
1049 It is realized now that the underlying process in rheumatoid arthritis
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The incidence of reactions in this group occurred as follows:

Reaction No. of Patients
Itching or rash 213
Glossitis or stomatitis 67
Gastrointestinal disturbances 20
Renal disturbances 9
Purpura 17
Thrombacytopenia 1
Local skin reaction 1
Frequency of urination 1
Anema 1
Anaphylactic 1
Headache 3
Fatal reaction [

The physician must exercise caution when administering gold salts.
With reasonable care, however, gold 1s safe to use at any age, mcluding
children There are several conditions which are contraindications to the
use of gold salts in any dosage: systemic lupus erythematosus, nephritis,
blood dyscrasias and a tendency to hemorrhage,

The urine should be examined every two weeks for red blood cells and
albumin The red blood count, whtte blood count and blood platelet determi-
nations are checked every four weeks, It is interesting to nole that the first
toxic rmamfestation upon blood-forming organs may be a decrease in the
number of blood platelets At other times, the granular series of white blood
cells may be affected Any decrease from the normal usually implies immediate
cessation of gold salt injections However, patients have been seen who
have had a drop in the number of blood platelets and later have been able
to tolerate smail doses of gold with improvement in symptoms A few patients
have expertenced a marhed reaction to the first or second dose of golds
uf this 1s observed, 1t is mportant that gold be stopped and not resumed

The results of treatment of patients with gold is most sansfactory.
It 15 a potent suppresstve agent as far as the progression of the disease is
concerned and is widely employed 1n chnics throughout the United Sttes
The mode of action of gold is not understood but it 1s interesting to note
that the closer a patient 1s to a toxic reaction, no malter how mild, the
more marked the improvement The use of gold salts is recommended ‘a;
an adjunct to in the of a patient wil
rheumatod arthritis.

Sterowds. The use of adrenocorticosteroids and ACTH has been respon
sible for the tremendans interest in research in the field of theumatology since
1949. It is realized now that the underlying process in rheumatoid arthritis
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the article by Boland in the present book (“Adrenal Cortical Steroids and
some of therr Synthetic Analogues in the Treatment of Rheumatoid Arth-
1itis”) for & more complete discussion of this subject.

Vaccines 'The use of vaccines has been discussed in medical period-
icals for forty-five years in the treatment of rheumatoid arthrihs At the
present fime, vaccines are not accepted by many rheumatologists However,
Cecil 1solated a strain of hemol which 1s luti d by
the serum of adults who have xhcumalmd arthntis. The agglutination may
occur even when the serum s highly diluted It 1s seldom found 10 the
serum of patients suffermg from other diseases The significance of this
reaction 13 not clearly und d, but 1t 13 an 1 reaction of
relatively high specificity. On this premuse, as part of the broad plan of
management, those pahenls who are unable |o tolemm gold are given a
vaceme of killed hemol d weekly mn small
amounts of 4,000,000 b ly. The dosage 13 i
at the same level and 13 not mcreased It 1s my impression that patients who
Tecerve vaccine at weekly intervals are amproved when comparison 1s made
to those who do not receive 1t Also, 1t is appreciated that there is a psycho-
logieal factor to be considered, but there appears to be benefit gained 1n
addition to any psychotherapeutic component It must not be forgotten that
this is only one of many facets which comprise the well-rounded program
of treatment,

OtneR FacTors

Chimate has recerved condiderable attention in treatment Obviously,
those who are able to enjoy a warm pleasant chmate with a shining sun
each day feel better When the patient moves fo a warm climate, etther
temporanly or permanently, 1t 1s Jughly advisable that a competent physi-
cian outhne the program of therapy, since without medical superviston the
disease may worsen,

Inasmuch as meny patients are underweight and undernourished, at-
terpts should be directed toward maintenance of an optimal state of nutri-
ton. There 1s no specific diet, rather, a well-balanced dret should be
followed There are no particular foods espectally mdicated for arthritis,
nor are there any to be avorded Food fads are to be condemned Rheuma-
tologists generally are not convinced that there 1s any special order in which
food should be eaten. Every effort should be made to 1nsure that the patient
mamtains an 1deal weight Those who are overweight should reduce, espe-
cially if the weight bearing jounts are mvolsed Vitsmins may he poorly
absorbed by the arthritic, but the absolute mdication for their use has not
been shown m this discase In many instances, patients take vitamins as
a result of adverhsing or following the advice of thewr nerghbors

Foci of infection have been considered since early 1n the century There
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pamiul complication and is especially prone to develop in postmenapausal
women.

Psychological reactions as a resuit of the corticosteroid or ACTH admin-
istration vary from the muld to the severe. It is not possible to predict
easily in which patient the changes will occur or their severity. There is
some euphorta in all patients who are taking moderate or large amounts
of corticosteroids. Their use is contraindicated in the presence of psychoses
and 1n patients with marked psychoneurosis. Two of the most disturbing
complications of corticosterord therapy in our clinic are bleeding and per-
forated peptic ulcer. It may occur in those who deny symptoms suggestive
of an ulcer in the past. The newer steroids, prednisone and prednisolone,
seem to be more apt to precipitate these complications than the older
steroids Activation of tuberculosis as well as the masking of the signs and

p of inf such as appendicitis and p ia, have occurred.
Also of great concern is the appearance of pan due to coronary insufficiency.
This may be coincidental, but i those in whom it does occur within several
weeks after medication 15 started, it poses the question of aggravation of
an underlying process,

Postoperative deaths have followed surgery as the result of shock due
1o adrenal wsufficiency. 1t is impossible to d ine the extent of adrenal
cortical insufficiency in patients who have taken steroids, nor for what
period cortteal insufficiency persists following cessation of admimstration
of the drug. Therefore, 1t 15 wise to give large doses of hormones just before,
durtag and after surgery, with gradual tapering off to prevent this irreversible
shock As a reminder, the hormones can be given orally, intramuscularly of
intravenously as necessary

Use of hydrocortisone or prednisol TBA int larly effects
maximum benefit when used 1n the knee joints ‘or small joints of the fingers
There are some patients with theumatoid arthritis who derrve permanent bene-
fit. However, the benefit is much greater in sumilar joints when they are afflict-
ed with osteoarthritis, The techmque for injection of the knees is easy .if a
small needle 1s used and introduced just below the patelfa, with the knee in 2
flexed position (e g, over the edge of the examining table). It is mufh less
difficult than the lateral approach A satisfactory method of imjection of
the phalangeal jomts is to select a needle as small as 26 gauge and insert
it ust under the capsule. No attempt is made fo enter the space bc.hmﬂ
articulating surfaces. This method is almost painless and ﬂo‘cs. not injure
the joint surfaces in any way A dose of the steroid should beam.]ec:ed uer;
seven to fourteen days for four or five occasions. The knee joints r'espo"
best following the injection of 50-200 mg. of by dmcorﬁsonevor prednisolone
TBA. The phalangeal joint will respond to 15 mg The re]lrl: after admm-
istration has been dramatic in many instances The reader is referred to
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25 1t may backfre and cause the patient lo lose confidence. Many patients
have underl 1 factors which hinder mprove-
ment When thNe can be dnscusaed frankly, with lessening of undue emo-
tional stress, the patient’s mund can be put at ease Swam has noted amazing
improvement m some when unhappy home relationships are corrected Mar-
golis presents an enlghtening approach to this problem (see p 42).

Often 1t 18 not necessary to provide for a psychiatrist in consultation;
the attending ph has safficient und ding to be able to handle
the problems easily if he 15 willing to take the time to do 1t. However, those
patients who need orthodox psychiatric care, including shock therapy, are
best handled by a psychiatnst

MANAGEMENT AND EDUCATION FOLLOWING PRELIMINARY
INTENSIVE TREATMENT

Ideally, the first phase of treatment has taken place during a period
of three weeks 1n a hospital 1n cooperation with the Department of Physical
Therapy. It 1s assumed that the management has been carefully and sym-
pathetically supervised, When 1t 1s imposcible for the patient 1o go to the
hospatal, a compromise must be made, but experience has proven 1t 15 not
as effective,

After discharge from the hospital, or at the end of three weeks of
similar therapy, the patient continues two or three weeks at home, following
a modified program, before attempting to return to full-time duties During
this time the patient 15 permitted to have less bed rest, but follows all other
phases of the previously outlined program

At the end of this period, which dates five or six weeks from the
wtiation of therapy, the patient 15 usually ready and antious to return to
work, He 15 then instructed to follow a program of rather stable nature,
which will continue for months It 1s a modification of the program outlined
1 the hospital Among the most amportant of these factors are (1) bed rest,
s much as possible and compatible with the daily hving program. A
minimum of ten hours at might 15 most desirable and when possible, an
extra hour or two during the day The bed must contam a firm mattress
(2) Adherence 1o the several structions outlied by the Department of
Physical Therapy {3) The weekly mnjection of a gold salt. Therapy 1s dis-
continued 1f reactions occur, but may be resumed later in smaller amounts
1f the reaction 1s a mild one (4) In those patients who are unable to
recewve gold salts, the weehly anjection of a streptococcus hemolyticus vaceine
13 used. {5) Adrenocorticosteroxds or ACTH are used as indicated (6)
Salicylates are prescribed i liberal amounts for the relief of pam and
stiffness (7) Good rutntion must be maintamed by the mntake of a normal,
well balanced duet adjusted to body build {8) Proper chairs are recom-
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is no proof that the removal of an infected focus will permanently alter
the course of rheumatoid arthritis. Surgical eradication should be per-
formed only when it would be indicated if the patient did not have arthritis.
The wholesale removal of tonsils and teeth and radical surgery of nasal
sinuses has long since lost favor.,

The correction or prevention of deformities is a vital factor in treat
ment The ideal type of mattress and the use of pillows has been discussed
previously. Attention should be given to the hands of the patient as he 1s
lying in bed, typically with fingers outstretched and wrists extended This
may result in a disabled hand. As mentioned before, the patient is instructed
early in the course of treatment that the hands should be loosely closed
with wrists slightly cocked when they are not actively in use. Excessive
activity of the hands 13 harmful and leads only to increased deformnties
with loss of function.

Serual plaster splints should be applied early if flexion contracture of
the knee has occurred that has not responded after ten days’ rest in bed.
Such splints make the patient comfortable if the procedure is instituted
eatly, otherwise, the partially flexed knee is painful. Wathin twenty-four
hours after the application of the first cast, the pain disappears. As e(temio'n
of the knee ncreases, new plaster casts are apphed until full extension is
obtained It should be emphasized that the knee be put through its range
of molion several times daily as soon as possible. This preserves function
as well as muscle tone. The patient soon enjoys the cast, sleeping Mll{l it
10 place and keeping it under the leg most of the day. The knee is exercised
best, passively and actively, following the application of heat 1n the Phys’tﬂl
Therapy Department Muscle tensing training is started early. As the patient
is able to carry out such procedures, they are performed several times A:Iall)'
11 addition to the session in physical therapy. Traction of the legs n patients
with flexed knees 1s no longer favored in most climies

The psychol. [ aspect of is vital. Fust, the patient must
be satisfied that a th h i has been perf d by the physi-
cian. Also, there must be conviction that the treatment outlined i{ most
desirable and will produce the best results. With such indoctrination, 2
desire 15 created to follow the regimen with enthusiasm and unders[a.ndlﬂgv
in order to attain maximal improyement The jmtial visits at the l')cgmmné,’
of therapy are crowded with details to make certain the program is s(a]rtrs
properly, but during each subsequent visit a closer re]:alwnsbxp devel 05{
which enables the physician to mspire confidence, giving that Pem‘m
mind essential for maximum progress It is desirable to discuss some u'ngl .:

i evidence of imp: which is f: ble and B
such times No commitments should be made that are not based upon :;n("un
pated results It is not wise to hazard a guess without adequate foundati

)
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mended, which means the use of only occasional or straight-backed chairs,
At no time 15 the patient allowed to sit in a lounging chair or davenport,
(9) In order to remind the panent to maintain good posture, he is asked
to stand with body erect and to take six deep breaths every hour on the
hour. (10) It is necessary to continue psychotherapy in order to presene
the desire by the patient to follow the program. There must not be any Jetup
mn reassurance. (11) The physician as well as the patient should mamtain
maximum interest in the problem. Office personnel cannot take the place of
the doctor at the time of an office visit by the patient suffering with arthritis

SUMMARY
The opti 2 of 1k id arthritis consists of a well-
integrated program tailored to the particular requirements of each indi-
vidual patient, This can be mitiated best in a three-week period of hus-
pitalizatron, during which time careful supervision of the treatment and
education of the patient is possible Bed rest, physical therapy, gold salt
ecti Igesi dati fon or correction of joint deformi-
ties, maintenance of optimal nutrition, use of corticosteroids or ACTH, and
intensive psychotherapy are among the important phases of treatment of
this stubborn disease Following indoctrination in the hospital, the patient
should appreciate the fundamentals involved in treatment and be prepared
to continue the therapy at home for many months if necessary, unti ma.xf-
mum improvement is noted. With current therapy, the patient should antici-
pate an exeellent result and look forward to the pursuit of a normal,
useful hfe
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traindications must be ruled out before instituting treatment These include
actwe tuberculosi hy and severe psych oses, severe diabetes
mellitus, active pl!pht ulcer, marked renal insufficiency from any cause, and
Cushing’s synd: (5) Relatnse indications should be weighed care-
fully. The risk of administering steroids is increased by certamn conditions,
ie, arrested tuberculosis, actwve i it i far or renal disease,
dabeten melbius of any degree, past },.qm, of peptic uleer, tendency o
hromb i 5

1sorder:

2 p
and preguancy.
PREPARATIONS AND THEIR COMPARISONS

f " <ol

Several ant y steroid prep are avail-
e

able In general, they promote qualitatively sinular
and they all share the major hmtations of steroid therapy However, some
differ significantly 1n milligram potency, m certan metaboltc properties
which nfluence the development of comphicating side effects, and in their
relative effectiveness on systemic and intra articular adnumstration  These
vanances are sufficient to demand discriminate choice of preparations for
individual patients,

Cortisone and Hydrocortisone  Both hormones may be 1solated 1n crys-
talline form from adrenal cortical extracts, but 1t 1s probable that hydro-
cortisone 15 the principal glucocorticord which is secreted naturally. The com-
pounds bear close chemical resemblance, their structural formulae differing
n but one detand hydrocortisone has a hydroxyl radical where cortisone has
a hetone group at the 11th carbon position 1n the steroid nucleus (fig 1).
The metahohc and xnllrheumauc acunues of the two hormones cormpoml

qualstatively, but g ] has greater mill potency
(tﬂxmaled to be twice as great from lnologw tests 11 ammals and 25 to 50
pet cent greater from chmeal jaons) , dingly, smaller

doses of hydrocortisone are required to promole equivalent clinical improve-
ment Some investigators hold that hydrocortisone extubits some therapeutic
supenority; when smaller but equally eficient milligram doses are employed
orally, certain side effects (psychic stimulation, salt and water retention,
excessive appetite, and weight gain} have seemed to lie fewer or less pro-
nounced

Hydrocortisone 1s supphed for oral use in its nonesterified form (free
aleohul) and for intra articular injection as an ester (acetate or tertiary-butyl
acetate) . The esterified preparstions are less soluble and are poorly absorbed,
this lowers their eflficiency orally but prolongs their local action The strengths
of corhsone (free alcohol) and cortisone acetate are similar on oral ad-
mimstration, and as the acetate ester 13 easier to manufacture, it 1s provided
commercially Results from intra arbicular nstillations of cortisone prepara-
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absolute contraindicati for (9) The prolonged admini

of steroids produces functional depression of the patient’s adrenal cortices;
although reversible, this creates a potential hazard that requires the apph-
cation of special protective measnres during periods of extraordinary stress,

INDICATIONS FOR STEROID THERAPY AND SELECTION OF PATIENTS

From the preceding considerations it is abvious that the adrenal cortical
N N

hormones have many sh as agents for
arthritis. But they also have distinct attributes and they constitute the only
therapeutic weapons now available that have the capacity to inhibit rapidly
the signs and symptoms of the disease. When properly prescribed, they aliow

habil for useful ion in a high p of patients; indeed,
the rheumatic manifestations of many patients defy successful controt by
other existing means. Despite prevalent, justifiable criticisms of their inade-
quactes, most rheumatologists would bewail the prospect of managing many
of their rheumatoid patients without the accessibility of steroid compounds

Authorities agree that steroid therapy should be restricted for carefully
selected cases and that 1t should not be prescribed to the exclusion of other
time-tested helpful p d M. should also include a sound

prehensive program g of well-regulated rest and exercise, prop-
erly balanced diet, avoidance of undue emotional stress, physiotherapeutic
procedures and graded muscle evercises, careful handling of affected joints
with proper supports and splints, jonal and rehabil
and simple analgesics Steroid administration does not prohibit the use of
gold salts Apparently the two forms of treatment may be employed together
at times with advantage.

The author’s present attitude toward the selection of patients for sterord
therapy may be summarized as follows. (1) More conservative and simpler
methods should first be given a fair trial This applies particularly to patients
whose disability is not great, whose disease is relatisely mild in form or short

in durati hen judg) hased on experi indicates that the process
has a good chance for early natural reversal. If conservative measures fall
or prove inadeq the patient’s suitability for steroid therapy should be

examined. (2) Candidates should qualify on several points of subih'l)'
capacity for sustained cooperation duting the necessarily prolonged period
of 5 full und ding of the limitations and possible hazard>
involied; willingness 1o accept partial improvement from doses of reason:
able size—to compromise, if necessary, for “part of a loal” in t}_xc mx:rrlsdl
of safety; and availability for close medical supervision. (3)vslemlds s}m’u
be prescribed only when the rh d process is potentiall respC
Improvement may be expected in those mamfestations due fo active inflam-
mation, not in those due to irreversible structural damage. (4} Absolute con-
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tions are unreliable and distinctly inferior to those obtaned from esters of

hydrocortisone.

EHaOH CHy 0H
c=o ¢=0

Oy -OH HO. OH

'd o*
CORTISONE HYDROCORTISONE

CHz0H CHyOH
1 1
c=0 c=0

o, S-OH HO, L-OH

PREDNISONE
(A" —cornsone)

0%

PREDNISOLONE
( A' ~hydrocorhisone )

Predmsone and Predmsolone  These compounds are synthetic analogues
of cortisone and hyd. isone, respectively. They differ c ]Iy from the
parent hormones by the addition of a double bond between the first and
second carbon positions 1n the sterod nucleus (fig. 1). Prednisone and
prednisolene exhibit similar milligram potency and metabolic actinty on
systemic administration, for practical purposes they are interchangeable.
Therr antith power per mill (as gauged by clinical compartsons)
and their adrenocortical activity (as measured by assays in animals) are
approumately four times greater than those of hydrocortisone. In other
words, the degree of improvement 1n rheumatoid mantfestations obtained by
a gaven amount of hydrocortisone would be sustained by one fourth the dose,

in mll of predni or pi ! (as an aserage). Gnen orally
s : dnisol

mn dosages of equal antirh strength, pred and

d the same metabol H as cortisone and hydrocortisone

P
with the following exceptions: (1) Their tendency to produce salt aed uult:r
retention, potassium loss, and blood pressure elevation is distinctly less; this
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dissociation of properties is often useful chinically, allowing some patients to
take proportionately larger and chinically more effective antirheumatic doses
(2) They are more prone to cause gastric irritahon and peptic ulcers,
ecchymotic skin lesions, and vasomotor symptoms.

Esters of predmisolone {acetate, !erllary-bulyl acetate, etc } are effective
on intra-articular 1l and greater mlli potency
than ding esters of hyd i Predni: like
those of the cortisone parent, exert an indifferent local xeapome

New Evpersmental Synthetic Steroud Analogues fig. 2). The sterord
nucleus lends itself to almost countless permutations 1n structure, and during
the past few years chemists have devised hundreds of new synthetic analogues
of cortisone and hydrocortisone Studies with these substances have provided
wmuch information regarding the relation of the structural configuration of
steroids to their biologic actions, and hope prevails that compounds with
more selective antitheumatic activity will be devised n the future. It now
appears that the steroid molecule must have oxygen groupimgs at the 1lth
and 17th carhon pouitions 1n order to exert antranflammatory effects, but
certatn changes elsewhere may matenally influence not only anti-mflamma-
tory potency but certain accessory physiologic properties A few recent devel.
opments, though still n the investigative stage or not directly apphcable to
the treatment of rheumatic diseases, are worthy of mention, as they may
foreshadow the creation of new drugs ta be placed at the physician’s disposal.
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'Two discoveries seem to have particular significance: (1} The demon-
stration that halogen atoms placed at the 9th carbon position preatly weresse
the biologic power of hydrocortisone. One such compound, 9-alpha fluoro-
hydrocortisone, for example, has antirheumatic activity which is ten times
greater than its kindred pound. Its salt: g and p sing
properties, however, are increased even 1o a greater extent and this kas pre-
cluded ats use as an antirheumatic agent. (2) The discovery that the place-
ment of a double bond between the first and second carbon atoms of cortisone
and hyd yielding predni: and prednisol increases the
ant-inflammatory strength of the parent compounds without augmenting
electrolyte activity. Subsequently 1t was logical for chemists to combune these
two structural changes. By so doing the biologic activity of the compounds
created was found to be multiplicative. Nine-alpha i Inisolone, for
example, has been determmed to be 40 times as potent in antirheumatic
strength as hydrocortisone; but, again, this compound has tremendously
powerful sodium-retaining and potassium-losing activity and could not be
apphed as an antirheumatic drug. Later it was demonstrated that the placing
of a hydroxyl group at the 16-alpha position attenuates the excessive electro-
Iytic effect, without eliminating the anti-infl y action, of Delpha
fluoropredmisolone This has led to the development of 2 new series of com-
pounds, one of which (9-alpha fluoro-16-alpha hydroxy prednisolone-triam-
cinolone) is currently undergomg clinical trial.

Recently, it was discovered also that the addition of a methyl group
at the second carbon position selectively enkh: the sod taining an
potassium-wasting properties of 1l-oxygenated corticosteroids, But 1f the
methyl radical 1s introduced at the 6th carbon position instead, no such
increase in electrolyte activity results. One of these compounds, 6-methyl
prednisolone, has been found ta exhibit powerful glycogenic and antnflam
matorv activity in amimals, and it is now being evaluated n xhe'uma:aid pa-

chermeal innovations to come.

DOSAGE PRINCIPLES AND PLANS FOR SYSTEMIC ADMINISTRATION
nged umater
has proved
complished

Various treatment programs have been tried, but the prolo
rupted plan of admimstrahen, using minimal maintenance doses,
most practical. With this scheme, dosage regulation is asually accomp e
in three stages (1) an initial period of suppressive doses; (2) S.P."‘“t. )
gradual dose reduction, and (3) the period of continuous administratio:
with minimal mamtenance doses.

Some General Principles The basic policy should be to
sustan a degree of disease suppression which is optimal for U

promole and
he indovadust
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(following meals and at bedtime) provides more even control and minimizes
the total daily requirement. A relatively larger divided dose taken in the
morning when symptoms are worse may be advantageous.

(8) Some patients who have been well controlled for prolonged periods”
may Ily become rel ly refractory; impi may detertorate
despite increasing and finally prolubitive amounts of steroid, In such instances
Tesponsiveness may return 1f the drug 1s gradually withdrawn and a treat-
ment-free period of 2 to 3 months is allowed.

(9) When, for any reason, steroid therapy 1s discontinued, the dosage
should be tapered off slowly to prevent withdrawal symptoms (weakness,
fatigue, lowered resistance to stress, sudden flare-up of articular manifesta-
tions, etc ) Generally it 13 best to gradually wean the patient from treatment
over a period of 2 to 3 months

Initial Doses. Optimal doses at the beginning vary among individual
patients, but the amount depends mainly on the severity of the rheumatoid
arthritis, As a rule, total daily doses in the neighborhood of the following
suffice severe cases—60 to 70 mg. for hydrocortisone, 12,5 to 175 mg for
predmsone and predmisolone, moderately severe cases—S0 to 60 mg for
hydrocortisone, 10 to 12.5 mg. for prednisene and prednisolone, moderate
cases—40 to 50 mg for hydrocortisone, 75 to 10 mg for predmsone and
prednisolone These amounts should be continued until satisfactory suppres-
ston of the active clintcal manifestations has resulted, ordinanly for 2 to 4
weeks. Usually steroid therapy should be denied to patients with mild dlsea'ee

Reduction of Dose Dosage should be gradually lowered i stepike
fashion, reductions of 5 to 10 mg with hydrocortisone and 125 or 25 mg
of prednisone and predmsolone being made at intervals of every 7 to 14
days, sometimes more slowly The smallest total daily amount whlc'h will
control the manifestations adequately and/or safely should be considered
as the maintenance dose.

Maintenance Dose  Among our patients maintenance doses per day for
hydrocortisone have usually ranged from 40 to 60 mg in severe cases, 30
to 50 mg 1 moderately severe, and 15 to 30 mg. in moderate cases. Doses
for predmsone and prednisolone have ranged from 10 to 15 mg. for severe
cases. 5 to 15 mg, for moderately severe, and 25 to 75 for moderate cases
Once established, maintenance therapy should be continued without JE':[Y'
ruption, the doses being adjusted from time to time to accommodate she ;
in disease activity or to control adverse reactions As the I'reque;lc}t’ ::d
severity of unwanted side effects are directly related to the amount ; ; :! i
used, dosages must not exceed those which can be well !oIera;e :isa“m
practice it 15 necessary to view minor Cushingoid signs as acceptable n

i Our experience would
and not obigatory reasons for lowering dosage perence vald

indicate that the following doses constitute the upper limits whi
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Preseribeg safely gyor fong Periody; fo, men—60 1, 79 Mg a day of hydro.
Cortisone, 15y, 175 MZ. 2 day of Predmsone o, Prednisolone, g @ omen—__
01050 g 4 ay of hydracorticone, 1 © 125 mg 4 day of Predmsone
or prednisolone.
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Factors Influencing the Success of Hydrocortisone Therapy Aside from
the recognized correctible mistakes in management (ie, poor selection of
patients, inadequate supervision, improper dosage regulation, neglect of ap-
propriate rest and simple ! 1 , d of trauma, etc.),
which may lead to failure, therapeutic results are conditioned chiefly by two
factors—the severity or activity of the disease and the duration of the arthritis
prior to treatment

[ aveconre
iascouate

Ta% 79%
5% ax
22% %
Z %
s | 4" " = 28
DISEASE  (I9CASES) (¥4 CASES) (31 CASES)  {35CASES)  [SBCASES)  [150CASES)
CURATION  Lew Thant¥e  V-2is 3-5% 6-10%s  Overio¥s  Tatok Group

PRIOR TO R,
Fro 4 Hydrocortssone therapy 1mprovement in refation to disease duration {(Amn
N1Y. Arad Sc 6!- 319, 1955)

At the time of analysis, umprovement was graded as adequate in 36 per
cent of the patients with severe, 57 per cent of patients with modera)e].y severe,
and 88 per cent of patients with moderate disease (fig. 3)..Fcr satisfactory
control the more severe cases all too often required excessive doses—doses
which could not be tolerated or which were considered unsafe for long-term
adumistration. Daulitless, over-all statistical results would be mare favorable
1 any series contaning a higher percentage of moderate and.some m;lg
cases The remission rate was greater m patients with moderate disease (1 -
per cent) than m those whose arthritis was moderately severe (71 per cent}

v 0025 per cent}, .
= sePz:eintagewi};e results were most favorable whe.n the arthritis wa: :df
vely recent origin. The crucial pomt was approxlm:jxtely tivo ye.!rst, -
fter, az disease d leng] d, the proportion of adequa ;d]
sponses lessened progresswvely (fig. 4] The rer'nisslon rate ]:vns tie:ly:arz’
lower 1n patients whose disease had been established more ;2311 iy
{4 per cent) than when the duration was two years or Jess (H ;e e

Deterioration of Improvement with Pmlmlgan.ml n/[ l;.v 13:“'0" i
Therapy. Analyses made at intervals duning the period ';. ol =erb e
vealed that as treatment was continued over the months, the num

relay
b
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tients showing adequate 1mprovement became smaller The data summar
ized 1 figure 5 may be confuning unless 1t 13 understood that patients were
added to the series as the study progressed and that others were dropped
from time to time because of remssion, msufficient benefit, or other reasons.
The disease was satisfactonly restrained in 72 per cent of patients at the
end of 6 months, but this percentage dechned to 59 per cent at 18 months.

Influence of Long-Term Hydrocortsone Therapy on Disease Progress
Among the 150 patients, 50 of them (or 33 per cent) showed evidence of
disease progression duning the observation perind Functional capacity was
not modified significantly by advancement of the arthrtis 1n 19 of the pa-
tients, but 1t dechned n the remaimng 31 As might be anticipated, the
ahility of sterord therapy to restrain progress of the disease varied sndirectly
with the sevenity or actiity of the theumatord arthritis Progression was

WITH INTERFERENCE OF FUNCTIONAL CAPACITY

D WITHOUT INTERFERENCE OF FUNCTIONAL CAPACITY
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noted in 44 per cent of severe cases, 31 per cent of moderately sesere cases,
and in 22 per cent of moderate cases (fig. 6). There was no uniform cor-
relation, however, between the frequency of disease progression and the
duration of the arthritis prior to therapy (fig. 7).

Comparison of Oier-all Results from Hydrocortisore, Prednisone and
Fredmisolone Results from relatively long-term studies with the three com-

B wro mreaseence oF runcrows, camey

[ wimmour mrenrenence or runcriona. camarry
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DISEASE  (ACAEN (BGGEA CHCASES| (WCASS! (SCASES] (R0 CASES)
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Fic 7 Hydrocortisone therapy disease progression in relstion to dicease duranon
(Ann NY Acad Se 61 319, 1955)
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pounds differed Litle in patients who were treated with steronds for the
first time. In 32 pattents wha recenned prednisone or prednisnlone as imhal
therapy, the percentage showing adequate degrees of improvement at the
time of zoalysis was almast wentical to that recorded for a group of sumilar
composition treated imtially with hydrocurtisone (fig. 85

That predntsone and predoisolone are capable of maintarning salisfac-
tory response among patients amenable tn hydrocortisone therapy was evi-
dent in 39 of our patients whose treatment was trausferred while they were
being maintsined successfully on hydrocortisone (hg 9). The doses eme
Ployed for prednisone and predmsolone were, on an average, pprovumately
tnefourth as large 1 milligrams ss for hydrocortisone Sit 1o 9 munths
#fter transfer of treatment, 38 of the 39 patients had retained an adequate
ireatment status

Our observations, like those of others, demonstrated that replacement
of therapy with predmsone and predmsofone may restore adeguate fevels of
impravement in a significant number of patients whase arthritis has escaped
tontral after the prol d ad of hyd isone. Seventy of our
Patients whase improvement had detertarated below adequale levels were
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transferred to prednisone or prednisolone. In general, this was a stubborn
group of patients, most of whom had severe or moderately severe diseases
{96 per cent) for Jong duration {over 3 years in B2 per cent). They had
received hydrocortisone therapy uninterruptedly for long periods {average
19 months} and in amounts which were judged in individual cases as upper
limits with respect for safety. The doses employed for prednisone or pred-
nisolone were larger in terms of antitheumatic strength (average 5.2 mg
per day greater than the calenlated equipotent dose of hydrocortisone, an
amount which would he roughly equitalent to an extra 20 mg. a day of
hydrocortisone). Following change of treatment to the dersatives, the im-
mediate results were favorable in 58 of the 70 patients. As therapy was
continued, the number of patients showing adequate improvement gradually
dimimished, but at the end of 6 10 9 months, rheumatic tontrol semained
satisfactory in 47 per cent (fig. 10). Considering the composition of the group,
the 1 ion and of major imp in pearly one half

of the patients for 6 to 9 months was an impressive accomplishment—and,
although statistics are not available, successful management has now con-
tinued in many for as long as two and one-hall years.
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Comparison of Unwanted Side Effects from Predmsane, Prednisalone,
and Hydrocornsone; Their Influence on Management Observations regard.
ing the incidence and character of hormonal side reactions and complica-
tiors from these three steroids permit the following deductions: (1) The
total incidence for side eflects is not lowered when predasone or predmisolone
is substituted for hydrocortisone 1n smaller, bt equally potent, antitheumatic
duses; (2) the total number of side effects s increased when predmisone
and prodnisolone are employed in dosages which exceed equivalently potent
amaunts of hyd i (37 pred and predmisolone differ from
hydsocortisone m theiv tendency to produce certain imdividual undesired
reactions

A companison of the incrdence of individual side effects noted during

w
24
#

«§:—z§ §§ s = 38 2 7
Ty oh g PomroBoasofogec

Fic Y4 Number of individual sdverse efacts among 39 patients vn hydrocornisone
therapy compared with number following transler of mesbieation to prednivone or pred
nilone in dusages of approximately equivalent antiheumatie potency 1J AMA 160
€13, 1938)

lydrocartisone therapy and after 6 to 9 months of predemsane ot predrsolone
therapy given in doses that were smaller in terms of milligrams, but approu-
malely equal in antithenmatic potency, 18 shown 1n fig 11. The figures inh-
cate that predntsane and predmsolane have a lessened tendency for salt and
»aler relention and for blood pressure elevation, but a greater prochvity
for Bigestne complaints, ecchymohic shin lesions, and vasomotor symptoms,
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Their disposition for other reactions differs Tittle from that of hydrocortisone,

The differences in tendency to promote individual untoward signs are
demonstrated more prominently among patients whose treatment was frans.
ferred from hydrocortisone to prednisone or prednisolone in dosages which
exceeded those of equal potency (fig, 12), Even with proportionately higher
doses, the incidences of fluid retention and blood pressure elevation were
distinetively reduced with the synthetic analogues; but again, the number
of patients with digestive symptoms, purpuric lesions, and hot flushes
mereased sharply.

[Jrvosccomsone [eamson on mesuscuone

o
3 « we &
%§§§g$§§«;g§gig,§§§§§
ﬁﬁ“éu§§§§ﬁ‘>.ﬂ EE I
£ 8¢ & . b
4 £ 3

e
Fig. 12 Number of wndindual adverse effects among 70 patients on hdw:’:‘;t e
therapy compared with number following transfer of medication to prvdmsonelh ot
nisolone 1 dasages which, 1 terms of antitheumanc potency, were greater thal
hydrocortisone (JAMA 160 613, 1956)

rotrolvte dusturh

The dispanty d. for two react el y pg
igesti icati s special comment. The lawered sa

and digestive complications, de::r?ts Pand e often permts the

v activty of I e
::;;ircation of more potent and effective d'osages, csp.eclalb wl:::e :ie;:i :',r:o-
hydrocortisone or cortisone is the deterring .f.ach)r in manags e ) T
gether with correction of hypertensive reaction .(\\hlch (;nxlyams T iy
others, 1 responsible, at least in part, {or the improve: sl s de.
result from change of medication in patients whose th}:ui: e e
teriorated after prolonged hydrocortisone or cortisone ld eco&);licmom -
hand, the greater frequency of digestive symptoms an
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and dnisolone is dis g Among 109 of our patients
who were subjected to transfer of treatment, symptoms charactersstic uf ulcer
or less definite complawnts {posteihal nausea, gaseous dyspepsia, ete ) were
nited in 7 dunng hydrocorisons admistrotion, and wn 33 afier the sub-
stitution of predni: ar pi i i xray studies were
a[l‘amphthgd m the 33 5)mplnmaho patients, and peptic ulcers were demon-
strated in B of them (gasinc i 4, duodenal m 43, 3 were compheated by
gross hemorrhage, none by perforation In each instance the roeatgenagraph-
twally demonstrable ulcers healed with nigid ulcer mnnagemem, meliding
the wee of anticholi drugs, predai or
was discantrnued in 3 but pot in xhe other § p:mems.

Eventually all patients recelving predmsone or prednisolone were ad-
weed to avard haghly-seasoned aad irritating fonds and to tahe non-absorb.
able antacids {ad hydroxide gel with tristheate} wih
each divided dose of sterord as prophylactic measures, interval feedings of
bland foed or milk were prescribed far some These procedures Xcsnem-d the
{reqeuncy of digestive complaints decrdedly, but 18 was not evident whether
they sctuslly presented the develapment of peptic ulcers, In an attempt to
clarify this pomt, 151 of our patients wese secently subjected lo routine
fastrointestinal x ray studies Each of the patients had received predmsone
o5 prednisolone uninterruptedly for 6 to 18 months, and for © or more months
antacids had been taken regularly with each dose of steroid Despte thie
measute, 9 active peptic ulcers were discavered, 6 of whuch were prepylone
in focation and 3 were duodenal, The defects were actompanied by character
istic ulcer symptoms wn 6 patients, but 3 were totally asymptomatic How
vany uleers may have been prevented by complemental antactds cannot, of
tourse, be answered—but it 15 clear that they frequenth fail to protect
azamst the complication

PREFERENCE OF AVARABLE STEROIDS FOR SYSTEMIC THERARY

Tt would sppear that each of the steraids effective agamnst rheymatund
arthntis has 2 place among our thrrapentic resvurces snd that they should
complement, rather than compete with, each other On the havis of statistical
tesults of fong! mm admnistration, there would seem to be intle 1o chonse
ameng hyd, Ani: and predmsol as intlial treatment
agents Prednssane or predmu)lqnc appears to be the drug of choice when
salt and water retention is an actual of potential proldem (congestne heart
drense, artecial typertensian, edema from cortisane or hydrocorticone ad
mmx«lmtmn. ete ) and m paucnm whase response to the older sterond proves
Lo be i . Conversely, by should be preferred in patients
with past hustary of peptic weer, gastric irsitation from the new stesods,
and perhaps under other circumstapces not yet defined
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SOME NOTES ON THE ACCEPTABILITY, PREVENTION, AND
CONTROL OF UNWANTED SIDE EFFECTS ’

The various risks implicit in the therapeutic use of steroids have now
been fairly well determined. Most undesirable reactions are fully reversible
and disappear promptly or farly promptly with reduction of dosage or ces-
sation of administration Nevertheless, their intrusion serves as a pramary
obstacle to the more successful application of steroids, Indeed, the achieve-
ment of satisfactory results is often a matter of striking an effectual balance,
through dosage regulation and adjunctive measures, between wanted and
unwanted steroidal effects But the attainment of this balance is not always
possible and not infrequently good rheumatic control must be sacrificed
order to curb accessory manifestations of the drugs

Generalized obesity and abnormal deposits of adipose tissue in the
cheeks (facial mooning), supraclavicular fossae, and the back of the neck
are among the most common signs of steroid excess Weight gain is more
easily prevented than carrected, and it is advisable to limit the caloric intake
during treatment as soon as the patient’s weight approaches an optimal level
Localized deposits of fat decrease or disappear with dose reductron but minor
changes. such as shght or moderate facial mooning. may be safely accepted
by the patient if lowering of dosage seriously interferes with symptomahe
rehef. .
All anti-infl; ¥ steroids produced so far have glycogeni aclu{ll)'a
but apparently non-diabetic patients have sufficient functional reserve of islet
tissue to offset their anti-insulin effects at ordinary Jevels of dosage. The
sugar metabolism of patients with diabetes mellitus may be greatly dmvu{bed
by steroid administrahion, and frank diabetes requiring more than minimal
amonnts of insuhn for control is usually a contraindication to treatment.
Mild or latent diabetes need not necessarily prohbit their use in moderate
doses, providing the aggravated condition can be handled by 5‘2‘“)’ ﬂ"‘
striction and nsulin if necessary. Predni: prednisol and
sone create about the same degree of disturbance in carbohydrate metabolism
when they are prescribed m equally potent antirheumatic d?ses )

Large doses of corticusteroids may cause negative nitrogen b’;““‘
Diets hugh in protein and the compl 1 use of methy one and -
tassium salts bave been ted as to cf t this ‘E“dfzz)
But with ordinary therapentic doses. even though continued for long PE"M *
clinscal evidenre of accelerated protein catabolism is rarely nn\eﬂ,.undt .:;
precautionary steps are seldom necessary. Furthermore, our E:_P“:';:ig‘:ﬂ
uminterrupted therapy among juvenile rheumatoid arthntic patient o hen
that there 15 hitle, 1f any, interference with growth and development ¥/

reasonable doses ate applied . o of
Fxcessive amounts of corticosteroids may impede the formatu
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granulation tissue and hinder wound healing The inkibiting effect appears
ta be proportional to the degree of hyperadrenalism induced and lutle or
no retardation is noted when cortisone in doses of 100 mg. a day or less,
hydrocortisone in doses of 75 mg a day or less, or predmsone and pred.
nisolone in doses of 37.5 mg. a day or less is given. In our expenence post.
operative wound healing has not been a problem with recommended thera.
peutic doses.

The occurrence of edema, usually muld but sometintes pronounced, not
infrequently accompantes the use of cortisone and hydrocortisone Ordinanly
this responds to dose reduction and the dietary restniction of sodwm, but
cccasionally diuretics are required to hasten dinresis. Indtances of potaseium
depletion from large doses of the hormones, with attendant marufestations

B . o , ,

coupled with salt and water retention, covld be hazardous to patients with
impmred vardiac function As electrolyte disturbances rarely result from pred
msone and prednisalone when they are guex i customary amounts, the
1nitake of salt need not be curtailed unless evidences of Burd retention appear.

Skeletal d i is 1 by protrseted 1
therapy. Fractures, especially compression fractures of vertebral bodies re-
sulting from mrnor 1njury of occurring spontaneously, represent seriaus com-
phications They are more prone to develop when other factors conduene to
nleoporosis coexist, such gs senthty and the presence of severe rhewmatad
disease. For prophylatis against accelerated decalcification amang older per-
sons receiving sterosds, high protein and calcium diets and methyliestosterone
ot analogues with more selective anabolic properties (norethandrolone! have
Lren recommended, as yet there 1s no fitm chmeal evtdence of thets counter-
vailing action,

Cutaneous changes attributed to androgen activity may appear during
treatmen?, Acne js uncommon and rarely severe Hypertrichasis 12 not un-
common among women and may increase gradually with prolongation of
therapy. Occastonally 1t hecomes cosmetically obgectionable and 8 few of
vur patients have had the excess haw removed by electrolysic. Oligomener-
thes of amenorrhea occurs snfrequently Vesomotor symptoms, such as hot
Bushes in menopatsal women, may be aggravated, especiaily from prednitone
and prednisolones usuatly these can be controlled with ofal estrogens Pur-
puric skin lesions are common, larly during pred or predaisal

dministration, nesther the physiologs haniem of thewr prod nor
raethods for their correcton have been found

Major mental disturbances with frank psvchotic reactious kave been
reported iy a few patients during steroxdt admnistration Most of these pa-




tients ), istories Overt Psychoyj, €Pisodes r8ina] bsy.
choIogic I t, b, ap, ently som, have had ,, s ackgroy, d,
episod, de: elop, S with, Varming d as 4 SUTprise 1, th PRysician
0 serigy, ental ro,, h been C0Untereq i Practice, 1,
May be o ast, fact hat the dry denjed
to batienys | ith eyig, fona) ;, Stabiliy, or Psychotic o odes gng
to the g, t thay at h. been given eXeept op 5 Teasonably dosage
bas,,

The Problep, of Bastrip irn'tnlion and the developmcnt of peptic tleers
hag already receneg Commeny, It i now gy Toutine Practice ¢, invoke Ppre.

8,

owing meals o, food, and the COncomytan, admxmstmtmn of antacids v,y

each dtvideq dose of stergy While belp[ul, these Measyraq un[onunzlel)
i tion,

Becayg, corltccsfermds dify loca} Ussye feactions ang the Systemye
Tesponses to mfectigyg agents, bacten'al Produeys, and mzscellaneous inflam.

INTRA-AR"CULAR STeroOIp THERAPY .

i e

Inlra~arncular nstillationg of esterified prep:aralmns z.zf h,'»dr.oc(‘lvj:.n‘;zrl
and Prednrsolone are highty useful 1 allevialing inflammation in in,
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Jomnts. The procedure represents local therapy which may serve as a valuable
adjunct to, but not as a substitute for, systemic treatment It may be ap-
phed most adsantageously under the following circumstances: (1) when the
articular manifestations are restricted to one or & few joints; (2) when one
or twe jonts in a multiple arthritis are particularly resistant to systemtc
therapy, (3) when, during the course of otherwise successful therapy, an
acute flare-up of arthritis develops 1n one or two joints; {4) when only a
few points are incap and ications such as duabetes,
pulmonary tuberculosis, active peptic ulcer, etc. prohubit systemic therapy
and (5) as an auxihary measure m the orthopedic correctton of joint de
formities, especially flexion contractures being treated by non-surgical
methods

The adaptability of intra-articular therapy 1s restricted because the eflects
ate Jocal and usually temporary Symptomatic refief 1 the jormt 1s usually
prompt m its appearance (within 24 to 72 hours) but the completeness and
duration of the eflects vary derably 1 diate imp may be
anticipated in from 80 to 90 per cent of rheumatoid joints treated, and bene-
fits may continue anywhere from a few days to several weehs, occasionally
longer. At times & series of nap i bl Joint
{given at intervals of one to four weeks) provides more lasting benefits

Hydrocortisone acetate has been used more extensively than other avail
able preparations Ususlly recommended doses range from 10 to 50 mg,
the amount being determtned by the size of the jomnt treated and the severity
o} inflammation present. From the author’s recent experience, greater umt
doses {1e, 100 to 200 mg for & latge yoint, such as a knee) may provide
more complete and more lasting relief and often may be successful when
smaller amounts yield an indifferent response Large mulligram doses are
technecally feasible, even for small joints, with the more concentrated sus-
pensions (50 to 200 mg. per cc ) which are now manufactured The Jocal
eflectiveness of many higher esters of hydrocortisone has been compared It
hus been reported that the longest average duration of action 13 promoted by
the tertiary-butyl-acetate ester The local activity of prednisolone esters (ace-
tate and tertrary-butyl-acetate) per mulligram has been determined to be
about twice as great as for simular esters of hvdrocortisone In practical ap-
plication, however, prednisolone preparations provile no advantages when
equivalently effective dosages are employeil

The int lar ad of steroid 15 not without
hazard To prevent joint mjury and infection, the physician must he famhar
with ded tech hased on { d and

weptic surgical precautions.
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Aortic Insufficiency Associated with Rheumatoid
Spondylitis

by Elam C. Toone, Jr., E. L. Pierce and Cordon
Hennigar

For oven 20 veags sporadic Teports by a number of observers have appeared
in the literature noting cardjac disease associated with rheumatoid spondy-
litis.** The most consistent lesion and the one which has attracted most at-
tention has been that of lone aortic insuffici *¢ Other festati
noted have been cardiac enl duction defects, diti
carduis and other valvular lesions. In a recent study Schilder, Harvey and
Hufnagel,® while evaluating cases of aortic insufficiency for possible surgical
correction, found an mcidence of five cases of rheumatoid spondylitis in
the first 100 cases of aortic insufficiency examined. In this report the in-
teresting observation was made that not a single case of rheumatoid spondy-
litis associated with mitral stenosis was observed in several hundred patients
evamined over the past several years. Bauer? had previously stated: “To date,
we have not seen this type of valvular heart disease (lone sortic regurgit?-
tion) in patients with only peripheral joint involvement ™ Increasing experi-
ence has shown that the primary site of damage s probably the root of the
aotta, with dilatation of the aortic ning being a secondary development, ar{d
that the gross and microscopic appearance is very similar to that of syphilitic
aortitis & 1215

The purpose of this report 13 to present observations on seven cases of
aottic ffi y d with th i dylitis, all of whom were
male, six white and one Negro. The material has been obtained from the
McGuire Veterans Hospital—238 cases of rh i dyliti 5‘U'ﬁef’ over
a period of ten years, and the Medjcal College of Virginia—26 cases in ive
y”"’l'he di is of rh id spondylitis has been made in e?ch case
on the basis of characteristic roentgen changes in the sacroiliac Joints ‘"S
lumbar spine, and typical symptoms and signs of the disease: back pain and
stiffness, limited range of motion, spasm of the paravertebral mufclfs n%
often an associated reduced chest evpansion The diagnosis of aonic insu d.
ciency has been made on the basis of a characteristic diastolic murmur };e‘sv:“
over the aortic valve area and along the left sternal ‘border by at lea

observers (table 1).
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Case No. I-REH, a 54 year-old colored male, was admitted to S Phlip Hosparal
m July, 1936, complaining of exertional dyspnes and arthopnea of two weeks duration,
assocuated with pain and suffnese 1n the lower back, the koees, shouldere, wnsls and
hands Treatment comsisted of the use of digitahs, mercunial duretics and 3, ray therapy
o the fumb 1 spine with i and dicharge after two weeks'
hospstalization The pattent was readmitted in September, 1956 in acute pulmonary
edema which resulted from the voluntary discontinuance of digitahs, Responce to
trestment with digutalis and mercurial dnretics was sgam prompt and satisfactory,
and the patent was dicharged after one week The final admission occurred 1 De-
cember, 1956 because of severe substernal pain Vigorous westment for the acute
congestive fajlure was instituted snd mitroglycerin was given, without benefit, for the
aubsternal pam. The panent’s condiion grew progressively worse with Cheyne Stokes
respiration developing, and death occurred five davs sfter admssron

The past history sevenled the following: Hospitalzanon sn Frbruary, 1953, because
of fever, chulls, productive cough, weight foss and generatized stiffiness and aching 1
the muscles and joints of eght weeks' duration. The followimg diagnoses were made,
(1) pericarditis—based on the presence of a Iriction rub and electrocardiograghic
changes, (2) first degree heart Block; (3) rheumatoid arthrins, possibie—based on
say changes, {4} abdommal pan of an unexplained nature and lesding to an
exploratory laparotomy with negatve findings Hospitalization in July, 1933, becane
of malase, anorexia, antenor chest pam, Sever, and shostoess of breath on exertion
The diagmnses: (1) pneumonitis, left lower Jobes (21 urethritis (3} conpunctivius
fmus), and (4) recurrent pencardivs. Hospstabzanon in November, 1958, hecause
of a productive cough, dyspnea on exertion snd intermittent swelling of is kers
and ankles The diagnoces included (1) conjunctivitis, (2} stomatitis, (3} recurrent
arthntys, type undetertned, and (4} fever, undetermsned origin

A past huctory of theumatic fever o syphilis was denied

Physical exammation 1))y, 1956) the blond pressure was 140/50, the pule rate
100, rhvthr regular, and temperstore 102°F The cardiac apex was in the sisth miereostal
space n the antenior sxillary hine, There was a Grade 3, high pitched, decrescends
diastohic murmur heard foudest at the thurd left mtercoctal space but precent aho orer
the aortic valie area and along the entire feft sternal border A Grade 2, soft, Hluwing
vetolie murmur was heard 2t the apet. Rales were present m both bung bases The
liver was moderately enfarged and tender The back was hmited i tts range of mrnon
w all directins, and forward Bexion was to within 10 inches of the foor Thmww-!
a moderate atropby with spasm of the paravertebral museles Chest expansion was ,;u‘hs
of an ch. The wrists were enlarged and Iimited w therr sange of moton, both for
flexion end extension Both shou)ders were himated for abduction and external mlm;‘r;:
and there was moderate synovisl thickeaing of bath koees Small, fem, frrely moval

re present over both elhows.

Mdu;:e k: ravrahowed o grossly enlarged heast with 2 bvpeniensine mnﬁgunmﬂ‘;:‘:
a moderately arterioscleronic aorta (fig 1. Thete was moderate Pﬂmmmp:‘::n;»
and a small amount of Buid was present 1 the right pleural cavity A: ebl { Xores
gram showed evidence of Jeft ventriculst =train sod a left bund]rh\'ll’\(}m loc! et
shawed the saerohac Jomts 1o be arregular snd narrowed with aress of hne lebn, .
and bone destruction (g 2) Ou the antersor margin of the third lnm{:rh: s ¢
smal area of eslerh was noted, ently o
ligament These chanpes were wnterpreted as those of early
¥ ray of the right wnst snd hand showed the changes of 2

theamatold spondylins. The
modezately advanced chronic
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Fic 1 Roenigenogram of the chest of cace 1 There 1s general cardune and Jeft
ventricular enlargement, moderste pulmonary congretion and a small amount of fluid
1 thr nght pleural cavity

anthnitis (theumatord? The serologie test for syphilis was negatwe; the erythrocyte
sedimentation rate (ESR) wae 51 mm 3 sheep cell agglutination was negative, the
antisireptolysm titre was Joss than S0, the fupus erythematosan (LE) cell preparation
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was negauive, the Ceresctine protein was 243 total protem was 74 Gm the albumin
135 Cm, snd the whote

as 28 Gm, the globulin w3 '+6 Gm , the hemoglolan ¥&3

Plood cell count was 6800

The sacrarbae 100t 31 reguler

bone destruction

s of the pelws of case 1

Fic 2 Roentgenoer®
of bone productien and

4nd narrowed 308 ehow aress
Cluical diagnoses included* (1) hevmatord spondsliu®s (@) somme el
&) penphesal heumatond arthnniss possibles ) coronaty

(@) congesuve hestt {artare;
antery disease Wb coronary L afciency, postIe

nsuficiencys possibles (6 sl
pathology 17O
Gross wmspection showed an mmensely dilsted 4o Bypericophied Jeft ventncles
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globoid m shape, the trabeculac carnese flattened, and the appearance typical of aortic
regurgstation. (fig 3) The aortic sing measured 10 mm., the commissures were widened,
the free mergins of the sortic valve were opaque, slightly cartilaginous, free of calerfica-
tion and atheroma, and were rolled and contained & few small nodules The right coron

Fie 3 Thlated and h)p—nmplnﬂ.‘ heart with fattened trabeculae carneae, The
sppearance of the myocardum with dilated sortic valve 13 pathogromome of sortic
regurgitation
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Fic 7 Microabscesses in the mtima Such microabscesses are seldom if ever
seen ta syphilitic aortins

represent a healing rheumatord nodule, although the typical features of palisading were

absent (fig 12).
Anatonucal diagnoses (1) Rh d (ankyl dylitis; (2) Rb
aortiis leading to aortic (3) Healing subr nadule, posably of

a rheuratoid nature

2

Case No 2—TXKJ, a Sl-year-old white male, was admitted to the Medical College
of Virgmia Hospital 1n September 1956 because of pain and coldness 1 the fingers,
shffoess of the back, difficulty i standing and walking, and shortness of breath when
emotionally upset The pain 1 the fingers was described as a constant, aching dis
comfort made worse when the fingers were chilled There was no description of change
m color, no hymtation of motom, and no swelling, redne<s or ncreased heat in sny
of the joint areas The back stiffness, pam, dificulty 1 standing and mabihity ta welk
had been noted over a penod of some two years For 10 years the blood pressure bad
been knows to be elevated and esght years prior to this admission the patient had
suffered a cerebrovascular accident which had left lum aphasic

A past hustory which suggested syphilis, rheumatic fever, wiis or pericardits
was demed

Physical examunation, The blood pressure was 160/80; pulse rate 60 per muwté,
rhythm regular, and temperature 934° F The czrdiac epex was Jocazed i the sxth
wtercostal space m the mid-clavicular line There was 3 Grade ¢ aortic decrescendo
diastolic murmur heard best along the left sternal border in the second, hord and
fourth interspaces A Grade 2 mitral systolic murmur was heard at the spex. The cbest
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Fic 8 Focal lineat Toss af elastic tieue with replacement fibross m the media
Verhoeff yan Caeson stam

Fie 9 Simider beanm to Sgure $, but lecsted in the media,
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eXpansion was hmited but could not be measured The spine was fixed and the range
of motion markedly reduced in all directions There was 1o swelling. redness, tender
ness, or hatation of motton in any of the peripheral joints

The x-Tay exammation showed the heart to be enlarged with 2 shhrly Fyper-
tensive confy and leflt lar h (6 13). The d

was iterpreted as showmng left ventnicular bypertrophy X rays of the Jumbar spme
shawed advanced changes of id spondyl, 1! of the anterior and
lengitadinal hgaments of the lumbar spine (fig. 14). The serologic test for syphlis was
negative, the Cereactive protem 14; and the hemoglobin was 94 Gm.

Diagnoces meluded (1) rh d spondylitia; (2) aortc insuffitiencys (3} pos-
sible mitral msufficiency, (4) possible Raynaud's disease

b A
e

".‘.‘Q;,;.

N
e

ST

SRS o

Fic 10 Vaso vesorum showmg mtimal fibrosis or endartenis obliterans a;:d
chrome lar infl neh i hocytes and some plasma oelle. This

Teion is seen 10 both syphilitic and rheomatod aortiis

was admitted to the McGue
of ts esthots
Iygle admissions
eral rheumatord

Cse No 3~WRF., a 5]yearold white male,
Veterans Hoepital tn August, 1956 for re evaluation and treatment
There was & history of jomt disease having begun 1 1934 and of mul
1o the McGuire Veterans Hospatal since 1948 A disgnoas of penph e ment
arthntia #nd rheumateid spondyfis had been wade Six weebs prior to ‘1 m: i
admusston, the left eye had bevome acufely inflamed and the dwgnosts of :he e
made ‘This was followed by an exacerbation of pain, swellng and mﬁ{\es@ 1:;‘“ Al
and ankles The symptoms wete more marked i the ptlll\}lﬂ’ll Jeints e buted
spine During this interval thers had alo been symptoms which the p:xw‘ e on
to s heart; weakness, dizzimess, palpitation and moderste shortness o

exertton
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A past hastory o eyphibis, Theamstic fever, angine o penscarditis Y83 aemed

Thyaieal exsmination” e blond_prescure ¥ s/zs, the pulse T 81, the
fhythim zegolar =0 The temperatore 986°  The cardue 0eX 8 e BEth mter:
Foal space 12 € O et sternet b Fhere was 8 Grade b peereacendo distole
e heard over Voruc valve and slong be left and TR ‘rernsl borders: TH
"heat expanion W3 14 wnches and fopward fiexion was 10 ! than  anches of 1he foor
e gt was sow &nd palung due to PR 20 e fert, ankles and Rects and to the
nfiners  the Back The Jumbar carve of the spne W8 caghtened, 3nd e Tands
“were held n flexten ot endence of estlt " imar devaton The ght shoulder ¥

Xray exsminauon Showed a moderste 1ot ventnieulat hyperteophy The electro
eardrogrom showed evidenes "t first degree hear block and § N sckebach phenomenes
" pays of the sperosiz Joints showed atmert eomplete oiterstion wathy ncreased booe
aroruction m thus 34 here was caleificsto® " the lateral and anterr Jigaments of

—"

Fio 11 Sasothac 000 g hene destructon amd replacement ot 1
carnlage by fibrous Uu”
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Fic 13 Roentgenogram of the chest of case 2 There 1s geners] cardiac and left

ventnicular enlargement

sacroliac joimts with areas of bone production and bone destruction resembling small
cystic areas The paravertchral hgaments m the lumbosacral area were calasfied The
serologic test for syplilis (STS) was negative, the erythrocyte sedimentation Tate
(ESR) was 26 mm, and the hemaglobin was 142 Gm

Diagnoses meluded- (1) rh d dyl (2} anrtic

Case No 7—T WK, a 52yearold white male, was adoutted to McGure Veterans
Hospital 1n September, 1952 because of severe pam m the lower back and both shoulders
for approximately two years A number of physicians had been consulted dunng this
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associated with vertigo and was hospntalized for a period of 10 weeks Durng this
time he was treated with oxygen and was given nitroglycenn and digiiahs He was
tald at this time that he had “a heart block ” Hospitalizations occurzed on two additionat
occastons, each becanse of severe dyspnea and weakness Maimntenance treatment con
sisted of the use of digitalis and mercunial druretics Approximately 12 years prior to
this hospitalizatton, the left knee suddenly became panful and swollen This condition
lasted approxmmately two months There was no history of trauma or any other aso-
ctated 1llness The condstion subsided and has mot recurred

There 15 enlargement of the left

Fic 15 Roentgenogram of the chest of case 5
ventricle and widening of the aortic shadow



AORTIC INSUFFICIENEY AND RIFUMATOID SPONDYLITIS m

A past Yustory of ayphulia, thromane fever, pencatdns of 1ms was demied

Phyrical exanusstian The blood pressore was 1807100, the pules rate was 80, the
shythm segular, 304 temprrsture 9B 6°F. The cardsac spex was 3n the b antercoctal
wpaee, 16 cm from the midsternaf ine, A Grade 3 sortic aystolic and a Grade 3 blowmg
deereseendo draviohe murtnurs were heard orer the entire precordium, but were aceen-
tusted in the third Teft intercostal space sdjscent 10 the sternum, A high piched
systoliz muurmir was heard at the spes Cornngan pulse and Durvzics® wgn were present

f1o. 16 Roentgenogram of the peluis of case 5 Obhteration of the ssctoshiar oty
#nd celerfication of the taterat hgaments of the fumber spine wre apparent
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The back was almost completely fixed and ngd with only & slight degree of forward
flexion possible The left shoulder was restricted i its range of motion for abduction
and rotation

The x-ray exammation showed a heart with an enlarged teansverse diameter and
longation of the left ventricular segment The electrocardiogram revealed a left bundle
branch block and evidence of left ventricular strain The sacrothac jounts were described
«s appeating hary and fused There was marked o<teoporosis of the Jumbar vertebrae
and bones of the pelvis Osteoporosis was marked in the bones which made up the left
shoulder joint and 1n the hands and whnsts The serglogie test for syphilis (STS) was
negatve, the erythrocyte sedimentation rate (ESR) was 30 mm ; and the hemuglobmn
was 121 Gm

Diagnoses included (1) th d dyl (2) aortic insuffic 3
mitral msufficiency, and (4) perspheral rheumataid arthnitis

Since the most common age at which rheumatoid epondylitis develops
is between 20 and 25 years, the ages represented in this group would sug-
gest that aortic insufficiency does not usually develop unul the disease has
heen present for several years. Even in case 6, in which the aortic regurgita-
tion was first found at the age of 32, the history indicated that the spondyhtis
hegan some eight years previously. A possible exception to this is case 1,
1n which a history of joint disease extended over a period of only three yeas,
and the x-ray changes in hs sacroiliac joints and lumbar spine indicated
a relatively recent develop of the spondylitis. Our records were not
sufliciently detailed to give us exact mformation as to the onset of the rheuma-
toid spondylitis, and we have omitted this from our data, .

Peripheral rheumatord arthritis was present in four cases, which is a
somewhat higher proportion than reported by Schilder et al * and less than
that reported by Bauer and Clark.? The limited number of cases observed
in this series would make this of no statistical value, however. The erythro-
cyte sedimentation rate (Cutler) was elevated in five of the seven cases,
normal in one, and not recorded in the seventh; in this case the Cereactite
protein was 14+ lriis had been and was present 1n one case (case 3), and
questionably in another (case 1). In this instance repeated references were
made to the presence of a conjunctivitis, but nowhere in the record Mj
the term iritis apphed to the lesion. Small subcutaneous nodlfles were nolcd
1 the region of both elbows in one patient (case 1) and cllnl'cal!Y appeare!
to be typical of the sul } d nodule. Hi: examing:
tion, however, did not fully substantiate this clinical impression

“The nodule consisted of fibroblastic prohferation, histiocytes, fympho-
id appearance suggesting
¢cytes and plasma cells, There was a vague organoid appe: W “;unm M

the features of an old rheumatoid nodule. However, pahsadin
prominent feature, being seen here and there. In the center of
was amorphous hyalin-fibrinoid ”

In all instances, there Was 2 negative hi

{ the nodule

istory of syphilis or of treatinent
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{or this condition. ‘The serologic test for syphilis (STS) reaction Wa$ negative
in every caie poative tnstory of heumatic fever was not obtawed in 2
ingle snstance. 10 €230 S, rheumtic fever ¥23 a possible Dagnosis The 10
Jisease began it 1018 with a mErtoty potyarthris but estabhiehed el

gnosis
¢ #an entarged heart” W e Thete bad been ™ previaus hagnees
" valvalar heart dieesss Tn three paients €2 4 71, an spical

ces Lo
systohe musmUT that might be interpreted 8® tea) insuficieney ¥3* present
1n one of these (case 1%, 2 postmortert examination Wa3 per(o(mcd No

(capiilary pulsaions 10 the nail beds and Puronez’ agnt- 13y examination
of the heart eiowed cnidence of leit yentricula? h)p!l’lmp‘\\ 1n each caee
except one (€3¢ 6y One patient (case 1) had evdence of congestine® heart
fature six months prior 1o death. Death occurred 88 3 seault of e condition-
A second patient cace T had been treated on sereral occamiont {or con*
geawee failure over a penod of two years: One patient 168 3y was appres
henave about Jus heart becaus® of symptoms conwisting of palpitation an
eregater pulees pel® of duzzness, 80 moderste shortnes? of breath Chest
pam of an angimal 1yPE was noted 10 two cases tcases 1 and T Fach had
een treated with trogheen™ ane with rehief and on€ with ne rehel
Pericarditis was noted chaeally 11 one case (case 1) and was confirmed
on pathologic exarminatio? Four C8€s pmenm\ e\eclrocaldmgrap\nc e
dence of conduction defects exther 0 the form of a first degree AV block
(eases 1.3 and 1, 07 3 left luund\e~\vranch plock tcases 1 and 6 There
was o Wenchebach's phenomenon 1 one case {cose 3! Four cuses (62
1.2, 5and 7 showed, 10 additson, 21 elcdrocurdmgmp\m pattern of left
\entricular srast In only one {68 6 was the t\rclm(nri\mgrnp\\lr, pattesn
conudered 10 he within pormal limits:

COMFv\ENT

As experieni® Yecomes ErEET the chnical pattern etabiliched 18 au
ol soric inaufficrency associated with chenmatord spondylitis 12 becoming
rore defmite Lusally: \he theumatord pondyliie P have been presen
for several years and often there 1o a history of Tecent wreatment for 8%
exacerhation of the conditio® Peripheral heurmatoid arthritie ¢ olten €0
countered andd MU ucc:mum\\) The cnn\mwu‘u\nv findings, addition
1o the dizstolic murmur of avrtic neufficrency- consict of the following-
e pulee pressure: © \dence of left \entricntat by pertrophts and very often
r\rc\mcm\mgupmc evidence of conduchion t(r(‘ll—-ul\ln“\ an A-Y of teft
Lundle-branch Blok Angnabtihe pains and |\ﬂ|can\“l< may be encountered-
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Intially, it was felt that aortic insufficiency represented a relatively benign
valvular lesion® * Subsequent experience has proven this not to be so* ¢
Congestive heart failure seems to be a relatively common and early develop-
ment and the prognosis seems to be poor. Rheumatic fever, either past or
present, appears to have been present 1n only a few instances and syphilis
has never been established as a serious possibility on the basis of negative
histories and consistently negative serologic test for syphilis (STS) reactions

There is also evolving a pathologic pattern which is fairly predictable
and cousists of the following. (1) a dilated incompetent aortic ring; (2)
thickened aortic valve cusps with mimmal fusing and rolling; (3) inflam-
malory aortitis with dilatation and histelogic changes more characteristic of
luetrc than rheumatic aortitis, and (4) patent coronary orifices. The patho-
logic findings 1n the case reported (case 1) are unusual in that the process
is not himited to the ascending aorta, but involves the area from the sinuses
of Valsalva to the renal artenes, Clark, Kulka and Bauer™* state: “The lesion
{‘rheumatoid aortitis’) mumnes that of syphilitic heart disease, but tends to
remain localized to the region of the aortic valve and rarely, if ever, involves
the aorta distal to the ascending portion” We are of the opmion that the
type of focal nflammatory changes seen in the intima and media which
have been designated as microabscesses (figs. 7 and 8) 1s the morphologic
pathognomonic feature of this disease It does not in any way rescmble'a
gumma. The remaining histologic features are shared by syphilitic aerntis,
and this is particularly true of the mucinous fibrotic thickening of the

adventibia.

The gross appearance did not suggest syphilitic aortitis because of the
lack of calmific atheromatosis, and the absence of marked transverse and
longitudinal wrinkhng. Furthermare, since the rolling of the fre'e edge of
the aortic cusps has been seen m old healed rheumatic valvulitis, it was not

dered grossly path of syphilis The customary shortening
of the aortic flaps m syphilitic valvulitis with reg 10m Was absent..fn
summary, it may be stated that, whereas the appearance of lhe'advenlltla
15 strongly suggestive of a syphilitic aorntis, the changes m the intima are
not those of a luetic lesion This produces what mught be termed an intimal-

advenhtial dissociation.

SUMMARY
Aontic isufficiency was observed in seven cases daring the course of
examinations made on 264 cases of rheumatoid spondylitis. There was n;
evidence of syphilis in any of the seven cases, a questionab!e' Instory of
rheumatic fever 1n one, and evidence of peripheral rheumatoid arthritts

in four .
" Rh id dylitis was diagnosed by typical roentgenographic
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changes in the <acroihac joints and sortic insulficiency by the diadtolic
mutmut heard over the aortic vahe srea and along the left sternal border
by at least two observers.

In additiots to the diastolc murmur of sorhic insufficiency and the
wide pulse pressure, the following cardise mamfestations were noted: left
sentricular entargement and strain, first degree heart block, feft bundle.
branch Bock, Wenckebach’s phenomenon, pencarditia, angma pectoris-like
pain and congestne heart faiture.

Pathologic examination of one case showed not only wsolvement of
the root of the aorta but extensive damage to the level of the renal arieries.
The changes were of an infl y character and bled the lesions
seen 1 syphihis rather than those associated with rheumatic fever or rheu
matoid arthritis

The findings in these cases and a review of lhn-e prestousdy reported
indicate a spreific relati between the b dybins and the
sortitts The sortitis and aort insufficiency are often assocrated with damage
to the myotardium and pencardium but with no other vabvular fesion. A
setions burden is placed on cardisc function and the progmosis is poor
This type of change has not been reported in cases of peripheral rheumatoid
arthritls unless d with th d dylit
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Phenylbutazone (Butaxzolidin) in the Treatment
of Acute Arthritis

by R. H Freyberg

For sany yraxs efforts have been made exther to develop drugs possesang
greater analgecic effects than those currenthy available or to find means
of unng the available drugs more effectively Many densvatines of salicviic
acd and of the coabtar substances have been produced, while variants of
the pyrazole group of drups have also heen prepared. One of the pyrazole
dernvatives 15 phenylbutazone, prepared commercially under the trade name
Butazohdin. Stenal' produced this substance first m 1918, It was employed
o5 u solubolizing sgent for amidopyrine and was muxed with this chemcal
10 order that it might be injected patentersily for therapeutic purposes Later
1t was studied fur its inherent therapeutic effects,

Chemustry, Phenylbutazone is 3, S-dioxo-I, Z-diphenyi-t-nbuts! pyra-
zohidine and is similar, chemically, to aminopynine, as illuctrated 1 the
structural formulse 1fig. 11t 12 8 white crvatalline powder and is insoluble
in water, but it may be dissolved in afkahes, ethvi afcohol and other or-
ganic sofvents,

Pharmocology. Phemibutszone, ke other pyrazole compounds, has
several Inofopic efferta, One of the most important 1 its analgeaic action
This s romparable to that of sahcylates, other pyrazoles and phenacetin,

| &
N
VY RN
-0 H_‘C-N -0
l iy
On Lo C-CHIRIHLH,  HCm CmmmC-
< § HCH,CHCHy X \c 4y
L]
PHENYLBUTAZONE AMINOPYRINE

{DIMETHYLAMINOANTIPYRIN)

Bic, § Strueturel chenneal formubse for phemutarmne and amino pasnr

ers



178 PROGRESS IN ARTHRITIS

but inferior to that of morphine.? It is endowed with an antirheumatic action
as well as an antihistaminic effect.” * In experimental animals, the anti-
inflammatory action of phenylt has been d d by delay
or mhibition of erythema that would have followed exposure to ultraviolet
light and by inhibation of edema which normally follows injection of formahn
or egg albumen into the rat’s paw.? Phenylbutazone causes significant sodium
retention, which results in a decrease in the urine volume and frequently
mn edema. The sodwm retention is believed to be related to depression of
renal tubular function.* Another result of tubular depression is a substantial
increase in uric acid s ion and a iderabl di m plasma
urate.s*
CLINICAL EXPERIENCE IN ACUTE RHEUMATIC DISORDERS

Phenylbutazene has proved to be beneficial in providing relief from

several types of acute rheumatic maladies

Gouty ARTHRITIS
A number of imestigators have reported excellent antirheumanc effects
from phenylbutazone administered early in an attack of gouty arthritis®™®
The experience of selected American physicians is shown in table 1. Inspection
Tasee I

SeMMARY OF REstLTs OF PHENYLBuTAZONE TREATMENT OF Acuts GOUTY ARTHRITIS
8Y DIFFFRENT AMERICAN INVESTIGATORS

RESPONSE
Number  Number RELIFE IV REL(ET
of of LESS THAN  AFTER
Invesngator Panents  Attacks Dose 7oavs 7 oS
Gutman & Ya* 16 20 400 to 800 mg 13 7
daily, orally
Kidd, Boyce & Freyberg® 16 40 400 to 800 mz 30 10
daily, orally or
400 to 1000 mg
daily 1M
1
Byron & Orenctemn" g 8 400 to 800 mg 7
dally, orally
Kuzell et al™ 200 200 200 to 1600 mg 168 32
daily, orally or
1000 mg dmly 1M
13 3
Steinbrosker” 1 16 400 to 800 mg
) darly, orally or 600
to 1000 mg. dmly 1M
1
MacKnight'* 1 20 to 600 mg 10
daily, orally
10 20 200 to 600 mg 16 3

Johnson et al oo
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of the tabufated results indicates the dependability of phenyibutazone The
manner in which the aclion occurs ndicates that it 19 100 rapid to ke the
sesult of the excretion of vrale in urime snd lawerng of the plasma urate
content, even though this uricosuric achion 15 a eonsistent and rather expe.
ditious effect.

The action of phenylbutazone 13 not only analgesics it is, m sddition
trely antisheumatie {sntianlammatory}, Soon after the admmstration of
the drug is begun in patients with acute synovitis, pan ueuatly dmimehes
and the signe of inflammation begin to subside Depending upon the schedule
of administration the time required for complete suppression of the attack
varies, but it is always refatively rapid and within & peniod of from 21 to
72 hours. I the synowitis has been present for several davs before treat
nrent, benefits occur more stowly Sametimes from 7 to 14 davs of treatment
may be needed before the inflammation hecomes suppresced completely.

The method of administration varies with different clinicians. there
is close similanty in dosage. however Based upon indmadual experience,
this author has arrived independently st a schedule of dowage simlar 10
that reported to be maat successful by Smyth.! 1 85 soon as there is evidence
thit a gouty attach 1= underway, the patent 13 gnen 600 mg of phemyibuta.
one orally. This 1nmtisl Jarge dose has been shown by Smvih 1o result in 2
wore rapid rise 1n the blood phenylbutazone level and more rapd rehef
of arieylar distress Two hours after the nitral dove and apain four hours
after the first dowe, an addstional 200 mg of phensh 1 gnen Thue,
within four hours on the first dsy of an attach, 1000 mg of phenyibutazone
is ghen. Improvement usually 18 noted within a few hours after the wingl
dose of the drup, Begmmng on the second day and continumg unitl aif
“igny of i have diappeared, 100 mg of phenvih 1« given
three ar four taves darly depending upon the seventy of the sttack Ae.
eording ta this method of treatment, Smyth” cheerved that pmn legan ty
subde within o period of {ram tao 1o four hours The pain was controtied
1256 of 58 attacks of gout withm 21 houre, At evidence of dicease subaded
within 72 hours w 47 of 51 sttacke, Seldom 1« medication required aftex
the founbs day.

FhemyRotazone admpmetered . this manner does not wsually fead 10
any undestrable nide effecta However, nauses, epigastne itntation and anor.
€2 are expetsenced by some panents Such difficuliies should e cbhiatent
by the sdumetration of the drug mtramvculasly wetead of orally An
intragluteal injection of 600 to 1006 e of the drug W a 20 peccent aqueots
rolution datly or 300 to 500 mg twice daly untl 1t 10 no longer needed. has
been saticfactory i such mstances Thete 15 no greater apeedt of supptesaien
of the witach v a resylt of itramuscular inyretion: this voute merels efima
nates the indigratian
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Differences of opinion exist among expenenced clinicians as to whether
phenylbutazone has superiority over colehicine in the treatment of an acute
attack of gout. Both have approximately an equal, excellent effect m most
patients, Hence, the chace is usually dependent upon the side cfiects of
each drug Although most serious toxic effects of phenylbutazone are en-
countered during prolonged admini n of phenylb itivi
reactjons are encountered occasionally when a small amount of the drug
only is given during & two or three day period for acute articular gout. For
this reason, if colchicine 15 tolerated well,™® it 1s generally preferred since
it is effective. Some physicians prefer phenylbutazone because of its speed
mn producing rehef and because of the absence of severe indjgestion and
drarrhea so 1 d after therapeutic doses of colchicine are

dmini: d. Regardless of diff in personal preference for the imial

drug of chorce to be used 16 suppress a gouty attack, it is reassuring to know
that no longer 1s colchicine the only drug available for treatment of acute
gouty arthritis. Since phenylbutazone is a rehable suppressive agent, if
colchicine is poorly tolerated or meffective, the first mentioned drug can usu-
ally be used with excellent results Indeed, the simultaneous use of phenyl-
butazone and colchucine has been found to be the most effective medicmal
treatment for selected severe attacks of gout*®

Acute RuEumatic FEVER

Approximately 25 years ago the use of aminopyrine in patients with
acute theumatic fever was reported to be effective hoth as an antipyretic
and an analgesic agent. It is not surprising, realizing the similanty of the
nature of the drugs, that phenylbutazone also should be found to he bene-
fictal in the treatment of acute theumatic fever. The author has had no
expenience with the use of phenylk for this rh ic disorder. Nue
merous reports, however, indicate that it is effective in doses of fmn.l 400 to
600 mg daly.*** Jomt pains and temperature are improved rapld\?’ n
some instances the sedimentation rale s reduced; in other mastances it re-
mamns unchanged. Patents experience a good recovery. According to the
study of Fleming and Will,® five patients responded well to p‘}:en.y\bu\alm;e
after sahieyl had proved isf y From the reports, it is strongly
suggested that the therapeutic effect of phenylbutazone is equal and n s::(:

cases superior to that of salicylates for rheumatic fever. During many W
henylb blems of tovity might be more

of pheny P
3 Yicylates Fence,
nd severe than would be encountered with sa
eyl sreatment of rheu:

salicylates probably will remain the drug of chowe for \hf ot mar
mate fever, Should salicylates be meff however, pl
be a reasonable substitute
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TRAUMATIC ARTRRITIS
This form of acute arthritis usually requires an effective analgesic. and
segardiess of the extent of the pathology, pan usually 1« & problem. When
narcotics are not needed, one of the salirylic seid detvatives may be effec-
tive, Another choce would be phenylhutazone. In doses of 200 myg. three
umes darly for a few days and reduced o« the pam lessens, the drug has
been found 1o be a satisfactory analgesic #

Paunorovic Ritgusarisy
Frain and Morris®™ give a good record of phenyibutazone i the treatment
of pafindromic rheumatiem, Although helplul ss an aualgesic during an
aitack, there is no evidence that it alters the course of the dicease or frsens
the frequency of nttacks

Acute Novarticuar Buneusiatic Dsorores

Clasely akin to its use for different forms of acute arthntis phenyl:
butazone has been employed effectively 1o relieve several types of nonarticular
theumatism For acute bursins, tendomtis or penanhntis as manifested
the scute painful shoulder syndrome, most chnicians employed the drug
tuch as it is uced 1o supprese an wevte attack of gout. Varous results have
been reported. A complete ion 10 10, major 1mp t in 21, minor
improvement in 7 and no change or woreening in 11 patients was nofed by
uzeli and collaborator® in a study of 61 patients. Strazza and Resetar,™
1 a stody of 19 panents, noted that 13 experienced complete and prompt
temiscion, 4 showed marhed improvement while 2 recened htde or no
benefit Eleven of 12 patients reparted by Snuth and Kunz® expenienced
rspid and complete reliel, McCornurk®' yeporsted that each of 14 cases was
reheved within 48 hours Byron and Orenstein' stuched 21 cases of oun-
sttientar rheumatism Complete tehel was noted 1n 15, major improvement
in 3 and hitfe or no responte p 3. Amang 6 patients of Steinbrocker and
puanciates® 2 had complete rehefl from pam and recotery of lunction, 3
showed prear imprenement, } had only mnor benefit Fuur of the 5 patients
treated by Kelly™ experienced “dramatic” relief

Phenylhutazone in doses of 206 mp. three times daly has lead 10 satie
factory rehiof of pam m sther Jeos well defined vheumsne conditions, such
2+ neute low hack strain or fumbar myofibroutia® 2 2 Raped tehrel hae
been reported from pheny Watazane in instances of eprconda{itis®™ and herniat.
el disc with sostiea ™ 2 Ny 3s of hitke™ or no value? i the management
of neuralgia,

Toxum
The vse of phentbutazone 1+ alwars attended Iy the nek of develog-
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ment of one or more forms of drug toxicity or hypersensitivity, some of
which may be serious. Deaths from phenylbutazone have heen reported
The toxic effects of phenylbutazone deserve careful scrutiny and discussion
The incidence of toxic reactions has been computed almeost invariably in the
total experience of each investigator; in most nstances the drug was used
daily for many wecks or months Although the occurrence of severe toxiaty
1s unusual when this drug is admimstered for a period of less than ten
days, nausea and vomiting frequently occur. In one of the author’s patients
the result was an acute gastric ulcer perforated on the mormng after the
last dose (200 mg.) of phenylbmtazone, which had been grven over 3
twa-day period. A grand total of only 800 mg of the drug had been ad
ministered, Agranulocytosis has been reported after 7 days only of phenyl
butazone administration

Mauer?® has reviewed extensively the hiterature on toxicity of phenyl-
butazone Of the total of nearly 4000 patients, 1199 exhibited 1543 different
forms of toucity. There were twenty-three deaths attributed to the drug
The fatalities were reported to be due to granuloperua, peptic ulcer with
perforation or bleeding, exfohative or other generahzed dermatitis, anuria
from urate plugs in ureters, nephritis, aplastic anemia and toxic hepantis
There is no close relationship between toxic reactions and dose or duration
of treatment, although fewer reactions occurred with smaller doses

Great precaution must be taken whenever this agent is admnistered
to patients. Each patient should be questioned regarding drug toxcily,
specifically, whether there 1s a past history of sensitivity to amnopyrine or
to related drugs Phenylbutazone should not be administered if the hustory
of sensitivity ar intolerance to drugs of this group is posiuve or to several
drugs of various groups The patient should be informed of the calculated
risk regarding toxicity before the drug is employed The patient should be
instructed to discontmue the medication should any new troubles be en-
ntered and to Teport the development at once to his physiclan. T.l\e
physi should prescribe sufficient medication for a three-day mmalv teal
only, If the benefit over this perrod of time is not great, further admnistre-
ton should be abandoned. The smallest effective doses should be used
Clinical observation of the patient by the physician <hould be made every
three or four days during the imtial period of drug admunistration. Tn ad-
dition to clinical scrutiny, a blood count and urinalysis should be ordered
at regular mtervals Even with each of these precauziuns,_ toacity :‘:Z
develop No physician should prescribe ihis drog unless he is P“;P“]";? ’
accept trouble from it at times. However, with careful Cl.mlr:ﬂl and 12 01;
tary control. fovic manifestations should be reduced in frogquercy “’i
severity, so that serious consequences usually may he prevented. If 'mr::
is encountered or suspected, the drug should be ‘disconnnued, sysoptomaty

cow
f
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nd supportive rreatment thould be sigorousdy cmployed and 00 fusther
atempt should be made to admnite? the drug. The patient should be
autioned againet ever ingesting the drug aga

SUMMARY

Phenylhutazon® has been showd to be beneficial 10 yarious 1ypet of acute
rhepmatiem, pamcular\y 10 suppress and to rehere acute attacks of gout and
Jyraitie 1t may have great value puthcular\) {or patients who cannot tolerate
other effectne antitheumatic 0F analgesic drugs, which are ordimanty useflul
for such types of heumatic disease: The physcan hould be thoroughy ¥
formed regarding the sharmacologic effects of thns drog 1 uselutness, the
Lismtations of ats therapeutic value, and eapecaally 1% po(cn\ul 1ovicity. Wath
Ahie knowledge of the Irug, one <houtd ways consider X8 benefits as bal*
anced against 8 caleutated Tk of toxieity e ndmmmm«l. 1t mse should
Ye cavtiowsly supervised in order that undeurable oF ede effects be rmmmized-
Tts use has been duscussed glso 10 acute rheumali® fever, traumatic arthntis
and nonatticulat rheumatic disorders
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L The Hand in the Differential Diagnosis of Arthritis
by John W. Sigler and Dwight C. Ensign

WHEN A PATIENT HAS ARTMRITIS, a careful study of the hands may often
tell an amportant story. The hands are frequently invohed in degeneratue
joint diseace (osteoarthniis), rheumatord arthribs, gouty arthritis, and psoni-
atic arthribis Localization and general apy of the affected joints may
aid the physician 1n differentialing the exact type of arthrius present There-
fore, 1t behooves each physician to pay particular attention to the hands when
observing patients with joint symptoms.

DEGENERATIVE JOINT DISEASE
Degenerative joint disease (ostevarthnitis, “wear and tear” arthritis}
is usually found i piatients beyond the age of 40. In general, there 13 equal
sex dustribution, although hand changes appear to be more comman 11 women
than in men. Hand involvement may be hmited to a single joint, as after
acute trauma (basehall finger) or may involve most of the terminal inter-
phalangeal joints as part of a hzed or primary h ifig 1)

B 1 Prmary weevanbnie, termanal imerphalangest poanis (Heberden s node
formation)
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Th/e Hand in the Differential Diagnosis of Arthritis
by John W. Sigler and Dwight C Ensign

WHEN A PATIENT HAS ARTHRITIS, a careful study of the hands may often
tell an mportant story. The hands are frequently 1nvolved 1n degenerative
Jomt disease (osteoarthnitis), rheumatoid arthnitis, gouty arthritis, and pson-
atie arthritis [ ion and general app of the affected joints may
d the physician 1n differentiating the exact type of arthritis present There-
fore, it behooves each physician to pay particular attention 1o the hands when
observing patients with Joint symptoms

DEGENERATIVE JOINT DISEASE
Degenerative joint chsease (osteoarthnis, “wear and tear” arthritis)
18 usually found in patients beyond the age of 40 In general, there 1s equal
sex distribution, although hand changes appear to be more common in women
than 1n men Hand involvement may be limited to 2 single joint, as after
acute trauma (baseball finger) or may involve most of the terminal inter-
phalangeal jomnts as part of a generalized or primary osteoarthnus (fig. 1),

Fic 1 Prmary ostevarthrns, terminal mterphalangeal joints (Heberden's nods
formation)

185
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Fic 2 Osteoarthritis of proximal mterphalangeal jomts (Bouchard's nodes) and
termmal mnterphalangeal jomts (Heberden's nodes)

di and 1k ic, or there

The joint changes may be i p y p
may be acute intermuitent exacerbations of tenderness, redness and swelling.
As the disease progresses, the joints are nsually less tender, but the swelling
mereases untl finally there is definite enlargement of the jomnt. When such
degenerative changes occur 1n the termmnal interphafangeal joints by far
the most cormon site among all of the joints of the hands), typical Heberden’s
node formation 1s the result The original account by Heberden 1n 1782,
quoted below, 1s still as accurate a description as any that have been written
subsequently
Digitorum Nodi

What are those little hard knobs, abeut the size of a small pea, which are frequently

seen upon the fingers, particularly & Little below the top, near the jount? They have

no connexion with the gout, being found in persons who never had 1t, they continue

for life, and being hardly ever attended with pain, or di-posed to become sores:

are rather unsightly, than mconventent, though they must be some httle hmdrance

to the free uce of the fingers
Sumilar changes oceurring 1n the proximal interphalangeal jomnts are e~
ferred to as Bouchard's nodes (fig 2). Other hand joints occasionally the
site of similar changes, especially 1n women, are the carpometacarpal and
metacarpophalangeal articulations of the thumb

Heberden’s and Bouchard’s nodes may become symptomatie with exces:
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Fic 4 Ostenarthnitis of ternunal jomts Note marginal osteophyte formation, nar
rowing of the jomnt space, eburnation and subchondral cyst formation (Although jount
space 1s narrowed due to cartilage destruction there 1s no true bone ankylosis)

note the preservation of the joint space (This will be shown to be a differ-
entiating pont between rheumatoid arthritis and ostecarthritis later n the
discusston.) These x-ray changes are liy an d of
bone regional to the affected joint.

More marked changes are noted in figure 5. These films show both
terminal interphalangeal (Heberden’s nodes}, and proximal interphalangeal
nvolvement (Bouchard’s nodes) and more matked joint destruction Note
the 1 defl f the phalang Apparen! in both figures 4 and 5
is evidence of subchond cyshc d ion (mote marked in figure 5
due to advanced changes). Swmiar cystic areas may appear in rheumatoid
arthritis, and may even suggest gouty changes; however, the cortex is not

eroded

RHEUMATOID ARTHRITIS
Rheumatoid arthritis is prone to show changes in the hands and fingers
early 1n the course of the disease. In contradistinchion to osteoarthritts, it
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Fic § Helerden's and Bouchard’s uodes showing avanced changes Note large
osteophytes and abnormal deflection of phalanges due fo jmnt destruction
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usually has its onset between the ages of 20 to 40 years with fernales pre-
dominating 3 to 1. Rheumatoid disease in children {Still's disease) will not
be considered here, although many of the concepts presented are true for
juvenile rheumatoid arihritis as well as for the adult variety. Olten the first
symptoms of rheumatoid arthritis are stiffiness, soreness, mild swellmg, m
creased heat and slight discoloration of the overlying skin of the mvohed
joint. The hands are characteristically cold and clammy, occasionally warm
and moist with reddemng of the palms, especially in the thenar and hypo-
thenar areas. The hand joints most frequently affected are the provimal inter-

v ntet-
Fic 6 Ealy rheumstoid arthntis with typrcsl “spindhing” of the proximal

phalangesl jomt, mdex finger.
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halangeal (fig. 6) and metacarpophalangeal jomts (fig. 7). Symmetsical
mvohemenl 18 the rule, although very early in the course of the dizease, one
may find monarticular involvement As the disease progresees, the joints be-
come l'uslform]y enlarged and thcre is an increased s)noual effusion, Agamn
in to , a th d joint tends to have a
Vpo{gmmislency when palpated, partly due to synovial thickening and
partly due to joint effusion.
With further progresston, the periarticular structures become more
thickened with fibrotic changes, and the synovitis progresces with gradual

Fic 7 More advanced rheumatord changes, imobung the recond and third meta
carpophalangeal joints with carly extension deformuttes 1 the praximal interphalangeal
Jomts Note early muscle atroply over the darsum of the han
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cartilage destruchion from pannus formation. With these changes there is
b 1 joint deflection produced by the combination of muscle atrophy and
intra-articular damage. Note ulnar deviation of the digits at the metacarpo-
phalangeal level in figure 8 and muscle atrophy of the dorsum of the hand
In any stage of the disease, rheumatoid nodules may develop over the
bony prominences. Figure 9 shows multiple rheumatoid nodules over the
small joints of the hands. Later, if the disease progresses, one may see flexion
and extension conlractures, excessive muscle wasting, and increased ulnar

digits
Fic. 8 Rheumatord arthnns showing eatly abnormal uinar deflectinn of the dil

at the metacarpophalangeal joints
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deflection at the hal ! level (fig 10). An occasional rheuma-
toid patient will debdnp marked bone absorption leading to the so.called
“opera glass hand” deformty. The fingers are literally telescoped due to
Jack of the supporting bone structure (fig 11).

Xeray changes in early rheumatoad arthritis are only shght. ln the
earhest phase, only soft hssue swelling may be apparent (fig. 12); later,
shight subchondra) osteoporosis is noted (fig 13). As the dhisease progresaes,
the bane changes becore more matked with narrowing of the joint space,

Fic 9 More advanced rhevmatod changes Note multiple rheumatoid nodules
ovet thumb zad metacarpophalsngeal jounry
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more marked subchondral cystic changes, subluxations and abnormal joint
deflections (figs 14 and 15). In advanced rheumatoid arthritis x rays will
show marked osteoporosis, continued cartilage destruction and, in some far-
advanced cases, actual bony ankylosis (fig. 16). Figure 17 shows the x-ray of
the “opera-glass hand” 1n figure 12.

Fic 10 Marked hand deformities due to rheumatord arthntis
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more marked subchondral cystic changes, subluxations and abnormal jomt

deflections (figs 14 and 15). In advanced rheumatoid arthritis <-rays will

show marked osteoporosis, continued cartilage destruction and, in some far

advanced ca:

actual bony ankylosis (fig. 16). Figure 17 shows the x-ray of

ses,

glass hand” in figure 12

“opera-,

the

Fic 10 Marked hand deformities due to rheamatord arthritis
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GOUTY ARTHRITIS
Gout 1s a common but frequently overlooked disease Many patients with
this metabolic defect develop gouty arthritis Gouly arthmitis may occur at
any age and 1t may affect any joint. While jnvolvement of the great toe 1s

Fic 12 Early rheumatoid arthrius with soft

Jomts

ssue swelling of the interphalangeal
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commonly in men than women in a ratio of 20 to 1, It is much more fre.
quent in white patients than colored, but it does occur in colored occasionally
and it has occurred 1 colored females.

Fic 14 Rheumatad arthritis with marked osteoporosis and subchundral eystic

changes

Attacks of acute gouty arthitis may develop very rapidly; the jomt
becomes dusky red, hot, swollen and exquisitely tender. Any such ac;‘neljdo:le
involvement 1 a hand joint, partrcularly 1n a middle-aged male, sl °‘f o
considered gout until proved otherwise, just as would be th'e.cnle ffor ::"rr:k o
involvement 1 the great toe; a therapeutic test with colchicine often
thy mosis certain. . .

¢ txize gouty arthntis subsides leaving no residual joint charllg‘;: 'lih:e
ever, after recurrent attacks and when no effort is madf to conh;o e
urate levels, chronic tophaceous gout may occur. Tophi (de{:osl sore ool
monourate crystals) may occur in any ﬁssue. of the bod[y,l: es]l:;‘n i
being in bone and subcutaneous or superficial layers of the skin.
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\hese tophi discharge a white chalky material. Not as obvious are the changes
in figure 19. This patient has muld degenerative joint disease, but in addition,
tophaceous gout involving the third terminal mterphalangeal joint. Figure 20
shows typical \-ray changes with punched-out areas of bane adjacent to the
involved joint in this patient.

Fic 15 Rheumatod scthrdis with extenon deformities of thaed and foucth
proximal iterphalangest jomts. Note extenuve destruction of these joints

Larger deposits of urates in the bones and soft tissues of the hands are
seen in figure 21 It 1s hoped that 1n the future these changes can be prevented
with the use of urtcosuric agents such as Benemid and the careful manage
ment of these patients It must be etressed that gouty arthrilis 1s a common
disease and the practicing physician must hase a high index of suspicion for
11 the diagnosia 15 to be made. In suspected caces, high serum unic acid
may be found although vne may be musled i an occasional case by normal
serum une acid levels



193 PROGRESS I\ ARTHRITE

commonly in men than women in a ratio of 20 to 1. It is much mare fre.
quent in white patients than colored, but it does oceur in colored occasionally
and it has occurred in colored females.

stic
Fic. 14 Rheumatoid arthntis with marked ostenpotosis and eubchondral ey

changes

Attacks of acute gouty arthnitis may deselop very rapidly; l}x‘c ]:ll::
becomes dusky red, hot, swallen and exquisitely !e.nder. Any suclh ac}:,:]‘ji -
involvement 1n a hand jomnt, particularly in a middle-aged mal e,!s o e
considered gout until proved otherwise, yust as wn:lld be th_e'casiﬂz:‘ i
invalvement 1n the great loe; a therapeutic test with colchicine
the dragnosis certain. . . "

Acute gouty arthriuis subsides leaving no residual joiat c:I.:);lg';se Ho
ever. after recurrent attacks and when no effort is mad.e to con‘:s e
urate levels, chronic tophaceous gout may occur. Tophi (delpmr‘nure o
monourate crystals) may occur in any tissue of the bod{y,ﬂ: 1e<un ey
being 1n bone and subcutaneous or superficial Jayers of the <
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arthritis never occurs in the terminal interphalangeal joints, whereas this
a in patients with psoriatic arthritis

P!

Fic 17 Rheumatoid arthnitis with “Opera glass hand™ deformity tece fig 123
Note bune alworption 1n all sreas, often teferred to as “arthnitza Mubfans™

Arthritis due to proniasis usually oceurs m patients with long-standing
peoriasis Jaint symptoms may occur, however, in any stage of the diseace
Figure 22 shows typical psonatic nail imolvement with characteristic priting,
but only mimmal 1nvohement of the terminal nterphalangeal jomt of one
finger. Figure 23 shows nail changes and enlargement of the termnal inter.
phalangeal joints The enlargement in these joints 1 along the lateral margina,
and the dorsum of the jomnt is Mattened, d.ﬂnmg n this reepect from the

of Heberden's nodes m s {compare fig 1), Occa-
sionally the proximal interphalangeal joints mav be affected (fig 23).
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Fi6. 16 Rheumatord arthnitis with bony ankylosis of the second and thid prosimal
smterphalanges] jomnts
PSORIATIC ARTHRITIS
Arthritis is frequently seen in patients with psoriasts Whether the ype
of arthritis 15 the same as theumatoid or whether it is a separate entity Is
still subject for debate It is axiomatic, however, that typical rheumatoid
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Muxed anthritis” osteoarthritis and tophacesus gout of the third trrminal
ful search should e made by history and by examination for esidence of
peoriasia,

MISCELLANEOUS LESIONS OF THE HAND

K would he unpractical to consider aff the swellings 1n and adjacent to
the foints and tendons which at first glance may suggest anthrhs However,
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nt
Fic 18 Gouty arthutis Note swelling of second metacarpophalangeal jou

matoid
The yomt changes tend to progress in the same Vynann‘zr“asc:;:lges oy
jomnts, although there 15 apt to be more bone destruction. .“e’ )"hm e
mild in early psoriatic arthnitis, but as the disease pmgre.;dvanced diseuss
destruction about the involved joints (fig- 25.)..In“mored e v of
there is marked absorption of the head (*peneilling™) Zﬂ nce:i ehanges. Tn
the shaft of the involved bune. Figure 26 s.ho“s \lr]eryd: .:elsewhcre B e
any patient with atypical joint involvement in the han



(FFERENTIN: oF ARTHRITIS? quE WD 205

e - /,.»/-‘
i @ Torheee gout wih utuple 1P formation

the &‘mgm ! o flemon O oward th of the ha! d, as aocrated wth

g of th ol the pat® Nw\u\nr m\cm “g e palm 16 9PF

Ting fmg ex 1o mott cnmmon\ ny ohved, 1 \u\e (mger, then t
The

finger and then the mdex nget- \m\\\\ 3s weldol affected



204
PROGRESS IN ARTHRITIS

Frc 20 Gouty arthnitis with tophaceous deposits adjacent to terminal jouat

some of the more common ones will be mentioned briefly in the fo][owil‘.g
Ganglion A ganglion 15 a common type of swelling that may occur 1
any tendon sheath or joint capsule Tt frequently oceurs over the dorsum of
the wnist (fig 27). It 1s a cystic swelling of the tendon sheath, the exact
cause of which is unknown. It is often associated with trauma and has espe:
cnally high mcidence in a piamst, typst, etc
Dupuytren’s C . Dupuytren’s

(fig 28) results from
a progressive thickening of the palmar fascia which, as it contracts, pu
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Fic 21 Tophaccous gout with muliiple tophua formations,

the fingers 1mto flevion toward the palim of the hand, aseociated with pucker
ing of the shin of the palm. Nodular thichenmg in the palm 1s apparent The
ting finger 1s most commonly 1nvolsed, next the little finger, then the onddle
finger and then the ndex finger. The thumb 1v seldom affected. In early
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cases the nodular thickening of the palmar fascia may resemble a subc
taneous nodule of rheumatoid arthritis, but the joints themselves are not in-
volved. The condition is often misdiagnosed as arthritis.

Frc 22 Early nail changes {(pitting) i psenatic arthnitis

Knuchle Pads. Knuckle pads (fig. 29} are rather uncommonly seen; they
are located over the dorsal aspect of proximal imterphalangeal jomts and at
first glance may suggest rheumatoid arthritis. However, these pads are purely
soft tissue thick and bear no rel hip to joint discase. They are
usually asymptomatic and mterfere only shghtly if at all with flesion of the
fingers They may occur 1n early hfe, or occasionally past middle age, and

there 13 usually no occupational etiology. There may be some kinship with
s h as both types of lesions appear i some

ndinduals.

Xanthoma Xanthomas may occur i
ussues. however, a commonplace site is m ten
30). The tumor is firm, and may be smooth or rregular.
etiology of these tumors 1s an alteration in fat metabolism.

n any jomnt, tendon sheath or other
don sheaths of the hand {(fig
The primary
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Fic 23 Psonatic arthatis with tymeal nail and sdjacent terming] interphalangeal
Jomt involvement

Needless to say, many other abnormal swellings may appear about the
hand Most are benign, but malignant tumors may occur

This brief and superficial description of some of the manifestations of
arthritis in the hands 1s presented m the hope that 1t may arouse interest
1n a group of diseases frequently neglected 1n thewr early stages. Each time
a physician sees a patient, he sees that patient’s hands Tf those hands sug.
gest that arthnitis is present, prompt and thorough follow-up may spare the
ndwidual much suffering and disahliy,
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v it

Fic 2{ Psonatic anthnins with anvolvement of the provimal mterphalangesl jout
of the ndex finger, as well as the second, third and fourth termmal jonts.
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Fic 25 Early xray changes n peormatie arthntis Notr ebumstion of bone and
early joat epare nacowing of third 1erminal fornt
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Fig 26 Advanced psomatic arthritis with diffuse resorptive changes Clu:;’lg l:"
called “pencil 1n cup” deformity—particufarly marked at fourth metacarpophalsiges
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showing moderate

of the palmar fascia
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TIHE HAND

DIFFERFNTIAL DIAGNOSIS OF ARTHRITIS:

Knuekle pads

Fic 29
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Fic 30 Xanthomas regwonal to the metacarpophalangeal joints



Medico-Legal Aspects of Trauma fo the Joints and
the Spine

by Paul D, Williams (L L.B.) and L. Maxwell Lockie

THERE 15 A PAUCITY OF RFPORTS concermng the medico-egal aspect of
trauma as 1t affects arthritis and other conditions of the bones and joints
During the past twenty years the authors have had considerable court ex-
penience representing hoth plaintiff and defendant—and not always on the
same side It stands to reason therefore that the opmions expressed heren are
on an impartial basis OQur atm 1s to set forth the results of these experiences
in order to aid in the proper adjudication of the problems with respect to
duration of disability, as influenced by trauma

TRAUMA TO PREVIOUSLY NORMAL JOINTS

Tt is not necessary to dwell upon trauma that might be clasufied as
proved injury te previously normal joints. Whenever a case involving frac-
tures is encountered, established by x-ray or otherwise, 1n joints or bones
previously known to be normal, it 12 reasonable to assume that the referee
or jury has no choice but to establish theloss of use, 1if any, 1n dollar value
Generally speaking, the medice legal point of view 18 concerned with the
disability remmmng after mjury It should be stressed that there 15 3 marked
difference between disability and distress Disalhty may be defined as an
impairment of the ability to work or to use a part of the body while distress,
on the other hand, need not per se be severe enough to conshtute a dicabality.

Among the most troublesome 1njunies to previnusly normal joints are
thase involving fractures of the heel. the wni«t, the forearm and the elbow
When such injurtes oceur to a mechanic, & workman in the building trades,
or a machimst 1 a machtne shop, grave mpaimnent of earning capacity
may be involied. A state medical exammer, who reports upun a cace to a
eompensation hoard, 13 gnen rather wide latitude 1n the establishment of
the permanency of any injury It 18 observed frequently that s findings
take into i the actual emb s to the patient's earming
capacity n a speaific occupation Moreover, a similar disalulity in another
person in & different orcupation might be established a+ either an increased
or a decreased loss For example. if a pamnter suffers a fractured o« caleis,
these may be resdual mabibity 10 paint and 1o decorate white standhng on
the rungs of a ladder 1f a carpenter <ufless a severe and perhaps displaced
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fracture of the wrist or elbow he may be unable to use hand tools, with
consequent severe impairment of his capacity to continve m that type of
work.

It is recognized that trauma to a joint may 1nvolve soft tissues and other
parts which do not reveal x-ray evidence of injury. Injuries of bony tissue,
soft hissue and connective tissue are of equal concern and, in each instance,
enter into the evaluation of the degree of ability. Too frequently, the physi-
cian who comes irregularly to the law courts confuses the elements of pam,
suffering, complaints of distress and other subjective matters with the essence
of the problem, which 15 the question of dusabulity. Disabthty, as such, is the
cote or the basis of the demand for monetary damages

TRAUMA IN OSTEOARTHRITIS
PERIPHERSL (STEOARTHRITIS

Complex questions particularly arise in cases of osteoarthrinis where,
prior to injury, there is no proof of disability, either by history or dacumfn-
tation, mn the traumatized osteoarthritic joint. The question of aggravation
to the underlying osteoarthritic process is pertinent to the discussion if the
matter 15 subject to Iitigation, since 1t is widely known that opinions are ex-
pressed to the effect that the period of aggravation continues for from one
week to several years It would seem to be a wise poliey for the medical pro-
fession, generally, to establish a reasonable formula that might be a?plned
to the majority of such cases, inasmuch as insurance rates and other similar
factors depend largely upon Joss of experience. There would be a !rem‘endolls
value, from a soci as well as a medico-legal point of view, to
have such losses due to aggravation more or less circumsenbed by a f?rmulﬂ
No pattern, of course, could encompass all types of such cases, lfuz .vf. there
13 evidence established that an underlying disease process did exist prior to
injury, perhaps a rule involving common princtples could be attached to

i i T
the period of the so-called sggravation or preciptation of symptous fc”h
example, in cases where objective evidence of aggravation, mcludmgdsdm

i d, an
as limted motion, swelling and spasm, has disappeared,
o byt Laints, a period of two months

ing residual ) p : e
of causally connected disability on the basis of aggravation wou!
entirely adequate i s accepted

In cases where an established pre-existing osteoarthr
with distress or disability of some character prior fo the injur;
the period of disability following inpury s ordinanly r'nuchdle:::zs
runed by a referee or a jury, than n cases w'hcle previous dlsa" e
abiluty was not established The court and jury is relatively medically
in the face of an admission of disability prier to injury-

y to the joint,
as deter-
s ar dis-
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onset of excruciating pain of prolonged duration, on the basis of a back
strain. There is no evidence of severe trauma to the patient; 1f direct joint
inyury has not been claimed and there has been no aggravation of the under
lying osleoarthritis, it must be assumed that injury, if it has been sustamed,
has been confined to soft tissues. Although these cases are dragnoshic chal
lenges to the examining physician, it fs admitted readily that soft tissues
heal relatively rapidly at all ages It is submitted, therefore, that the dura
tion of aggravation should not exceed a period of 12 weeks, This observa-
tion does not apply, of course, in cases where examination reveals evidence
of nerve root damage or the intervertebral disc appears to have been imjured

It 1s our experience that the spine and injuries thereto constitute a mos!
important and difficult problem, both to the insurance industry and to the
courts. The teason for this, although often obscure to the physician, is readily
apparent to the lawyer: the legislatures of many states have provided hqut-
dated sums of money for total or partial losses of fingers, toes, hands, arms,
legs, eyes, etc., and for the loss of use of these members In reference to back
disabality or injury, however, there is seldom & maximum liquidated figure
that can be antictpated Injuries to the back are almost unhmited in terms
of dollars Because a large percentage of all injuries relate to the back, any
effort to clanfy some of the critical problems on an impartial basis is com-
mendable. Again, 1t must be remembered that aggravation should be de
termined by evidence of disability, not by dustress alone.

THE LOW BACK INJURY

It 1s most sigmificant that a large p ge of the p )
seen m the compensation courts involve a relatively small region of the
entire human body. The area in reference lies between the fherd Tumbar

vertebra and the first sacral segment of the spme Orthopedists, generally,
d d of injuries which involve lifting

have upon the p Lifting
and falling, the dire eflects of which so frequently are confined to this p\;'r
tion of the vertebral column It 15 appreciated that this area may be the
focal pomt of osteoarthritts, degenerative intervertebral d}sc dusease, pro-
truded intervertebral discs, spondylohsthesis and )/ of the n:n;:
verse processes of the lowest lumbar vertebra on the sacrum, each os wrle;
may be accompanied by pam and may lead to disability in varymfgr' al(;g e
{or varying periods of time Spondylolisthesis is referred to speeifi g[ems
low. Tt is evident that the examining physician must appraise t!w prol -
of this area carefully with regard to differential dlagnos}s‘ which R:l:lthe
repeated x-ray exammnation and certain laboram{y data, in afldm:n e
Tastory and physical examnation. The chncal hl'slnry, smee 1: ;: xyecordtd
most important element establhishing the correct diagnosis, mus

in detail.
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(8) Psychotherapy and reassurance throughout the entire time the
patient is under the care of the physician.

A most difficult problem arises when the patient with rheumatoid arthitis
suffers an injury to a single joint, such as the knee joint, followed by per-
sistent swellmg and disability in the affected area, As time passes, other
joints may be involved in a typical picture of rheamatord arthritis, In such
a situation, which one of us (L.ML.} has discussed with other theumatolo
gists, 1t is believed that the carrier should be responsible for the injured jout
only for a period of one year. It is also his opinion that the disease is not
caused by injury but would have occurred at that approximate time, for the
veason that there are which are so widesp
that it 1s difficult to ascribe them to an injury. The actual number of these
cases 1n the courts is small

When a minor injury befalls a well established rheumatoid joint, the
aggravation, as the result of strain or mild trauma, usually produces an ex
acerbation of activity of the affected joint for a period varying from two to
six months. It matters little whether an underlying susceptibility is present in
the patient or not; 1f any injury sets the stage for infection and infection
is followed by localization 1n one or more joints, the original mjury or accl-
dent is chargeable with the end consequences

A more serious problem appears in cases in which the injury is fol-
lowed withm a relatively short time by typical rheumatoid arthritis. Most
opinions 1n the past concerning casual relationship 1n such cases rest upon
the theory of reduced natural resistance of the traumatized part Although
a single such opinion is contradicted by physicians well versed in the ﬁell?,
any opinion, espectally by the family physician, of causal relalio.n 'usus]])' 1s
seized upon and a verdact for the patient may follow. This factor is important
1n the adjudication of the problem based upen the weight of medical evidence.

RHEUMATOID SPONDYLITIS
This syndrome is 1dentified also as Marie-Striimpell arthribs. Th.e onset
of the disease is insidious. It occurs usually in young men Approvimately
ten per cent of the cases are in females The initial symptom frequently is 11;31::
with persistent discomfort mn the low back. Even at the time of the ear ]'e[h
complaints, an x-ray of the sacroiliac jomnts reveals bilateral sclerosis wi

paces This Toentgenographic finding is so charac:
t s absent.

itutional PIR

narrowing of the joint s h .
teristic of the disease that only a few cases are reparfcd in which i .
As the condition progresses, there may be an increasing stiffness of the A
which results in the characteristic poker spine. A number of yearsflster,l -
may be marked forward bending of the spine with permanent d; f)rf::sy;mv
the spinal involvement continues, arthritis of the co.slalAvenel;‘ra {;; e
appear with absence of chest expansion due to failure of the ri

epine,
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relatively trivial trauma superimposed upon pre-existing osteitis Perhaps a
reasonable test in cases of this sort would be to require defimte evidence of
injury to the bone affected with further proof that the disease is himited to
the bone traumatized. X-rays taken at the time of injury are jrrefutable
and 1t must be supposed that the disease will be apparent within the peried
that ordmarily would be required to restore the damaged tissues

SPONDYLOLISTHESIS

Relatively few persons are diagnosed as having this congenital anomaly,
unless by accident during a routine x-ray study, It seldom Js the cause of
disability. The condition, however, becomes of immense importance coupled
as 1t frequently is with hack strain and other spinal injuries, when it is
diagnosed by vray Some physicians are apt to make the mistake of adx'.m
ing their patients of the eus of this conditi dation found reinci-
dentally while the patient is undergoing treatment of ather back mjuries.
seems to do little good to advise a patient that he has a congenstal, nstable
hack, when the first knowledge of it comes with a back injury. In the re.la‘
tively Jarge numbers of patients seen in litigation with this finding, the exid
ence of the condil ph ignificantly the of the patient
to his pre-accident sfatus

CONCLUSION
It should be possible, after a careful study, to determine with reasorable
aceuracy the period of disability as the result of injury concerning arthrite
and other disturbances of the bones and joints.
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Induced Connective Ti

sue Syndromes

by Fred B. Rogers and John Lansbury

FRoM THE STANDPOINT of differential diagnosis and practical clinical man-
agement, it 1s important to recognize the increasingly common occurrence of
drugnduced syndromes which mimic and 1 some nstances almost dupli.

cate certain connective tissue diseases In most of these “induced syndromes”
., e IR

mmnrcate waa'aly of wthdrawing

et 1 motion Perhaps of even greater impnrtance is the pussibility of arti-
fietally productng 1 animals certan “rheumatic”™ or “collagen” syndromes
which closely resemble the naturally occurring human diseases. The tre-
mendous advantages of bemg able to study the disturbed physiclogy 1n such
animals with the hope of applying the findings to human disease are obvious.

Many attempts have been made to reproduce a variety of connective
tseue disorders in ammals In an effort to relate these disorders to human
disease, we must bear 1n mind that they appear to be incomplete syndromes
which resemble but do not exactly duplicate thetr human counterparts Also,
in the case of human disease, there is a great deal of overlapping in both
the histologic and climcal pictures of the various “collagen™ diseast his
calls for additional cautson 1n sttemping to equate the nduced syndromes 1
ommals with human discase

DRUG AND SERUM INDUCED ARTHRITIS

In the case of rheumatoid arthritis, 1t is well known that acute, subacute
and chrome joint inflammation can be induced in ammals by a variety of
quite different techmaues, such as the violent hormonal manipulations of
Selye, the marticular injection of bactenal products 1n an animal previoudly
wensitized to the same antigen, or infection with live pleuropreumomalihe
argantsms Yet, no one seriously hehieves that such animals are reafly suffer-
g from hfedong, progressive and cnppling rheumatond arthrins Indeed, it
may be argued that theumatord arthritis 13 & species-specflc disease which,
therefore, can only exict in humans and that the experimental ammals are,
0 1o gpeak domg their best withn the limatations imposed on them by therr
<pecific constitution to develop theumatoid arthratis [ thix is true, the most
that can be hoped for 13 that some of the mechaniems involved in the in.
duced arthrtides may parallel those encountered m spontancous human dis-
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ease and 5o lend themselves to controlled study. Much the same situation i
obtained when we try 1o interpret the important work of Rich and Gregory
in ion with the experi of lesions bling those
of rheumatic fever.' Because affected animals do not develop life long, re-
cutrent episodes of valvulitis ending in scarring, deformity and bouts of con-
gestive failure they cannot be said to “have” rheumatic fever, Nevertheless,

some hanisms may be operative in both the animal aad humax
syndromes,

In the case of osteoarthritis the situation again is much the same Car-
tilage d fon and bony prohferation have been produced in animals

by aminonitriles derived from sweet peas. The resulting lesions, howeter, do
not in all respects resemble the naturally occurring osteoarthritis of humans,

Since attempts to reproduce the vanous arthritides in animals have
so far failed to explain the pathogenesis of these diseases in humans, we
may now mquire into the possibility of inducing these syndromes in bu-
mans themselves

In humans, transient but very definite joint inflammation has lwl\
described during the administration of jodides, heavy metals, and & variety
of drugs, but none of these induced syndromes bears more than a super-
ficial resemblance to spontaneously ovcurring human arthrius.? In the e
of sulfonamides, the picture is different. There appears to be & rcla(iumh!p
hetween sulf ide-treated 1nfe and polyarteritis nodosa, and in
“sulfatoxic arthnitis” and penicillin reactions the clinical picture still more
closely resembles the “collagen” diseases Setum sickness perhaps comes

closest of sl to reproducing the acute phase of collagen diseases, since it
lterati b serum proteins, kid-

causes widespread m serous
neys, blood vessels and Joints and even the L. E. cell phenomenon.

These reactions to drugs and serum appear to involve a duturbaves
m the basic immunity mechanism, and it 1s tempting to gssume that the
spontanconsly arsing collagen diseases have a similar etiology. Hn.wz\fr.
it has not so far been posstble ta demonstrate that the rheumatic dy«ca?
are primanly due to an antigy tibody reaction Indeed, the recent 0%
servation of what appears to be rheumatoid arthritis mn cases of xglnilﬂ?;
globubnerma suggests that the disturbances in immunity may be a rew
of the rheumatoid process rather than its cause.

THE HYDRALAZINE SYNDROME
ently been sdded

To the above list of “Induced syndromes” there has rec s
another that is of extraordinary interest. We refer to (hAe ude"clfcc(:‘;r;l*
have been ohserved after prolonged admini of e e
zine hydrochlonde) to patients suffering from arterial hyper e::d i’; 0

reaction, termed the “Hydralazine Syndrome,” has been repor
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reaction to hydralazine, since its onset and severity are related to the total
dosage and length of administration of the drug, These relationships are
more consistent with the possibility that there is a progressive depletion
of some substance of phystalogic importance. As a chemical, hydralazine
hydrochloride combines with carbony! sud sulfhydryl radicals and has &
strong affimty for metallic jons. This chelating effect may result in the
creation of & trace-el t deficiency related to interf with certain
enzyme systems There is now experimental evidence to support this possi
bility, Comens® has recently yeported the evpesimental production in dogs
of a disease possessing clincal and pathologic similarities to systemic lupus
erythematosus. This syndrome followed oral admnistration of hydralazine
to dogs for one to eight months in dosages similar 1o those used in man
The L. E. cell phenomenon, however, has been demonstrated with seram
from these dogs

EXPERIMENTAL HYDRALAZINE DISEASE

In a subsequent experiment,® hydralazine was given to 10-day-old cock-
erels, all of which developed perosis within six weehs, a disease beliered
to be the result of manganese deficiency. {Perosis, a term derived from the
Greek word meaning maimed or disabled, is a nutritional disorder, of young
chicks and turkeys. Also called “hack disease,” it is characterized bz' fhorl
ening and thickening of the Timb bones and a deformuty known as “slipped
tendon.” Perosis is assoctated with a high intake of inorgamc phosphate
or calcium salts and low take of manganese. Manganese, biotin and chahme
may prevent the bone deformities.) Another group of cockerels fed h)drﬁa{-
zine and manganese citrate S mg per day, ssimultaneously, developed normé |§

Comens has found that manganese inhibits the in vitro formation o
the L. E. cell in the blood of patients with systemc lupus erg\hemalosn& w
a concentration of 1 x 102 molar. Copper, cobalt, zmnc and iron causrﬂllil’
such inhibution. All of the dogs fed hydralazine alone deieloped 3 IUP";" €
syndrome, but no glomerular wire-loops were found 'l'n the hdnc)sh ndr:;:-
dogs given manganese citrate parenterally Three patients with 1he' ’m\\‘d
zine syndrome and two with systemic lupus were reported 1o )-ave,:n(\:))mms
symp Iy when the mang ion was administered orally. ~1d°dw"
suggests that bydralazine may produce the ]x)d.ralazine syndrome by . s"‘,m:
manganese jons, thus posstbly blocking certain de?en‘denl enx‘)me )
Extensive research is now in progress on this intriguing problem

CONCLUSION

: ; the first time, the
In summary, it seems that through hydralazine, for experimenisl

“cheumatic state” can be reproduced both in man and :‘n e exi
ammals Hydralazine js thus unique in this respect. Al:’ea yﬂstd g
dence that the induced syndrome can be prevented and rev
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administration of small doces of iThe p d ocking
action of gold in ceses of theumataid arthritis suggests & somewhat parallel
situation). But the important question remains, “What is the relation he-
tween the hydratazh subacute dimeminated Jopus erpther
snd sheumataid astheitia?” Ta claim that the three are jdentical would be,
we beheve, unwise 1The Lo E cell may be found i all three, and alo in
serum sickness apd penicitin reactrons). Rather, we shonld concentrate on
this evceedngly important fact: many of these syadromes have so much
wt common that it seems quite likely that at some undetermuned level their
mnde of production must proceed along common pathways.

1f this is teue, 1t may be possible, by trial and error, to find an sgent
which blocks the pathway in the experimental animal and which nught theres
fore do the same i the spontanevusly occurring homan diseace. Also, a basie
study, which the hydralazine-treated experimental animal row permits, may
uncover some as yet unsucpected disturhance at an even more fundamental
level. In amy esent, 1t naw seems posuble that druginduced “arthnhbe”
expecially the hydralazine syadeome, whls creating rew chncal problems,
may provide a hey to the study of the pathogenests of the various rheumatic
diseses,
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Rehabilitation in Arthritis: the New Concept
by Edward W. Lowman

DesPITE MAJOR ADVANCES of the past decade in the medical therapeutics
for arthritis, the place of physical medicine in the basic treatment armamen-
tarium for the prevention of deformity and muscle weakness and for the
protection of joints has not dimimished in importance Rather, time and
experience with newer therapies have re-emphasized even more acutely the
value in the prevention of cripphng and in the prevention of the need for

habilitation of the hasic regimen Details of prophylactic physical
medicine programs may be found at length elsewhere.' Although they are
afforded only cursory consideration here, the inference is not one of dis-
regard hut rather an effort to avord repetition of accepted practices and to
focus attention on newer concepts and advances in rheumatologic practice.
The problem of the arthriic cripple and the positive progress of the past
five years toward develop of rehabilitati Tiniques for its solution
represent a dynamic new concept of medical responsibihity.?

As with all diseases inflicting resdual phystcal disability, the effects
of arthritis extend far beyond the limits of the physical While the damage
inflicted by the disease is pred 1 loskeletal, the i
of the disease ramify into every sphere of the patient’s living, xe{[écted not
only in incapacity to function physically but in work performance, in psycho-
logical adjustment, in stability of the family unit, in recreatton. and‘ lr;
every other area of lning. Though primanly concerned with the medical
aspects of his patient’s problem, the physician must consider these ramifica-
tions of the disability and direct positive efforts toward solution of them as
well as the illness itself 1f the patient is to be totally benefitted Only ’}{“5
can he be returned to society to function within the limits of his dlsab\hl)"
but to the hilt of his capability. In no disease is this e‘(panded. 'concrpl o
medical responsibility more urgent or imperative than in arthritis.

EVALUATION FOR REHABILITATION .

In view of the above concept, many types of information are needeb
in the evaluation of the arthntic before rehabilitation goals may be ;:m
Dished (fig. 1). Of first importance is the accurate assessment off ’h}:;,:mmid
process both diagnostically and prognostically. In the case o }: o
arthritis this is of special importance because the success of phys with
vocational rehabilitation 1o a large extent depends upon the adequacy
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the patient is first seen with active rheumatic fever and (b) because of the
persistence of the rheumatic disease for many months thereafter, when
apparently adequate bactericidal doses of penicillin have been gwen. How-
ever, as pointed out, especially by Eagle'” and by Denny and Thomas*
the streptococcus may survive in an otherwise lethal concentration of peni-
cilin 1f the organisms remain in a resting state. If nsing antibodies or
other circumstances should lead to such bacterial hypometabolism during
rheumatic fever, these organisms might be capable later of small bursts of
achvity or slow dissolution with a continued release of antigens into the
circulation,
That the mechanism of production of rheumatic fever by streptococe:
15 probably not directly related to the usually measured antibodies is demon-
strated by several lines of evidence. Several yearly epidemics of streptococcal
pharyngitis was observed by Kuttner and Krumweide' in a highly vulnerable
rheumatic group of children. The streptococci in one epidemic produced
chnical pharyngmbis and septic plicati had an “M” sub ant
produced the expected rise in antistreptolysin 0 titer; yet no recurrence of
rheumatic fever occurred, whereas epidemies in the preceding and subse-
quent years produced the expected number of recurrences More recently,
Rammelkamp®® and his associates have reported that treatment with penicillm
as late as the ninth day after onset of pharyngins still appeared to be capable
of preventing subsequent rheumatic fever, although the antistreptolysin 0
responses in these patients were not impressively less than those of the group
who recerved no penieilin nor in those ndividuals in the “no penicillin
bsequently developed rh ic fever
with antig tibody reactions we have paid

group” who

In our
too little attention to several other biological potentialites of the strepto-
cocc1 We also have paid too httle attention to the possibility that the rheu-
matic disease 1s an “overshoot,” a “rebound,” or hypercompensation to some
brochemical stress which occurs during the active streptococcal infection.
The strep is a versatile ism 71 It produces an enzyme strepto-
kinase which 1s a powerful activator of human plasminogen ® ** In vivo,
activation of this enzyme may alter fibrinogen turnover raies'and th
of the cardinal disturb fl I

m
possible effects ! le
resistance to the anticoagulant action of heparin has been

us, some
of other

i ded in rheu-
on the clotting mechanism need to be extende
matic disease o et

noted in acute rheumatic fever®* but disappears in convalescence, 2 !
it does not persist to @ sigmficant degree. The effect of sahcylal:s in i:llll
ducing a decrease in circulating prothrombin and fibnnogen lls vl
known, but whether the metabolism of these substances 13 abnormal m

. . .
rheumatic susceptible patient has not been studies - "
Streptolysin “0” has been shown to produce a solubilization of so
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corered from rheumatic fever, Presumably, therefore, the corticoid response
of a child with rheumatic fever may be inadequate. However, the differences
between the hydrocortisone lesels in the normal and rheumatic group is
smaller than the usual wide normat diurnal variations. Hence. it is unwice
to depend upon this test lo define a group of susceptibles. Furthermore, the
ume relationships are important. Corticoids, il elevated during a streptococcal
nfection, might increase the bacterial growth rate and thus, the amount
of the hiological insult. I[, however, corticoids are elevated during the immune
reaction and rebound, they might suppress the inflammatory reaction and yel
not interfere with prumpt over-all recovery. Thus no recommendation for
the prophylactic use of hormonal therapy duning streptococcal infertions is
justified on the basis of any publiched data.

In summary, 1t may be stated that in spite of the increasing nterest
in the host factors, a biochemical difference i the response of the rheu-
matic patient has not heen diccovered, and there 1s no eflective way of
madifying the host respanse except by eliminaung the streptecocer

ATTACK ON THF STREPTOCOCEL

The 1nital evidence of the effectiveness of antibiotic therapy directed
against the streptococcus was developed dunng follow-up observations of
patients who had already recovered from an nital attack of rheumatic fever,*
Tlowever these data have heen extensively amplified by the study of strepto-
coccal epidemics and first attacks of rheumatic fever i miltary popula
Uons ** ** Sulfadiazine therapy of streptococcal <ore throats i the uxual
doses of 3 to 4 Gm {frequently fails 1o prevent the subsequent appearance of
rheumatic fever. This fact was soon recognized in individual cases by physi-
cians earing for theumatic patients alter the ntroduction and triat of Lotk
sulfamlamide and «ulladiazine Evidence that prompt use of sulladiazine was
ala ineflective 1 preventing first attacks of rheumanc fever has been re.
ported 1n well controlled studies 1n the armed service<® On the other hand,
it has been shown that when pemaillin therapy has been adnmunetered
prompily P infe the expreted s of rheumatic
actialy in a lughly vulnerable group of rheumatic patients were prevented
These findings nere veported by Maseell and assoviates in 1248 and
19318 Sunce the expected attack rate of subsequent rheumatie fever is be
tween 25 and 100 per cent under such circumstances, 1t was not feasible 1o be
tertain of the rheumatogenic potency of the infecting orgamsms by the uce
uf an exlensive alternate case studv. Rammelkamp and associates in 2 senes
of papers have demonstrated besond any doubt that penscillin ae speafically
adequate doses 1+ capable of rapdly o

the clinteal i
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state as noted in the second group i hardly greater than the spontaneous
chsappearance of positive cultures that has been noted in military experience.’®
Thus, a lower Lmit for the dosage of penicillin to be used in eliminating
clinically apparent or 1napparent infection must be equivalent to the sched-
ule used 1n school A. One should remember when considering these data
that although the word prophylaxis 1s used, it is the prophylaxis of sub-
sequent rheumatic fever 1n which we are primarily iterested. These data
of Poskanzer, Feldman and Beadenkopf measure the effect of penicillin
in elimnating known infections during an epidemic with @ virutent organism.
Maseell's data® also thowed that dosage of 100,000 units t1.d. in clinically
well carners was sometimes ineflective 1n eliminating the carrier state,
although this dosage may be adequate to prevent new infections Since the
bacterieadal effect of perncillin depends upon the concentration of active
organisms and their rate of metabolism, as well as upon the concentration of
the antibiotic at any given locus,'™ 1 it probably is rather slowly effectne
wn the erypis of the tonails where bacterial mass may be high and metabolia
low. Since the patient has had Itle opportumity to formn protective anti-
bodies, a recrudescence of the infection is possible il antihiotic therapy 1s
not matntained for a period of ten days

The author stll prefers oral penicillin because of the leseer ncidence
and duration of allergic reactions, but since patient cnoperation in continuing
the program for 10 days 15 often n doubt, many physicians now favor
the v of intramuecular henzathine penicillin for sustawned therapeutic
effects” ™ Erythromyein has equal bactericidal potency in such circumstances
and can be used as a substitate in those patients who report penicillin senst.
tivity * Chlortetracychne therapy also appeared effective in preventing theu.
matic recurrences when used in a military setung. however, throat cultures
frequently remained positive, the patient's asociates were exposed to similar
infectiane, and an epidenuic could thus be perpetuated

Indstidual Cases of Streptocaccal Pharyngitss In Normal Medical Practice

The major medical problem is in differentiating streptococral from
other types of pharyngitie The common differential diagnoctic points may
be summarized as follows.*

Covxton Symrrous

Sore throat surlden onset, pain on swallowing

Headache common

Ferer variable, but generally from 101° 1o 104° F.
Abdomunal pan common, especially in children

Nausen and comiting  common, esprcially w chiddren
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tion way given 30 minutes after meals than when given a« i« vaually done
on an emply stomach. Presumably, therefore, either the rste of destruction
in the gasteointestinal tract is Jexs or absprplion greater when gisen ot the
time of meals. This jx of considerable practical salue since it means that
the enticat morning dose of meidicine need not be given prior to breskfast
and yet effrctive levels can be maintained throughout the usual school hours,
1t would sls scem prefersbie 1o adminicter the second dow In mid-afierncon
o that any organistms that have been acquired during the day can be el
watedd befare they have a chance to mufuply.

PREVENTION OF SECONDARY OR RECURRENT AVIACKS OF
RHEUMATIC FEVER

Much of the di in the peeveous p 13 also perinent in
s section. Therapy for the presention of secondary attacks of rheumatic
fever should hegin at the time a diagnosis iy first auspreted duving the active
disease 1 the fieat cheuenatee attack. Throat cultures shauld first be taken,
follomed by pentcitiin given eseentially m full dosage for ten davs a» pre-
viously outhned for suspected strep t pharyngatee Conti admims.
tration i indscated therealter to prevent the same ar ather atteptococer from

pl. ion, The risk of euperinf with another stramn of streptococer
may be greater in g hospital than &t heme, but & magor disgnostic problem
may deselop in stch surtoundings atnce antirhenmatic threapy, e g «aherk
atos, may mask the pharyngeal discomfort and frver which ate the main
chuical idications of o recent streptocaccal pharyangttis, yet the vulnerabiling
to evacerhattan of theumatic fever in ruch & palizat ts extremeh high, Thia
prablem s mtunately related to the management of scute rheumaty fever
and 18 discuscedd 1 detail 1 the sectton by Stollerman.

Whe thewmatie fever hae becowe quiescent, continuous prophylatis
st be tharoughty “sold” to parents and pstients, The imtial ofnervabions
of the effectiveness of sulfandamide tn dows of D5 1o L0 gram per day
have been amply confiemed uang sulfadiazine * © There remams the neers.
ity for fabaratary contrat of the teahacyte count and urinary finding, espe-
cially duting the firat tna enathe of suck a regimen, However, the emergener
of sulfa recetant stratas of hetahemolytic streptacocet hay not been enical
deapite & wideapreait problem of sulfad in army
m Vorld War 1,

Muat revent experience has been with penicillin prophyiavis ™ Oral proi-
eilin in doses of 10006 unts 0 JV0KK units per day has been extensseds
eed and has been effecine i preventing streptococes] sore throat, under
et circumstanes Howrier, reernt reports that 23000 units per day
was soeflectine’™ in presenting the spread of an epidemic in @ hospital for
theutnatic leves patients hay td to on wpmard revidian of the recommended
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evidence of inllamma!ion is not Uncommeonp, sz Sensmvixy Teactions, if they

oceur, can b exasperalmgly Projongeq, Because of these objections, ghe

2uthor pregr o continge Wwith org) Penicillin vy, 100,000 unjg tid or
. 1 i

Machinery for g, follow.yp 4 the office o clinic and the Provision for
intense ang effective educatiop, s Since rheumane Tecurrences can occyr g
any age or interval afye, the previoys attack, and gince @ streptococcal fn.
; Penicillin Prophylaxis js “for hie” Admy.

the €onscientioyg Physician wil not permit 2 relaxation of the prophylacti
regimen, Some adults wjj} not be convinced, Undey such circumstances, they
must be urged 4, Fecerve penieilhy, therapy Promptly for suspected streplo-
coceal Pharyngit;s,

Once the diagnosiy of theumatic foor has definitely been established

according to the Jones Criteria, the only choice Temaining is the form of
Prophylactic therapy, However, 1Y Practiving phy sicign is aware of the
Tequency with which ©One sees Jegg definite syndromes While he Criterta
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form This milder form may carry statistically a lesser nish of recurrence
bt not necessarily 5o In clinical practce, this indefinite group has been
eorered usually by the diagnosis of “probable” o “poseible” rheumatic
fever when a bination of indefimte arth il d lassitude and
anemia occurred during the consalescent stage of a streptococeal Infection,
and a more definite diagnosis is not justified. Whether one recommends
penicillin prophylasis during the school years for such a patient is primarily
dependent upon one’s own philosophy. In practice, 1 have recommended con-
linuous oral peaicillin in such circumstances when the patient seemed 1n-
telligent and unlikely to deselop cardiac neurcsis and the economic factor
was not a hindrance. Since 1 have obeerved violent rheumatic fever subse.
quent fo streptococcal infections in such cases more often than [ have seen
peychological damage from continuous prophylaxis, I am perhaps mare radical

than others, Most ph; conader 1t preferable 10 withhold «
prophylauis when the diagnosis 15 uncertain
The pre<ent dations of the A Teart A ion are

given below, Three major choices of thetapy are approved
PresENTION OF STRFPTOCOCCAL PHARYAGITIS 1N Known RHEUMATIC
PATIENTS
(1} Benzathine pemcillin G—1 !
Dosage+ 1,200,000 units once s month

Notex:  Touc reactions are the same as with oral pemcilin but
oceur more frequently and tend to be more severe Some local
d<comfort 15 usually experienced

(2) Sulfadiasine—Oral Tablets
Doaage 10 gram per day 105 Gm. for children under 60 Ihe.d
Notes Fasy 10 adnunicter, inetpensne and effectine. Touanty in-
frequent and usually minor. All rashes and sore throats may
be toxiw teactions Check WBC and differential weekly for
fiest exght wechs, Change therapy 1l WRC i« less than 3000
or PMN are lecs than 3577,
Mortithform rash continue drug with caution,
Urticaria or <carlatimform eruption with pharyegitie. omit
drug
3} Perucillin-~Oral tablets
Dyugper 200,000 to 250,000 unile once or twice per day
Twice a day preferable
Notes Wighly bacteriadal for Group \ streplocorer Rareby toxic.
Casefully check hitony for allesgie reactions, e g.. urticana
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dosage in known rheumatic patients* Frequently in clinic practice, as well
as 1n private practice, apathy develops in parents or patients so that oral
medication is not continuous. When this occurs and a streptococcal pharyn
gitis appears, subsequent return to the usual prophylactic dosage may be
inad, for rapid dication of the 2 i and of
theumatic fever may be expected. The difficulty in maintaining continuous
prophylaxis with oral medication which is dependent upon patient cooper
tion has recently led to a widespread preference for the use of benzathine
penicillin intramuscularly at monthly intervals,”* Fortunately, the beta
hemolytic streptococcus is highly sensitive to penicillin and eflective bac:
tericidal levels can be maintained throughout the month. Benzathine penicillin
is painful at the site of injection for several days and fever and objective

.y .

of 1nfl is not 9% Sensitivity reactions, if they

oceur, can be exasperatingly prolonged. Because of these objections, the
author prefers to continue with oral penicillin with 100,000 units tad or
250,000 units b i d. if there is reasonable assurance that patient and parent
will cooperate. Reactions to oral penicillin arc less frequent but can be equally
severe ©

The practicability of p ing attacks of rheumatic fever
by continuous prophylaxis has now been demonstrated so conclusively that
the most critical current problem is the determination of who should be on
continuous prophylaxis followed by the establishment of the administratite
machinery for the follow-up in the office or clinic and the provision for
intense and effective education.”™ Since 1t i es can occur.e!
any age or interval after the previous attack, and since a streptococcal -
fection can occur at any season, penicillin prophylaxis is “for hfe.” Admit:
tedly the vulnerability to recurrent strep 1 infection and to subsequent
rheumatic fever may be less during adult life than in the school years How-
ever, the sociological damage produced by a recurrence of rheumatic fever
in a 30-year-old mother or father of several children can be so enormous,
the conscientious physician will not permit a relaxation of the prophylact
regimen Some adults will not be convinced. Under such ci they
must be urged to receive penicillin therapy promptly for suspected strepto
coccal pharyngitis

Once the di is of 1k ic fever has
according to the Jones Criteria, the only choice remaining ¥ e

p therapy. He any practicing physician is aware of 1

t - f i Criteria
frequency with which one sees less definite syndromes. While the Cri -
of Jones have attained worldwid p as a description of the disea®
suitable for statistical control in studies of the natural history or lhernP“:‘}:z
trials, it has always been recognized by those working in the field lhal]d"
biological fault probably occurred at least as frequently in an even m

ic

Jehmitely been established
g is the form of

1.0
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form. This milder form may carry statistically a lesser risk of recurrence
but not necessarily so. Tn climeal practice, this mdefinite group has been
covered usually by the diagnosis of “probable” or “possible” rheumatic
fever when a coml of indefimte arthralgra, prolonged lassitude and
anemna occurred during the t stage of a strep ! infection,
and a more defimte diagnosis 1s not jushfiecd Whether one recommends
penucillin prophylaxis daring the school vears for such a patient 1s primanly
dependent upon one’s own philosophy. In practice, 1 have recammended con
unuous oral pentcillin 1 such circumstances when the patient seemed in-
telligent and unlikely to develop cardiac neurosis and the economic factor
was not a hindrance Since I have observed violent rheumatic fever subse-
quent to streptococeal anfections 1n such cases more often than T have seen
I damage from prophylaxis, I am perhaps more radical

lhxn others Most physi consider 1t preferable to withhold
prophylais when the diagnosis 1s uncertamn

The present recommendations of the American Heart Association are
gven below. Three major choces of therapy are approved

PREVENTION OF STREPTOCOCCAL PHARYACITIS 18 fisowN REREUMATIC
PAT!E\T~' .

(1) Benzathtne pemicrllin G—Inlmm

1,200,000 units o

Dosage
Notes weal pemicilin but

re severe Some local

Dosage:
Notes

uldren under 60 Jbs.)
¢ and effective Toxiaty in
*il rashes and sore throats may
\BC and differential weekly for
- . rapy if WBC 1s less than 4,000

+ > drug with caution
sruption with pharyngitis omt

~ onee or twice per day

tor Group A streptococc. Rarely toxic
~tory for allergic reactions, e g, urticana,



250 PROCRESS IN ARTHRNH

dosage in known rheumatic patients.* Frequently in clinic practice, as well
as in private practice, apathy develops in parents or patients so that onl
medication is not continuous. When this occurs and a streptococcal pharz
gitis appears, subsequent return to the usual prophylactic dosage may be
deq for rapid eradication of the strep i and of
theumatic fever may be expected, The difficulty in msintaining continueas
prophylaxis with oral medication which is dependent upon patient cooper-
tion has recently led to a widespread preference for the use of benzathine
penicillin intramuscularly at monthly intervals.”* Fortunately, the bets
hemolytic streptococcus is highly sensitive 1o penicillin and effective bac
tenicidal levels can be maintained throughout the month. Benzathine penicillia
is painful at the site of injection for several days and fever and objecine
evidence of infl; 15 not C itivity reactions, if they
occur, can be exasperatingly prolonged. Because of these objections, the
author prefers to continue with oral penicillin with 100,000 units tid. of
250,000 units b.i.d if there is reasonable assurance that patient and parent
will coop Reactions to oral penicillin are less frequent but can be equally
serere.*®
The practicability of preventing recurrent attacks of r}\eumflic fever
by continuous prophylaxis has now been demonstrated so conclusively that
the most critical current problem is the determination of who shofﬂfl be on
continuous prophylaxis followed by the establishment of the admmfslruure
machinery for the follow-up in the office or clinic and the provision for
intense and effectve education ™ Since rh ic rec can mcur‘li
any age or intenal after the previous attack, and since a s!rep.loc:cc!; ":'
fectton can occur at any season, penicillin prophylaxis is “for life” A ml;
tedly the vulnerability to P I infection and to subseqlm
theumatic fever may be less during adult bfe than in the school years l{"";
ever, the sociological damage produced by a recurrence of rheumatic ﬂu:
in a 30ear-old mother or father ol several children can be so en;ﬂ;’;‘:&c
the conscientious physician will not permit a relaxation of the propht hes

vil i dJer such

regimen. Some adults will not be J. Un

must be urged to recerve penicilin therapy promptly for suspeeted strepto”
coccal pharyngitis. 2 estsblihed

Once the diagnosis of rheumatic fever has deﬁm’ft!y‘ bfe e o of
according to the Jones Criteria, the only choice remaining Is e e
prophylactic therapy. However, any pral:.ﬁcing physlclar;v;f‘ : o Cotens
frequency with which one sees less definite syndn:ma: Vi " e dvee
of Jones have attained 1dwid g’ as a ip! e
sul‘l’able for statishieal control in studies of the nslur}l hfsfofh)' n‘;,“:e:l::‘:he
trials, it has always been recognized by those working m.t tn en milder
biological fault probably occurred at least as frequently in &
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angioneuratic edema. Serum sickness with fever and Joint
pains may suggest rh ic fever. Many individuals with
mud skin erythematous reactions or an episode of hives whie
an penicillin have subsequently taken the drag with no fusther
reactions, However, this practice is not recommended of the re-
action has been severe or angioneurotic edema has occurted.

Prophylaxis Against Bacterial Endocarduis

As we have progsessed in our appatent ability 1o prevent recurrent at-
tacks of rheumatic fever and the subsequent rheumatic heart disease, a con
cuerent hattle has been waged against one of the major eomplications of
already established rheumatic heart disease, namely, hacterial endocarditis.’®
Therapy of this once invariably fatal discase has been mathedly improsed
sinee the advent of penicifhin and enhanced with the addition of other anti-
biotics, However, the disease still carries a 10-20 per cent mortality and 2
marked morbidity due 1o cerebral, renal and other types of cardsovascalar
damage. Prevention of the disease is much less effective than the programs
for prevention of rheumatic fever since the source of precipitating infections
1s unknown in at least one-half the casec. However, a sufficient proportion
(30-40 per cent) give a history of a preceding dental or surgical operationt
in an area of sepsis so that praphylactic measures are aimed at minimizing
these hnown risks, X

The presence of bacteremia with organisms of the streptococcus viridans
gronp has been repeatedly & d after ipulative proved: ires ot
extraction of teeth.”” Cliically, a hustory of preceding dental extractions is
the commonest single suspicious event in histories of patients afRicted with
subacute bacterial endocarditis, although it may account fur not mere than
20 per cent of the total cases. Stace the organisms recovered m the blond
caltures after dental are those predominantly found as the cave
of bacterial endocarditss, the clinical impression of the role of dental sepss
seems well established, However, many operative procedures, especially those
involving the fower gastrointestinal, genitourinary, ot pelvic organs or
cniminal abortions, have also been noted in the histoties of these pavm‘ntﬂ

The usual organism found as a cause of hacterial .tadocaldms 8 d:e
alpha “green” hemolytic strep Since these org: s ate }:‘S:i‘;‘:
tive to pemcsllin than are the beta-hemolytic streptocoecd, ’cﬂc
dosages are Tequired for prophylaxis, ahthough for only a few dags.
minimal recommended dose is at least twice as high as in the usal lofvg;
term prophy lactic repimen It should be given far a tala‘l Di" five days ‘m";;":
two days before the estraction or surgery and continuing for two £3
hereafter. Since a high b jeidal dase is desired i di '. after surgery
it 15 recommended that the daly dose be again doubled prior to surgery
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This schedule 1s avorded in penicillin sensitivity, It is fortified with broad
spectrum antibi (oxytetracycline and chl line) in genitouri

or lower gastrointestinal surgery. Erythromycin is the best substitute for
in in cases of allergy.

SUMMARY

Prophylactic regimens in the several aspects of rheumatic fever have now
become sufficiently effective s0 that there is no excuse for therr omission
Our problems have resolved themselves into the provision for widespread
dissemination of knowledge and eni: of the dations 1t
is at this level that ducation and ity support should
be most effective. With the widespread application of such a program, we
can anticipate a iderabl in the severity and almost certainly
in the incidence of rheumatic heart disease in the coming generation. This
is a timely advance, for 1t is not generally appreciated that the number of
children in the highly vulnerable age group of 8 to 14 years in the Unted
States has nearly doubled in the past 10 years, If prophylaxis had not
becore aveilable, we might very well have been overwhelmed with strepto
coccal infections and rheumatic fever because of the crowded conditions
of many of our schools
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Thys schedule 12 avoided in penicillin sensitivity. It is fortified with broad
ectrum antibiotics {oxytetracychne and chlortetracycline) in genitourinan
T lowsr gastioirtestinal surgery. Erythromycin is the best subshitote fos
o ithin o eases of allergy.

SUMMARY

vrop! Jectic regimens in the several aspects of rheumatic fever hate nos
++ sultuently effective so that there is no excuse for their omisuo?
. pestlms have resolved themselves into the provisjon for widenpread
-« ssten of knowledge and enf of the dations Bt
v s devel that ¢ i Jucat and ity support showd
! «fective With the widespread apphcation of such a program, ¢
W\t pate a considerable reduction in the severity and almost certainl",’
.+ .ac1dence of rheumatic heart disease in the coming generation. This
Linely advance, for it is not generally appreciated that the number o
Fuldcn n the highly vulnerable age group of 8 to 14 yeats in the Uned
States has nearly doubled in the past 10 years, If prophylaxis had £t
become available we might very well have been overwhelmed with strepto-
coccal mfections and rheumatic fever because of the crowded condition®

of manyv of our achools.
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p<3) PROCRESS IV ARTRRITR

Thus cchedul 1¢ avoided in penicillin sensitivity. It s fortified with brosd

s 'rum aptibiolies (oxytetracycline and chlortetracycline) in genitourinary
¢ iuwer pastraivtestinal surgery. Erythromycin is the best substitute for
et o eases of allergy.

SUMMARY

vey,! lactic regimens in the several aspects of rheumatic feser have nox
.« .o uwently effective so that there is no excuse for their omission
' J1.ous have resolved themselves into the provision for widespread
;ou oo of b ledge and enf of the dations.
. “vel that community education and commumty support shonid
. tfective With the widespread application of such a program, ¥¢
* pate a considerable reduction in the severity and a]musi{cemm“"
«c. 1nce of rheumatic heart disease in the coming generation, The
i« viae advance, for 1t is not generally appreciated that the numbet o

luideen « the highly vulnerable age group of 8 to 14 years in‘lhe Ui
States has nearly doubled m the past 10 years. 1f prophylavis had nol
breome available. we might very well have been overwhelmed with strepl>
coccal infections and rheumatic fever hecause of the crowded condibons

of many of aur schools.
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T wehedule 1+ avoided in penicillin sensitivity. It is fortified with broad

crrur1 o ntibiotics (oxytetracycline and chlortetracycline) in gemtourinary

wor 1t riestinal surgery. Erythromycin is the best substitute for
Y1 s of allergy.

SUMMARY
©5w' i regimens in the several aspects of rheumatic fever hase nov
¢ utly effective so that there is no evcuse for their omision
.. have resolved themselves into the provision for widespreal
i «f knowledge and enf of the dations. 1t
] that community education and community support shoud
‘. uve. With the widespread application of such a program, ¥¢
te a considerable reduction in the severity and almost cestanly
-we of rheumatic heart disease in the coming generation Th
t ¢ advance. for it is not generally appreciated that the number of
L o0 w ™ lughly vulnerable age group of 8 to 14 years in the Uil
States Lo ne -y doubled in the past 10 years. If prophylaxis had st
become avastable we might very well have been overwhelmed with slre?hr
coucal infecions and rheumatic fever because of the crowded conditions
of many of vur « nools.
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“hi schedule 1+ avoided in penicillin sensitivity. It is fortified with broad
e aribbics (oxytets Iine and chl Iine) in geni

* wer cu tioxtestinal surgery. Erythromycin is the best substiute for
T hnoy wesce of allergy.

SUMMARY

fu " cinc regimens in the several aspects of rheumatic fever have nov
ently effechive so that there is no excuse for their omwion
' , > have resolved themselves into the provision for widespread
of knowledge and enf of the dations T
<1 that ity ed and ity support should
ave With the widespread application of such a program, ¥t
~te a considerable reduction in the severity and almost pertainlt
-xce of rheumatic heart disease in the coming generation Tos
¢ advance, for it is not generally appreciated that the nurmber of
" highly vulnerable age group of 8 to 14 years in the Unuted
States bas nco ty doubled mn the past 10 years. 1f prophylaus had m!
bezome avaiisble we might very well have been overwhelmed with sirept
covcal infections and theumatic fever because of the crowded condior

of many of our -cliools
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This schedulc is avoided in penicillin sensitivity. It is fornfied with broad

wrrtrum entibiotics (oxytetracycline and chlortetracydine) in genitoungary

r hower pastrolntestinal surgery. Erythromycin is the best subshitule for
t Obn s cases of allergy,

SUMMARY

£r ' echie regimens in the several aspects of rheumatic fever have now
"> enty effective so that there is no excuse for thewr omisson
4. i have resolved themselves into the provision for widespread
'+ of knowledge and enf of the dations, I
< that ity ed and ity support should
“wruve, With the widespread apphication of such a program, we
+ake a considerable reduction in the severity and almost certamly
'+1ce of rheumanc heart disease in the coming generation Ths
tou advance, for it is not generally appreciated that the number of
Diter ™ highly vulnerable age group of 8 to 14 years in the United
States Las nea-ly doubled in the past 10 years. If prophylavis had mt
Lecome avialable we might very well have been overwhelmed with strepto
coceal infections ang theumatic fever because of the crowded conditions

of many of oyr «cliools,
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This schedule is avoided in penicillin sensitivity. Tt is forttfied with brosd
spectrum antibiotics (oxytetracycline and chlortetracycline) in genitourinary
or lower intestinal surgery. Erythromycin is the best substitute for
penicillin in cases of allergy.

SUMMARY

Prophylactic regimens in the several aspects of rheumatic fever have now
become sufficiently effective so that there is no excuse for their omission.
Our problems have resolved themselves into the provision for widespread
di ination of ledge and enf of the dations, It
is at this level that ity ed and ity support should
be most effective. With the widespread application of such a program, we
can anticipate a considerable reduction in the severily and almost certainly
in the incidence of rheumatic heart disease in the coming generation Ths
is a timely advance, for it is not generally appreciated that the number of
children 1 the highly vulnerable age group of & to 14 yests in the United
States has nearly doubled in the past 10 years. If prophylaxis had not
become available, we might very well have been overwhelmed with strepte-
coceal infections and rheumatic fever because of the crowded condutions
of many of our schools.
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proved helpful. By this scheme the manifestations of the disease are dnided
into “major” and “minor” categories, as follows: major—(1) carditis, (2I
polyarthritis, (3) chorea, (4} subcutaneous nodules, (5) erythema mar-
ginatum, minor—(1) fever, (2) elevated sedimentation rate or positne
test for C-reactive protein, (3) evidence of previous streptococcal infection,
(4) increased P-R interval in the electrocardiogram, (5) a reluable history
of theumatic fever or definte evidence of pre-existing rheumatic heart disesse
The diagnosis is considered probable if at least one major and two
minor ife or two major ifestations are present. It is imme
diately apparent, however, that the same criteria can be met by a variety
of diseases that cause polyarthritis or carditis. For example, the migratory
polyarthnitis of early rh id arthritis, particularly in the older ado-
lescent and the adult, and the syndrome of so called benign nonspecific
pericarditis may satisfy the above criteria in the early stages of illness, and
only the subsequent courses of these diseases may differentiate them from
rheumatic fever
For this reason the di: P
sumes special mmportance. A major manifestation that follows a proved
recent streptococcal infection lends considerable support to the diagnoas
of rheumatic fever Conversely, when the clinical picture is equivocal the
lusion of recent strep 1 infection by i logtc studies makes the
diagnosis of rheumatic fever quite unhkely.

STREPTOCOCCAL INFECTION IN RELATION TO THE DIAGNOSIS OF
RHEUMATIC FEVER

It has been possible to demonstrate serologic evidence of streptococeal
infection 1n almost every patient with acute rheumatic fever ¢ In a recent
study” 1t was found that the titer of antistreptolysin 0 was elcw'ale.d above
200 units in about 80 per cent of patients who were chserved within 2 few
months of the onset of an acute rheumatic attack. When the uter of strepto-
coccal antihyal idase was also di ined on the same sera, an elevation
of either antibody was demonstrable in 90 per cent of patients When anti-
streptokinase levels were assayed on the same sera, 95 per cem'of the gf]’},m"y
showed significant elevation of at least one of the three a.nubo'dm i ‘IS
percentage approaches 100 the earlier in the attack the patient is s!:.m‘.
When further streptococcal infection is avoided b?’ careful a:rlu iotic
prophylaxis, the level of these antibodies falls prog ly, reg de:l
the subsequent course of the disease. It is possible to prove nn!ft‘cl "
posure to p I infection, theref only when the paue)r: -
studied carly in the course of the rheumatic attack. Acute l?ol'yarl rfl;

occurs almost invariably early in the rh ic attack and w}lhm a fe
weeks of the d P 1 infection. When this manifestation 19

s of a 1 infection as-
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belong to other serologic groups may ionally be relatively penicill
resistant.’®

Several different have been ded for in1-
tiating antistreptococeal therapy in patients with acute rheumatic fever. A
single intramuscular jmyection of 1.2 million umts of henzathine penicitlin,
a longeacting depot pemcillin salt, has been shown to achieve as high a
rate of bacteriologic cure as any other course of pescillin employed for
the treatment of uncomplicated streptococcal pharyngtis * Such single intra-
muscular injections of benzathine penieillin result in low but persistent and
adequate blood levels of pemcillin for at loast ten days * ™8 The same results
may be achieved with more frequent injections of other pemcillin salts
Procaine penieillin G 1n 2 per cent aluminium monostearate i o1l, 600,000
umits admunistered mtramuscularly every third day for three or four doses.
or daily intramuscular injections of 300,000 to 600,000 umts of aqueous
procaine penicilhn G for ten days, may be admmistered as alternatne
therapy ® There 15 no evidence as yet that there 1s any advantage to these
more frequent injecttons, and there does not appear to be any greater risk
of hypersensitivity with the use of benzathine penicillin as compared to the
use of procaine penicillin 1n comparable dosage

Once group A streptococci have heen cleared from the throat, continuous
prophylaxis agamnst new infection is insttuted A vanety of methods are
suitable for this purpose * * * Small darly oral doses of pemtcillin G 200,000
unuts once or twice daily) or sulfadiazine (1 gram daily) may be employed
A single monthly mnjection of 1.2 million units of benzathine penicillin avords
the uncertunty of poor patient cooperation and has been found to be ex-
tremely effective 1n preventing rheumatic recurrences and new streptococcal
infections In the avthor’s opinton ths 15 the method of choice for continuous
prophylaxis during the first two years of convalescence when the risk of
theumati¢ recurrences 1s greatest ¥ A full discussion of prophylaws of rheu-
matic recurrences 1s presented elsewhere 1n this volume and has appeared
n recent reviews 1° 2

hedal

ANTIINFLAMMAYORY TREATMENT -

There 13 no defimte evidence that treatment with erther salicylates or
adrenocorlical hormones modifies the duration of the rheumatic attack. In
both 1nstances the effect of these agents 1s to suppress the inflammatory
process Fever, malaise, tachycardia and other symptams of the acute illness
subside rapidly and regularly with either agent, although relief from cortisone
0 full doses 13 sometimes more certam, prompt and complete, Whether 1n-
tesive suppresnon, of cerdiae wlanmetion, resulte in dwninidhed scuxaing,
of cardiac tissues is a question that 1s still debated Controlled studies of
fixed doses of acetylealicylic acid, corticotropn (ACTH), and cortisone, te-
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matic fever can be altered by intensive penicillin therapy once the acul
rheumatic attack is under way. In the era before the widespread use of ant
bioties, however, intercurrent infection with group A streptococc: durin
the active stage of rheumatic fever often resulted in disastrous exacerbatio
of the disease. It is reasonable to assume that the persistence of streptococc:
mfection in the rheumatic patient is likely to produce additional serrou
damage The possible modifying effect of intensive penicillin therapy at th
onset of acute rheumatic fever is currently under study by Dr. Charle
Rammelkamp and his associates, and these investigations may provide som:
answers as to whether such therapy may contribute to a reduced incidenct
of the severe and chronic forms of the disease.

In view of the above considerations it is now common practice tc
begin treatment of the rheumatic subject, as soon as the diagnosis has beer
established, with a course of pemcillin considered optimal to achieve bac
teriologic cure of streptococcal pharyngitis or of the carrier state. For thi
purpose it 15 necessary to administer penicillm for a mini pertod of
ten days Because of the exquisite sensitivity of the organisms to penicillin
large doses are unnecessary Doses that maintamn penteilhn blood levels of
more than .04 unit of penicillin per cubic centimeter of serum are quite as
effective as any higher dose, provided such levels are maintained for at least
ten days Higher blood levels do not result uniformly in permanent bactero-
logic cure when they are maintained for any period less than ten days ™

Hly one a stubbornly persi: carrier of group A
trep i who is not p ly cured by a ten day course of penicilln
Repeated and more prolonged courses may be necessary in such' cases It
is well to appreciate that the effectiveness of the action of penicilln upon
sensitive orgamisms is determined primarily by their rate of growth The
studies of Eagle®™ 1* and of Wood* demonstrate clearly that when pemcl.lll;n
sensitne organisms grow slowly they are not readily destroyed by pemci ;‘n
regardless of the dose employed A commen error in the treatment Of'lll e
persistent carrier state 1s to employ icreasingly large doses of pemci ":
n an attempt to eradicate the orgamsms rather than to pralol’:g' “”"“'"d
with more modest doses that will provide an optimal bactericidal bloo
level * In the presence of large, chromeally infected tonsils hemnlyhf
streptococci may persist, despite repeated courses of treatment, untl ton
sillectomy 1s performed

Wh:n be!t): hemolytic streptococci continue to be recovered irom et
tures of the throat after the administration of a course of penicilln ;)h:‘ﬂ“';
usually curative, it is important to establish that such organisms Cie :u
to group A and not to other serologic groups. Group A SHEP"’C“; at
nvariably penicillin-sensitive in witro, whereas hemolytic streptococ
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spectively, administered for a fixed period of six weeks, have not shown eo
far that any one of these agents is superior in reducing the incidence of
clinically apparent rheumatic heart disease one year after termination of
therapy.®

A parallel study in 128 adults with the same dosage?® showed that sig

ify fewer new ppeared in the i group during
therapy, and fewer that were idered “significant” were found
in this group at the end of 14 months (the statistical probability of this
difference was only 0.11).

These studies have been criticized by some on the basis of inadequacy
of dosage and duration of administration of hormones, Several recent studies
have purported to show favorable results in patients with initial attacks of
theumatic carditis treated early (within the first two weeks) in the course
of the disease with very large doses of cortisone for prolonged periods®**
Massell”® has presented an exhaustive review of the ltesature and has in
cluded his own data to support this point of view. These studies®” have
stressed | larly the greater freq of complete disap of
“significant murmurs” in patients treated early in the course of the diseaxc
with large doses of hormones, as compared to a matched group treated with
small doses of the same agents. Although the numbers are small and definite
conclusions are not yet justified, the results have suggested to these aulh?rs
that an early start, adequate duration, and adequate suppression of the in-
flammatory process may result in some decreased cardiac damage, at leat
during the early period of convalescence from the disease These posuble
benefits are to be weighed against the reports of others of the frequency of
toxic reactions to large doses of hormones employed for prolonged petiods
of time?? and to the studies that fail to indicate significant advantages of the
steroids over salicylates in the prevention of cardiac stigmata '.”' *o

The striking dispanty in the reported results has ﬂiv‘lded opinion
sharply among many authorities regarding the value of steroid (I:eHP)’ in
diinishing cardiac damage. It has been pointed out appropriately in
editorial comment**-3# that there is considerable need for funhe'r car.tfully
controlled clnical trial and that a standard for therapeuttc evaluation simular
to that employed in the i smdy;l” b; pl {‘

At the present tme it appears that the absence o qua
the extreme Sariabilny of cheioum of rheumatic fever, the limited nul‘;\l:if
of cases that are seen within the first two weeks of acute rheumatic car ”"Z
and the risks attendant in the prolonged administration of large do‘!: .
hormones have prompted caution and consersatism in d:;e general acceptan
of intensive steroid therapy for all rheumatic fever patients.

adequate controls,
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therapy employed, about 5 to 8 per cent of attacks will peraist with clmucally
overt theumatic manifestations for more than 6 months ¥

Tt is 1mportant to reduce the dose of hormone gradually over a period
of sbout two weeks and to recogmze that abrupt cessation of treatment
leaves the patient 1n a state of temporary adrenal 1nsufficiency due to sup-
pression of endogenous adrenalcortical activity during prolonged hormone
therapy. For this reason the relapse of acute rheumatc fever following
abrupt termmation of hormone therapy 15 frequently maore tevere than the
mtial mandestations of the discase before treatment was started It has
been the pohicy of some to follow the gradual withdrawal of bormane
therapy by several more weeks or months of admimstration of salicylates
to assure suppresston of inflammation until recovery of pormal adrenal-
cortical function occurs 37

Hydrocortisone may be used 1a place of cortisone 1 a dose of about
2} to 34 that of the latter The recently synthesized compound. prednisone,
1s as effective as cortisone and has less sodium and water retaining prop-
etties ** It is preferred, therefore, for patents with severe cardiis and
congestive heart failure The dosage 15 about 1/4 to 1/5 that of cortisone

e hal d cortisone 1! fluhyd and chlorhyd

cortisune, are gbout ten times as potent as cortisone per umit weight but
have greater sodium and water retaiming properties and are therefore
unsuitable for patients with carditis Corticotropm (ACTH) 1s as effective
s cortisone but has the disad of 1 admims-
tration Tt may be administered n initial doses of 120 mulligrams daily by
injection and gradually reduced thereafter according to the manner sug-
gested for the use of cortisone

The relative anti-inflammatory potency of the various advenalcortical
compounds can be assayed by their ability to reverse the test for C-reactive
protein (CRP) 1n bloods This abnormal protest appears n the blood n
Tesponse to a variety of inflammatory stmuli and 1s a sensitive but entirely
non specific indicator of rheumatic imflammation ** 4 With adequate sup-
pression of the infl y process, CRP disapp irom the blood wuhin
a few days to one week, and conversely, it reappears promptly when sup-
presive therapy is madequate Although 1t ucuslly parallels the behayior
of the sedimentation rate, 1t vares more promptly than the latter with
variations 1n the chinical course of the disease. Moreover, when congestive
heart falure is pre<ent the sedimentation rate 13 often depresced to low
values, whereas Cereactive protemn is unaflected by this complication lts
disappearance from the blood following adrenalcortical hormone or sahicylate
therapy is not the result of a direct effect of these agents on the metabolism
of the Cereactive protein but appears to e a reflection of the effectveness
of suppression of the inflammatory process **
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It is, in fact, a highly effective drug, equivalent in antirheumatic activity
to acetylsalicylic acid at one-fourth to one fifth the daily
dose of the [atter. The major limitation to the more general use of aminop) rine
is the rare occurence of agranulocytosis. The total and differential white
blood cell count should be observed, therefore, at weekly intervals when
aminopyrine is employed.

Acetylsalicyhe acid remains the salicylate of choice by most authorities
although other phenolic compounds also have been studied. These include
phenylbutazone, gentisic acid,? gamma resorcylate™ and 3-OH2 phemyl
cinchoninic acid.** None of these substances offers a clear advantage over
acteylsalicylic acid

If salicylates do not appear to provide satisfactory control of the
inflammatory process there should be no hesitancy in adding or substituting
cortisone or one of 1its analogues. It is a common observation that cortisone
may provide 1 y suppression of rh ic infl jon in cases
where salicylates cannot achieve this effect at subtoxic doses.*®

CORTISONE AND ITS ANALOGUES

From the foregoing discussion it is apparent that there is no absolute
indication at the present time for the use of cortisone in the treatment of
theumatic fever. On the other hand the majonity of authorities usually select
cortisone or one of its analogues for the treatment of the patient who has
tmically app active rh carditis or a more severe form of the
disease. No arbitrary dosage of the hormone can be recommended. Coruso;;e
may be administered orally in initial doses of 300 milligrams daly (usufﬂ y
in 4 divided doses) until a good chnical response is achieved, Thereal tcru,
200 milligrams may be administered daily for several more weeks dzpendl::
upon the patient’s response and the severity of the dlseas.e. It Yvouldf!}’l’é"
logical to admimster enough hormone to suppress all mamf.estanons o dac "

inflammation, such as the presence of C-reactive protein mn blood &

i tovic
elevation of erythrocyte sedmentation rate, as well as the .al.cule -
hycardia, and polyarthritis. As w

such as fever, t

clinical

licyl should be maintained for a minil per;’oddnfe::
i it 18
weeks, but the duration should be guided by the severity of tp:n e

process and should be prolonged when signs of relapse appear ]ul e
tion of dosage. Inasmuch as neither the hormones nor salicyla esmu}:l o
to shorten the course of rheumatic fever, the duration of therapy mus

i fewer
estimated to cover the expected course of the attack. }:‘orf this ":s;:;"(wehc
d wh is i for min
relapses are when g " t of most
weeks, rather than for six weeks Approximately 75 to 8[}’1 P"b?u"l 6 wecks.
attacks of acute rheumatic fever will subside climeally wit HTL: the form of
About 90 per cent will subside in about 12 weehs Despi
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e overlooked unless the physician ix alert to the passibilities of its presence.
Antacids are recommended routinely with the use of steroids to counteract
the tendency toward gastric erosion, particularly in adults.

Should a surgical emergency arice during hormene therapy, 1t 13 impor-
tant to continue the use of hormones throughout the surgical procedure and
during convalescence. Daily blood pressute determinations are useful to de-
tect the complication of hypertension, When the latter is encountered it 1s
necessary to reduce the dose of hormone The addition of salicylates may
be needed to assist in suppression of the inflammatory process

COMBINED TREATMENT WITH SALICYLATES AND HORMONES

There is litle objection to the use of both agents sumultaneously, and
ndeed some authorities advise combined therapy, arguing that maximat
suppression of the inflammation by all available means may be logical The
use of saficylates is of particular value during the final weeks of withdrawal
of hormone therapy to aid 1 suppression of nuld relapse of low grade theu-
matic activity. Many authorilies prefer to inttiate therapy with one agent,
however §f prompt and adequate control of the inflammatory process 1s
achieved with hormones or salicylates, there 15 no definite evidence yet that
the addition of another agent will produce superior results.

THE USE OF DIGITAUS FOR THE TREATMENT OF HEART FAILURE

Same authonties consider that digitahs 1s of httle value 1n the treatment
of heart failure in palients with active rheumatic carditis and that 3t 13, m
lact, contramdicated because of the frequency with which toxic mamifesta.
tions develop with its use 1n this situation In our own experience and that
of most others, however, 1t has heen found that digitalis usually improves
cardiac function except in metances of very severe myocardial inflammation >
Furthermore, the use of the rapidly excreted glycnsides, such as dignun.
Teault 1n the patient’s prompt recovery from digitahis toxicity of medication is
discontinued at the firet signs of toxic manifestations Tt 15 often difficult to
decide whether the appearance of an arthythmia, such as auricular fibrilfation
or frequent ventricular premature contractions, 15 the result of dimtahs
fovierty or myocarditis Discontinuance of digoxin is vsually foltowed by
the drsapp of toie { within 21 ta 18 hours if the dis-
tarbance is due to the drug

For the adult or adolescent of sverage weight, 1.0 mg of digoxin 18
adminstered nitially. Thereafter 0.5 mg 13 given by mouth evers 6 1o 12
hours until a therapeutic response is obtained or until a tutal dose of 25
to 38 mg is administered. If no response 13 obtained. the dose 18 wereaxed

funther dy untit either imp X or touic uper

vene, Once an adequate dose »s given, digitalization 1 veually maintamed
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During treatment it 15 helpful to make weekly determinations of the
erythrocyte sedi) ion rate, C. tive protein, } it value, and
white blood cell count. A variety of other so called “acute phase reactants”
have also been employed to detect the subsidence or suppression of rheu
mahe activity. These include tests for serum complement,? alpha globulins

Tvsaccharid,

precipitated with cationic d 3 serum p * and
a vanety of other nonspecific serologic reactions,
It is also useful to have el diograms and teler

weekly during treatment. The latter is panticularly important to detect
changes in heart size, Pericarditis is notoriously difficult to detect by physical
signs alone, and it is often overlooked unless x-ray films of the chest are
made at regular intervals Such films also help to reveal pulmonary infection,
which may otherwise be masked by hormone therapy.

MANAGEMENT OF THE SIDE EFFECTS OF ADRENOCORTICAL
HORMONE THERAPY

The undesirable side effects of treatment with corticotropin or cortisone
are 10ns of } 1 lation. They
consst of the following major signs and symptoms- disturbances in electro-
Iyte, water, and carbohydrate metabolism; skin changes such as, acne, hir-
sutism, abdominal strize, and pi ; wnusual fat deposition, espe-
aially around the face (moon facres), base of the neck, breast, ub.dumen;
and hips; amenorrhea; hypertension; enlarged fatty hver; leucocylosis; and
cerebral changes When treatment is discontinued, all of the side effects
chsappear Retention of sodium and water are most marked durmg lhf ﬂ.rst
four or five days of hormone therapy and may be diminished by restricting
sodwm and chloride intake sharply. This is particularly mportant when
large dases of cortisone are administered to patients with carditis. In such
cases 1t 13 helpful to employ special diets which have been devlsefi (o.red\{cz
the intake of sodium chloride to 200 milligrams per day.” Mercurial dinretics
are usually admimstered 1o pahients with congestive heart fni]ufe T.o :o}n'
pensate for possible Joss of potasstum, particularly when r.ncrcunal dmr' 1:5
are used freely, two to three grams of potassium chloride may bf gjvcn
daily by mouth. The urine should be tested for sugar 'frequenl‘): 5";":
diabetes, known or potential, becomes temporarily intenu?ed and insu "
requirement is increased. The diet should be high in protein lo- c;unl;why
the tendency to negahve nitrogen balance which is sometmes in uc;lc o
the hormones. Patients who are, or who have been, emationally pnsis! o
psychoneurotic should be watched closely for the dexelopment of “‘fan ,
and emotional disturbances It should be bome in mind that CDX\!SO}\:; "
cotticotropin have the capacily 1o mask pain, and symptoms and :13 -~
peritonitis, and 1o suppress fever An infectious or suppurstivé proces

1
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n the author’s experience the use of d’\p\\en\xydram‘me (Btnsdry\), yau-

N s, cHOTpIOTEZe (Thoranneds nd feser thesePY have 1ot produced

an impressive responze-

AMB\I\AT\ON of THE PATENT AND EVA\,UA'HOH oF §UBS\DENCE
of THE N‘\EUMA"C AT‘ACK

Regulation of the activity of the pauent under treatment woth anti-
m“amn\a\o(y rugs Quring he course © rhell!\\al'lc fever often constitutes

no symploo®: a ey 1o Be€ e ped dunnd 1
acute stags discase hrle anth snflammatory agents 87€ dmin-
sstered Yow arictly be rest 18 ¢ ced, howevet dep! apon the geventy
of the attack, U degree of cardiac sy olvernt and the eflecavenes®
\herapy. Patie ho have 7O ‘ginicat evidence of carditis @ espoh:
romptly ¥ anh-'m“ammslury gents a7¢ often permt bathroom 0
chair pUVileEes Sedentary 8 ctisties 3% tions) ther3PY may
e mor! aeficial that anctly e grced bed sest that creates gestlessness
and poredom: in presenc® of severe cardy mw\\m\u\l or symptom™s

of d\mm‘u\\ea cardiat resetve B more rumcxva(‘ue attude roward rest 18

Progressive ambulation of the patient may be wanted when hormon® or

w
sgns persist 1ongeTs owever, 1 advisable 10 remsutute yreatment for 3™
adhonal four 10 81% weeks and 10 continee 19 pestrict the pn\lﬂ\(’s achvily
1§ alt evidence of anflammation 15 sbeent UPOT the wathdranal of hormones
or sabicylatesy the patent shoutd continue 10 he observed closelys pasmuC
as the dusesse ™8Y relapse 2% tong es fve 10 gt weeks latens even w e
dlwence of new mrp\(m\cul nfectiont Such detaved relopee® that eceut after
withdrawat of eeatment do so withun four to 1€ weehs 1 5 per tent ols
senies of patient® srpdiedt Lates relapees B¢ ueusthy noted when aavanced
heant diseate 19 present 80 when the wubsidence © acwe cardis cannet
e judged with acewreey: Peyond this swo-month €om alescent peneds

¢ do not ¢ 0 a0 the abeence of another
“‘ry\(\tncml jnlection’ ThE ‘m\lu\\'s peeumphion of novmat aetntiy i8 €O
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by 0.25 to 0.5 mg. administered daily, usually in two divided doses Doses
may be propartionately lower in younger children, but no arbitrary neight
dose ratio is apphcable for digitalization, Some children weighing 60 to
100 Ibs. require the same dosage as outlined above for the adult, Throughoat
dugitalization care is taken to administer adequate daily amounts of potas
sium, especially when the patient receives cortisone and when mercunal
diuretics are used freely.

In evaluating the effect of cortisone or its analogues upon heart failure,
it is well to remember that cardiac compensation that occurs while the
patient is also receiving digitalis can be due to the latter rather than to the
former.

Although patients with intractable heart fatlure due to a severe form
of myocarditis often fail to regain cardiac compensation upon the sdmins-
tration of digitalis, the majority of cases show sufficient improvement so that
digitalis should be employed whenever heart fatlure is encountered, par-
ticularly in patients with advanced rheumatic heart disease where mechan-
ical factors contribute to the problem of cardiac decompensation W!?en
clinical signs are due solely to pericardial effusion or to severe obstruction
of the mitral valve, no response to digitalis can be expected

TREATMENT OF SYDENHAM'S CHOREA
The response of the symptoms of Sydenhant’s chorea to the anti .inﬁ‘{mv
matory reagents is difficult to evaluate because of the extreme variability
of the course of this syndrome and the frequent spontaneous rapid recovery

of the patient. In the author’s opimon neither the adrenocortical hormones

heyl itutional signs of rheumatic

nor y have been imp When
inflammation (fever, anemia, anorexia, malaise) are concomxtanl]y‘p.rcsrnly
or when carditis or other rheumatic manifestations are aclive, B""‘f"gm
matory drugs should be used masmuch as the suppression of such in a:
mation has & beneficial effect upon choreiform activity. This appears to
due to the fact that fever or any other type of stress aggravates cburelforf:
activity Patients with so-called “pure” chorea, a syndrome that ?lten ol'l'l;Y.
late in the rh attack when infl y signs have dlssrpfﬂ;;hvc
fail to respond well to cortisone or to salicylates. Indeed, severe I;S:dcmilh
episodes have been observed in patients with chorea ‘4)1.0 were !}:ea i
large doses of cortisone. Although chorea may be associated witl ps)mom
reactions in the absence of such therapy, the beneficial effects of the hodr o
are equivocal and they are not recommended unless concurrent cara
systemic mflammation is present. .

g The co:rse of chor:z, though sometimes pfolonged, ;5 self i:"l':;‘l"i
Patient nursing care, adequate sedation, the judic{ous uﬁf{oe "?“;LPMQ
drugs, and good nutrition are usually associated with satisfactory
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these low-grade productive changes are the lingering traces of a very chronic
mflammatory process, but one that is not necessarily compromising myo-
cardial function Young pattents who recover from scute rheumatic bouts
of severe actne carditis may regain unlimited cardic reserve within a
few months despite persistent murmurs and cardiac enlargement. The proba-
bility of persistent histologic lesions in the myocardium of such patients
15 very great. The use of corttsone or the adrenalcortical hormones m the
older adult patient sith longstanding rheumatic heart discase and chromuc
congestive heart farlure rarely results 1n sigmficant benefit unless unequi
enidence is present that the patient 1s suffering from a new attack of super-
imposed exudative acute rheumatic carditis.

SUMMARY

There 13 still no specific cure for rheumatic fever, but there are many
therapeutic measures which may reduce the severity of the acute attack and
improve the patient’s chances for recovery and longevity.

Prompt erad of Group A streptococci and b
against subsequent infection with this orgamsm is perhaps the most. im-
portant single measure now available. Intensive suppression of the infamma-
tory process with either salicylates, the adrenalcortical hormones, or both
will not termnate or shorten the disease but 1s quite helpful m its manage-
ment The least such therapy does is to improve the patient’s general con-
dition and reduce the toxic mamfestations of the disease that can be dan-
gerous in the presence of severe carditis The evidence for a modifying effect
of the antirheumatic agents upon ultimate cardiac damage is still equivocal
but suggestive

The proper control of side-effects of careful of
heart failure with digstalis and diuretics, the management of the patient’s
actvity and careful prophylaxis against new streptococcal infection are all
important supportive measures

Under such management the prognosis for the patient with acute rheu-
matic fever has been improving steadily
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ioned, therefore, by the degree of cardiac involsement, For the frt sis
months after the aitack competitive games or severe exertion are discouraged
Thereafter, if the heart is normal, restrictions are withdrawn. If an organic
murmur js present but the heart is not enlarged, and no signs of diminiched
cardiac reserve are noted following a year's obsersations, restrictions are
usually lifted. An exception may be the patient with pronounced aortic in-

{fi or mitral insufficiency. Here, evidence of severely mechameally
handicapped valves warrants restriction of activity as a prophylactic messure,
even in the absence of marked enlargement of the heart or diminished
cardiac reserve.

Occastonally it is observed that Sydenham’s chorea or erythema mar
ginatum appears late 1n convalescence as an isolated manifestation, without

of i 1 nfl y signs such as elevation of the ESR
or appeatance of CRP 1n blood This may occur as long as several months
after the app bsids of the rh ic attack, even in the absence
of new streptococcal infection.® The patient should be under close obscr.'l
tion, therefore, and examined carefully at least at monthly intervals during
the first year following the attack, Thereafter, however, the appearance of
chorea ot of erythema marginatum has not been observed in patients 1e
ceiving careful prophylaxis unless there has been a “breakthrough” of strep-
tococcal infection.”

About 5 per cent of patients with acute rheumatic fever de}tlop a m::;
chronic protracted form of the discase. Especially in those mlh.ad\un i
heart disease, it is difficult to know swhen clinically actne tbeumm.w urdxh;
has abated It is not uncommon to note a striking improvement i S”ﬂ'::i
health, disappearance of tachycardia, and recovery of apparently “"I""‘m
cardiac reserve in young patents who have suffered 2 P'V)O"E"A.')""mnr
episode and who have had longstanding rhenmatic heart d:sez':se Tlusb reco:fo)’
of the functional state of the myocardum may take place in the 2l w\tq
change 1 heart size or change in murmurs. It is a good P“’gﬂff‘c suf;l‘
for the end of the rheumatic attack, I recurrences are prevente minhon!

! i i tion to appear W
t 1s unusual for signs of cardiac decompensa :
: i yocardial failure may

that occurs Jater
acute Theumalic
in-

patients,
a new rheumatic attack until many years later when m
supervene as a result of mechanical factors Cardiac fatlure
1n hife 15 most often due to mechanical factors rather than o et
infl jon Although histological evidence of lfow grade {Jroa e eee
flammatory changes are often found in the hif)psxed auqc“uz;lﬂxg‘l;' och
of patients with mitral stenosis undergoing mitral com;\m«s O o i1
lesions are not correlated with the funclmn:ﬂ. state ?f the ml)slrtplowf'-"l
these patients,*® and they are not usually asso.cxalcd with "twth S erent be
infection * They are correlated inversely with the age ’(I’)‘h's uggests hat
coming less and less frequent in the older age grovp i3 SUES
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Osteoarthritis
by Edward F Rosenberg

By TRADITION, TREATISES ON OSTEOARTHRITIS open with an effort to define
the lerm, an exacting and unsatiafactory task inasmuch as the nature of this
diease is poorly understood and the humits of its clmical behavior dumly
oumned Oxteoatthritis has been uxed synonymously, 1n lh|s country, with
phic arthritis, deg: senescent, ! and
arthnitis, and with osteoarthrosis, Oaleoarlhn\ls is & form of arthris re-
sulting 10 panful disorgamzation of jonts without accompanying evidences
aof inflammation or infection.

Types of Ostecarthriis Two great forms are encountered, designated
prumary and secondary. The primary variety may be looked upon as a true
disease entuty, capable of both progression and extension, and having a dis-
tinctive evolutive pattern. Secondary osteoarthritss refers to the deteriaration
of a joint which may develop after severe trauma or in the wake of other
destructive processes such as pyogenic infections. Primary osteoarthuitis 1s
chmctrmucally po\)ar\lcular. while secondary ostecarthntis 13 apt to be

A of primary hritis will oceupy the main

portion of thia chapter.

Symptomy af Primary Osteoarthruts Pain and suffness of joints gen-
erally appesr insidiously When well established, the course 13 slowly progres-
sive, Rarely, the onset 15 ahrupt, sometimes provoked by trauma or over-
exettinn, and in some in<tanres the onset 13 without recognizable provocation
When symptoms appear 1t may he taken for granted that the disease has been
Prewent in a quiewcent phase for a long time Roentgenographic evidences
of hypertropine spue formation and even detetioration of cartilages are
often well advanced when symptotns are first noted

The ueual subject 15 elderly and overmeight Ostecarthritis 1s by no
means confined Lo thia type of mdividual but may affect the thin and the
underneight as well, Aside from the articular disorder, the patient may show
httle evidence of a aystem ailment A loss of weight 1s almost never attuh.
vlable to osteoarthnitis Muscles adjacent to affected josnts do not atrophy
Fever and leukocytoss are not scen Chemical constituents of the blood and
sedunentation rates generally ave within pormal lirmits Anemia 1y not a fea-
ture of adteoarthritis, and various imemanologic tests such as the <heep-cell
sgglutination da not show desiations from the normal. Abrormalities of
general hiealth and dessations from normal 1n laboratory findings <hould be

277



276 PROGRESS IN ARTYIRITIS

42, Fiachel, E. E, Pauls, R. H, and Lesh, J.: Serological studies 1n rheumanic fever 1L
Serum complement i the theumatic state. J Chn. Invest 28 1172, 1919
43. Jacox, R F. The diagnostic sigmficance of plasma protem changes i scute rheu
matic fever, New York J. Med. 56 672, 1956
44, Good, R A . Acute phase reactions m rheumatic fever. Ja Rheumatic Fever, edited
by Lewis Thomas. Minneapolis, Univ. of Minnesota Press, 1952

45 McNeely, W. F., Ellis, L. B, and Harken, D E.» Rheumatic “actwvity” as judged
by the presence of Aschoff bodies in auricular appendages of patients with mitrel
stenosis, El. Clinical aspects Circulation 8: 337, 1953,

46 Stollerman, G M, Lynch, W F, Dolan, M. A Young, D, and Schwedel, J. B+

Immunologte evidence of group A streptococcal infection i patients ondergoing
mitral commissurotomy, Circalation (1n presa)



0STED ARTIIRITIS 279

white. Laten atrophy ™37 progres to a point when the cartilage ¥® more of
Jess completely €F ed of alcerateds Jeaving anderlying € iohysest bore €

hereas carilage® Tecome strophued & oy finally diseEree acts
actually PFO ferste 10 ol thee! ndral {eb rnation’
and overer of_bone 2Bt 5)-cherecter? gross
changes & d th w:nlgenogmph\c pietw his diseae xtent, the
"apule may be 1000 o tendon shesths become dry 208 adherent-

The ynovia\ nerbrane plays nly a o ole in this rocess. 10
some instances synu\'\n\ ‘membranes ¥ in unalter! 4 and hardly 2® nflam
“natory €¢ e found ot Pt L ic examt! uon. 10 thers, degree
of fbrosts oF ¥ cring 18 Lzable in T bsynovial 18Y€T> ‘Sometmes
he villous Procee® dongate a4 hyperteophys enerally occurs
only to & T ep compansoR sth that encounter ht u«ocmﬁon
with lheuma\o'\d arthritis Cartilaginot® etaplana has obse ed withie
hypertrophied V) i slands of arulage occssion y e detad

J thereafter & in the jont space, stituting 2 «yomt M ee” OF
Yoose-body jous O croppngs O 1 arnculer P 4ns have the

‘oay be felt and heard when e it are ROV

S ficulations apreet entarged oF goorled Aucutar swellioB uch 88 8T
found in patients with \'\\eumnlold arthritis 81¢ not :nccumeud I osteo
grthntis except after unusual rauma, whereupo? serous OF Hloody effuston®
may be present tempotanty: Chrome ffustons 7€ not characteri=ti® of
octeoprthritts’

A lemarka\)le and dtinetive jocalizalion charac\uizes the lesion® of
ostecarthntise Joints most frequently affected a7€ terminal yowts of finger®
ieberden's nodes The middle 8P of mterphatangedt Joints 87 aheo

v

the insteps cnpnmglncmpn\ yomts of thumbs, and mcularsop\\u\nngcn\ younts
of the great toes &%¢ eusceptibie: The locahzatio® of oateoarthnitt® js often
!ymmr\rical.

Enology end Pathogenests By cutor ‘m\hogence\- of onteoarthntis has
been attributed to agng and 10 wears nasmuch 3% s disease affects €1 erty
indinsduals 11, howerer: wear and teat 87€ factors related 10 the pa\hogewu.
then surely other Sactor® must alao play & rote Thu®, ymportant contribuling
nfluences are thought 10 €™ from ohented tendenaie® and {rom epented
hght njunes B herited pRUETT s been 8¢ mined clearly for the
form of oxteontthnitis which affect® rerminat 'mlelphn\mgra\ jownts (ileber:
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e‘xgﬂaincd on other grounds. Patients with osteoarthritis
painful joints,

. e -

Fie. 1 Ch showing hritis of ]

nodes of termnal Jomnts with h of proxir
phatangeal joints Aflected jonts show trregular parrowing resulting
uleeration of cartilage Alo various hypertrophic spurs at osseous K

Pathology. Gross and histologic changes of ostevarthsi
for both the primary and secondary varieties. The lesians co
ture of changes involving cartilages, epiphyseal bores and varx
which constitute the articular capsules. Cartilages undergo @
detarioratinon or atronhyv in the cotrse of which the surfaces
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Fic. 2. Charactersstic habitus of pauent with osteoarttritis of spine sud koees
showing marked overweight, also valgus deformity of nght knes recullng from atrophy
of lsteral menjscus of knee and other architectural changes of kner jomt

den’s nodes). Apparently a single autosomal gene is involved. This is sex
linked, dominant in females and recessive in males, This pattern however
has not as yet been shown 1o exist for other varieties of vsteoarthritis,
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A G i .

Fiu 42 Antera prcterior view of lumbar spune, showing charsetenstic eflects of
oxtenscthritie. Severst diks have bronme strophisd and the saterrertebeal spaces
narrowed  Numerous ovteophytes projecting from vertebesl margins,

cases are encountered 1n which every vertebral body appears to be imohed,
Oceamionally only a few vertebrae show advanced changes, other vertebrae

ng unaflected. In some ind ¥ of vertebrae appears
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Fi6 b Latesal virw of same parient showing mavane hyprriraphic spurs
irregularly narrawed vertebral spaces
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to be unilateral, or much more severe on one side than on the ather. Roent-
genogratny show varying degrees of alterations affecting intervertebral discs,
namely, ing and occasional disapy of the intervertebral space,
Adjoining vertebral surfaces lend 1o be serrated or jrregular. Yarious bony

are formed. Osteoarthrstis of the spine i< often associated with
osteapororis and with changes in structure secondary o the fragility of hones
tesulting {rom thus P . Symptoms may be completely absent in some

persons with well establiched )mom and rather severe among others who
may show only minima} roentgenographic changes, Varying degrees of pain-
fu! stiffness are noted when this condition causes symptoms, In some instances
pain may raciate along the course of root segments, leading to confusion with
various neurologic disorders. If the pain radiates to the antertor portion of
the chest, angina pectoris may be sucpected.

{d) Osteoarthritss of the Knee. This condition i never present alone,
being invariably associated with other stigmata of osteoarthrins, such ae
Heherden's nodes, spinal osteophyles and so forth. Some individuals, how-
ever, show {ar advanced ostecarthritic changes in knees with relatively litdle
trouble elsewhere, Symptoms include grating or crepitus with motion. Pam
is eepecially marked alter prolonged periods of staading and is notably
aggrasated by walking up and eepeciatly down stairs When the condition is
well established the hnee may be enlarged and complete ettension mav be
tmpossible becatse of hypestrophuc outcroppings which wmterfere with normal
function From time to ime modest amotnts of flurd may accumulate, espe-
cially after unusual actvities which require the patient to be an his feet a
long tume,

Rocntgenographic findings agree s general with the usual picture of
anteanrthritts, The firet change 1o often a narrowing of the articular apace
resulting from atrophy of cartlage When the process s Tusther advanced
irregular scletotie surfaces replace the usual smooth subehondeal plate,
bone cysts may appeat i epiphy <eal regions of femur, patells or tibia, and
‘vatious esteophytic etcresces make an appearance

Diferential Duagnosss. The man problem here is differentiation hetween
oseoarthritis and rheumatoid arthritie. Although osteosrthritiy characteristic-
ally affects older persons, rheumatoid srthritic may appear during later dec-
ades of Irfes consequenthy, it ix not poserble to rely upon age 1o distnguish the
two conditions, Rasic differences between the two conditions should be kept
in mind, especially the systennc phenomena of theumatoid arthrini, o of
weight, anemma, various vasomator draturbances and charscteristic comphi-
cations such s1 nulules, overtia, and muscular atrophy adjoining affected
acticulstions

A distinehion from gout reats primarily upsn the chsracteristic clinical
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Fic, S, Characterrtic soentgenogram of patient Yl}lx lumb:n u;“)‘omrd. pile

osteoarthnitis, showing huge osteophiytes at xumb«mm} )om; -p;:; T mopbytes sl
1ar narrowing of other intervertebral spaces with anterior 2ad po
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cal therap¥ in the treatment of osleoan\\x'l\is. Most patients derive comiort
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The Diagnosis of the Various Types of Osteoarthritis
by Robert M. Stecher

IV DISCUSSIONS ©F DBNEN0SES 7 av important thst the diseases under con-
sderation be desenbed and defined and that complete agreement be estab-
hshed roncerning their characieristics, This ds particularhy true of osten-
arthnis, a disease which hae been Joosely defined, frequently peglected,
mmntated by changes of age and ncvepled as one nonspecrfic, poorly defined
dnncal entiy. In considenng this problem one finds that it 12 easier to
drcribe what vsteosrthring is not, rather than what it 1. These amplications
may teem durpriving al first thought but they are obrvious and can be eanhy
demonstrated

Odtenarthritia is a disease wsually affecting one joint, such 8% a hnee
vt & hip, one pmr of joints, such as Ahe kneea or the hips, or one w2t of juints,
vuth 23 those of the fingers of the spme This can easily be shown by careful
chnical hidtonies and phymical evaminations. Osteonrthmis of the fingess,
of Ileherdrn’s nivdes, and osteoarthotis of the s differ in scx mrrdence,
age of onert amd telation to the menopauce. Nt seems wiwr to dringmndh
these dicenses Srom each nthes and from osteoarthntis of the hove and the
spine and o tall about outecarthntic of the fingers, ovtevasthniis of the
htps, osteoarthritis of the knees and ostesarthotss of the spine, wstead of
generahized osteonsthitsa,

Exsdence 1 first presented to show that odeoasthritis is not a general
disense but 1 most often limited to & single joint vt a smgle set of Jonts
That localizing facturs ase important s osteoarthastys of the hip 15 shown
I the hnoww effect of dysplassn of the bip, eova plana. Pesthes’ diseace
or slipped epphyats in caunng this dicesse Graber Dusernas® mlm un~
equnocally that acthestes develops onb Ju precxetine «k'nr" ‘e
)up‘ aml he ug(m with Reanns - 17 PR .

. LR

wifane actang spantancoydy wath.
e e dilogy.

Y.xamples of hwahmi ostenarthritic of a0 . P
CW waeare - i . e . -
the right p . ae - . ‘e "
she was uitng - . Al

scpn ot both hps amd the pelm
taben the nexd uay was romy}r\rh normal, Whea sern she hatk well develnped
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arthritis. This has continued to worsen for five years, making her almost
completely incapacitated She has no other arthritis. Both radiographs are
shown in figure 1.

Fie 1 Two radiographs of the right hip of Mrs C W The first, at age 56, 13
normal The second, at age 61, shows advanced osteoarthritis with disappearance of the
Jomnt space, deformuty of the head of the femur and areas of bone rarefaction producing

cyst formation

Mrs. L. L, a 70-year-old woman, is incapacitated by pain, Jimitation
of motion and flexion deformity of the night hip, This began gradually fifteen
vears before and has progressed slowly but relentlessly No cause of this
arthritis has been found and there has been no extension to other jomnts

Mrs. L. M was last seen at 88 years of age, five years after she frncl'ured
her right hip and had a vitahum prosthesis replacement. Osleoarlhr.iu% of
the right hip began when she was 50 and progressed without intermission.
With her prosthesis she 1s better than she was, because even now she has no
other clhmecal osteoarthribs. .

In support of evidence that hip discase is often confined to one joint,
attention 1s called to two gorlla skeletons described by the au‘zhor,: one
from the Anatomical Museum of the Medical School of the University of
Edinburgh, the other from the Todd Collection of Western Reserse Umverslny
Medzcal School, both showing advanced osteoarthritis of the left hups but
no evidence whatever of other joint disease in the skeleton. .

Osteoarthritis 15 often confined to the finger joints 1n Heberden's nodes
The first patient the author studied, Mr C. R., was a man seen twenty [y:’:
ago with enlargements of all the terminal finger jomnts His finger 0{" “uir
ments started 1 the early fifties; his arthritis had not spread to any fur

Jomt at his death at 77 years.
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Mre. B. L noted entargements of her fingers ten years ago, at age 42,
shortly after her last menstruation. When seen she had enlargements of all
her terminal finger joints (fig. 2), but no other arthritis.

Fic 2 Mrs I L., a 52 year old woman with enlargements of all the terminal toints
of the fingers which started 10 years belurr All terminal joints including the thumbs
are involved but the proximal h yoints and the Jmnts
ate sparel

In a study of & aeries of patients with Heberden’s nodes? 93 were com-
pared to a series of 109 women of comparable ages fur the presence of
other arthrnitia, runor theumatic complaints and joint crepitus of the knees,
Twelie patients, or 12.7 per cent, had osteoarthnitis of other joints, compared
to 3, or 28 per cent, of the controls, uwually in the knee. In netther group
was 1t ever acvere enouph 1o incapacitate the patient Deformuty was not
marked None of hese patients used a cane or a crutch, The pafients were
scen repeatedh over a peniod of years and thus had ample opportumty to
complain and have ther troubles recorded The control subjects were seen
anly once; they were not thinking of theumatic problems when interviewed,
and they perhaps ovetlaokesd or neglected similsr complaints. Crepitus of
the kneea was noted in 36 per cent of the patients and 23 per cent of the
controls [t 13 evident that even with well marked and long standing Tleber.
den's nodes, sesonnated chmeal o-teoarthnitis 1 rare Thus it s seen that in
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many patients osteoarthritis of the hips and osteoarthrilis of the fingers very
often arise alone and remain ied by hritis elsewhere in
the body for long periods of tinte.

Definite nformation about osteoarthritis localized in the knees s not
available. Osteoarthritis of the spine, spur formation on the vertebral bodies,
anses because of deterioration or degeneration of the intervertebral discs as
a result of trauma The trauma in some instances may be mild and apparently
significant, or may not even be noticed. Elderly people, invalids or cripples
have marked demineralization of the bones and often sustain compression
fractures of vertebral bodies instead of damage to the discs. On the other
hand, young, vigorous and well trained men, such as college athletes or
professional football players, sustain appalling degrees of phystcal abuse
without harmful effects This 1mmunity to accidents in well trained athletes
1s a condition recognized by athletic coaches and team trainers Arthritis of
the spine develops in response to stress beyond the physiologic capacity
of the tissues.

Osteoarthritis has long been considered to be a disease of advancing
years, of ald age or of semhty. In fact, Hench introduced the term senile
arthritis, but 1t never attained acceptance, Heine,* 1n a careful investigation
with gross observation and histologic examination of many joints in 1000
consecutive autopsy cases, showed conclusively that the changes of age were
sinular to the changes of osteoarthritis These include cartilage wrinklng
and ulceration Fibrillation and complete loss of cartilage become more
common as age advances His findings were substantiated twenty years later
by Bennett, Wayne and Bauer,® 1n studies of the knee. 5

Osteoarthritis is not of jtself an indication of senility or degeneration
Since it 1s a disease associated with permanent changes in the jomt and
coming on at all ages, 1t 15 obvious that the incidence mcreases as age
advances In some individuals osteoarthritis appears early. In 100 conseculn:e
cases of Heberden's nodes studied for the effect of the menopause upon this
disease, the earliest onset was recorded at 33 years in a pa!.lenl wh:ss
menopanse occurred five years later. Seven of these 100 patients no e‘
Heberden's nodes before the age of forty, while 50 of them noted ons}lz
before the age of fifty years. The median age of onset was 49.1 years; tﬂ?
average was 48.9 years Heberden’s nades obviously is not 2 d{sea::ten_
old age, although it 15 common then. The same Jeature is s};owfn ‘(1)10 il
arthitis of the hips In a series reported by Barcels” i 1952 of 1 0 cve
of hratis of the hip, symptoms appeared in 4 per cent before ; © o
of 30; the median age of onset was 52. In a series of 2100 cases nft:)s“m
arthritis of the hip reported by Graber-Duvernary, the average age :en that
was found to be 57, 322 began before the age of 40. Thus 1t is
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osteoarthritis js precent in advancedd years, with a higher incudence sn ohi
age, but its oneet often occurs in early or middle adult U, at the herght
of vigor and health. It usually aflects one joint, one pair of joints, or one
set of joints, and once present 1t perusts for the remainder of life.

Changes occur 1 cartilage as age advances, changes due to wear and
tear and which include thinning and perhaps even total dicappearance of
cartilage. Although these changes occur in osteoarthritis, other changes ate
present ala In osteonrthritis the synovial membeane s congested and
villous, and the capsule and subsynovial connective tisue s fibrotic The
synovial hyperplasia and capsular fibrosis are due 1n part to the presence
of cattilage debris shed from the joint surface and alsorbed heneath the
surface layer of the synovial membrane Two diflerent processes seem to
be at work, sging and ostecarthriia It scems bikely that in series such as
those of Hewne and Bennett, Wayne and Bauer, these procesces have been
confused and are somelimes unwittingly intermingled. This will be inesitable
until Mtrict eriterin are established to differentiate them,

Sipmficant studies on the nirculation of the femoral head and the
istology of ostenarthritia of the hip were published by Trueta and Harrison®
and by Harrison, Schajowicz and Trueta 1n 1953 Using njection methods
they showed that there is no Wiminution 1n blood supply 10 aged individuals
and that hritic is dated with proliferation of blood vessels and
increased blood supply. It is not a diseare of juchemia, as 1t hatt so Jong
been supposed to be They discuss at fength the anatomy of the femoral head,
pointing out that the surface of the femoral head can be sharply dinided
to pressure areas and nonp areas, O hritis 15 a & with
the prolileration of cartilage most often and most marked in 5o called
“nonpressure arcas™ This cartilage later degenerates and is wnaded by
advancing capiilavies and larger blood vesels, resulting in absorphion of
cartilage and uts replacement with hane Finally, there s invasion of bone
by bone marrow Thus it 1 that apurs are formed. The authors define spury
8¢ arras of deteniorated cartilage which have Ieen transformed inta bone.
Some of theee changes have bren mentioned by previous students, hut
never before have they been ao carefully described and so vividly ilfustrated
a1 by these workers. The changes are adequately ilustrated 1n theic argical
srticles

The earhicet macvaecopic lesion of the cartilage it Joss of sts normal
smooth shiny surface and its replacement by an irregular one which fechs
sofier than nonmat Thie ia due 10 the change n the cartilage 20 well known
and #0 aften described as fibedlation. This change is comuman to both age
and ostenarthntie Erers femora) hesid orer the age of 13 in their series
showrd thiv change ta some degree Analsaia of their material from sulyecte
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Fic. 3 Tep of 4 macerated epecimen of left femur of a gonlla showing osteoar
thritia of the Jateral condyle The surface area of the jont has been substentially 1
ereased by & large surrounding spur The weight bearing area 15 cburnated #nd punc
tured with numberless perforations for the paseage of shnormal blood vessels. This
ehange 10 seen on the entire surface except small sreas of the anterior and posterior
sutface which were protected by sem lunar cactilagr The surface of the median condyle
15 intact, smooth snd velvety appearing except for severs] small areas near the center
The large porous area pear the intercondyle emuncnce is an artefact where subchondral
bone was torn off in maceration Top of the right femar 1s normal

is asociated with an ncrease 1 blood supply and an 1avasion of blood
Aessels into proliferating cartilage, cauaing the latter o change to bone. It
18 possible that the ostenarthritic process, whether 1n the finger, the hips or
the knees, is stimulsted at the time of the menopauce because of the known
artinaty of the pitvitary gland st this time, with elaboration of growth
harmone and stumulation of cartilage growth, Added ewndence 1o support
the fact that the circulation 1s increased in oateoarthritic of the knee, af
feadt, is presented ly Hollander,' who reporie that the intra articular lem-
perature of an osteoarthritic knee 18 higher than that of a normal knee and
of a hnee affected with rheumatord arthritis.

Thus 1t i« seen that osteoarthrites 18 not & simple manifestation of old
age or degenerstion The changes of old age have heen confused with it
Outeoarthitis fa not & generalized disease, it affects one joint or one set of
Jointe. It often arises 1n early adult or vigorous middle bfe, and ats changes
perast, The fundamental pathologic processes ate proliferation of cartilage,
the degeneration of such cartilage with insasion of Blond seasels, and, finally,
the transformation of thix proliferated cartilage into bone and bone marrow,
with the production of spurs
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obesity. In & critical study of Heberden's nodes this was found not to be so
Whether or not 1t is true of weight-bearing joints has not been clearly dem-
onstraled. Osteoarthritis was at one time thought 1o be associated with hyper-
tension, but this idea has been abandoned.

SUMMARY

Osteoarthritis, formerly thought of as a generalized degeneratise jont
disease, has been shown to be a collection of particular diseases, differing
from each other in joints mnvolved, sex ratio, age of onset, relation to the
J: and hereditary factors. 0. hritis of the hip, the knee, the
fingers and the spine may occur at any age after adolescence, and since the
changes are irreversible, the incidence increases as age advances The path-
ologic changes have been confused with those of old age and the disease
has been classed as a degenerative one. This is true of osteophytosis of the
spine, which depends upon degeneration, loss of elasticity and deformity of
the mtervertebral discs; in the hup and knee, however, there is invasion of
cartilage by new blood vessels and the transformation of cartilage to bony
spurs. The intra-articular temperatures of osteoarthritic knees are higher
than the normal or those with rheumatoid arthritis. Individual case histories
have been given of osteoarthrutis of the fingers and osteoarthritis of the hip
arising in the fourth decade without extension to further joints three and
Tour decades later. When osteoarthritis does arise from injury or hard work,
it is not the injury or the hard work itself but stress and strain beyond t}_:e
hysiologi ining capabilities of the joints that institutes the pathologic

r g
process
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sulted in trauma to the palm and, therefore, the contracture. The Baron
described surgical correction of both these cases by dissection of the aflected
aponeurosis.

ANATOMY

The fascia of the palm of the hands and of the soles of the feet is quite
similar (fig. 3, 4, 5). This anatomic similarity may account for a similarity
in chinical conditions occurring in both these areas

Fic. 2 Knucble pas in case of Rheumatoid Spondyhus. Buopsy of one pad shoved

typreal rheumatowd granuloma

1. PaLstar Aporgvrosts (Fasci) )
ngular middle portion,

The palmar aponeurosis consists of a thick, tria "

which tends to thin out as it covers the thenar and hypothenar em.melnc
The trangular mddle portion can be divided into (a) a drep‘ﬂ;.m ‘ﬂe):‘l'
composed of transverse fibers continuous with the v'u]zr. czrp:;’e lga’r;'h!\;
and (b) a superficial thick layer composed of lon.glludma\ Rbers. e
longitudinal fibers are the continuation of the patmaris longus tendon. |i

two strata are difficult to separate since they are intimately fused arid‘plarei'
interwoven. These same longitudinal fibers making up the supe.xgl(;:;a a(azh ‘
of the palmar fascia divide into four slips upon reaching the mi nd‘ o
These stips blend with the sheal.hs. of the ﬂ}e.wriltfto::t: e

paln.

o;lhe bases of the proximal phalanges
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behind It covers the under surface of the abductor digiti quinti and s cop.
tinuous medially with the thick middle pottion. The medial portion is thin
and is continuously laterally with the middle portion. It covers the under
surface of the abductor hallucis.

[T o ey o rie B il T ads

Fic. 4 a—Gross specimen removed from the right foot showing strands of :hx:::::
fibrotic issue involving the plantar fascia, b~lissue from the ﬁlmm;o )m”c—- sy
from the nght foot, which shows the typc of cellular structure ;x 1 0); ety
proliferating cellular area i tissue from night foot; such areas have

for & on (x 350). (Courtesy W B. Saunders Com-
3
pany, Meyerding, Surg. Clin. North America, Vol 28, 1913
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INC'DENCE
Dupuytrenty conteacture goryp, prﬂlummmﬂ) in males gpg 15 more
£Ommon after (he age of 40 F!equentl) 1t 19 bilatera], Although (he palmar
variety iy more Comman, (he Plantar sariey occurs OcCasionally, Ay Umes,
Dupuy trem'e contraerune i ascociated wyh 4 Gbeosstis fnnoluung the penis,
ina conditjon Loown ay Pey ronie’s drergae Table | thows the Comparatyye

incidence of the Contracture foyn by various authors wythy, the Jaqt seventy.
e years,

Tanee 1 Covtramirnyg amesce o Dere YTREN'y Covrmicrig

Fingers Intolied
&

Author Honds gy 0 Index  dtuage ing Litte
heent (187, 287 n 2 7 199 165
Smith® {1885y 3 1 & w0 a2 30
Comtithegt [37:5) 131 3 13 ke 85 0
Kanarel o ype 1929) 4 4 3 9 3 n
Seyeriting' (1915 43 21 2 376 e
Mavrer® (1936 307 - n 97 2 130
Shongn {1943y 85 n 113 34 0 65

2
latera} Dupuy trenty conttature, ye | fon palms and gy, *oles of bt feet
VT involed Thiy LoUreed $n & 30y ear.oi “hite male papieny. Steinbergre
el 8 uadeitagera Mobement 1 5 20Ung physicran, aged 2o, Waller
404 Drorgetr (1952) deseripeg 30 pavienty 1 ), Perromety Brecace wyggy sy,
Crated Du,mum,'. Contracture, The Younged way 1y and e oldest 67 On
the othey and, Vfgaapie atew, “Certainly Y Cxpetience *rveral hup.

2 TOpectiyedy Yot o al, 119155, Xemuned S Pabiente, 297) Males
and 2oy frmale, Dupuytrepy ronttactyre oecurred in 13y Paliente w5,
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volved 246 hands, representing an incidence of 3.3 per cent. Of these pa-
tients, 53 per cent represented bilateral involvement, 34 per cent the right
hand and 16 per cent the left hand. The average age (Table 2} in this series
was 68 years, the youngest was 37, with 2 15-year history. Only one instance
of plantar fascta involvement was found in this series. No Peyronie’s was
found. In 1955, Harrison®* described a white male carpenter, aged 46, with
Dupuytren’s contracture involving both the hands and feet. Arieff and Bell?
examined 186 patients with epilepsy; of these, 32 patients, or 20 per cent,
showed very mild questionahle but definite Duputren’s

P

- o B
R S

- S

showing

Fic § Section from the palmar in Dupuytrea’s
the periphery of a cellulay area of young fibroblasts (a) Note how a number vu( :;-:
eollagen fiber bundles (b) so the aponeurotic hissue show signs of erstn 0 (e
border zone of the cellular area Stamed with haematoxylin cosin {x 470). {Cou

Acta Chirurgica Scandinayica, Vol 96, T Skoog, 1919)

SYMPTOMATOLOGY

The onset of Dupuytren’s contracture may be acute or jnsx}t)imus]. Tl;;

acute onset 15 very rare and is usually assocm!e'd ‘mth pain in ‘:: ;;ar ‘:‘lact‘

the hand. By far, the most common onset is insidious. A's a malerusua")'l
it is dufficalt for the patient to state just when the condition arose.
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Taste 3 Vanious Diseases Assocrarso Wirn Duruyteex’s Covtracrune

Disease Total Cases Dupuytren's Contracture
Arthnus 187 29 (16%)
Disbetes 7 20 (297%)
Tuberculocis 609 109 (19%)
Eplepsy 630 57 (95}

Taste 3 Joz Distarsurion

CROUP 1
Machiniet 4 Welder 2
Bricklayer 4 Rigger 1
Laborer 33 Roofer 1
Sheetmetal worker 4 Plumber 1
Carpenter 9 Plasterer 2
Sailor 2 Pamter [

cRoup 1
Railroad fireman 1 Electrician 1
Housewife 23 Gardener )
Storekeeper s Presser 2
Machime operator 4 Barber 2

crove m
Bwlding superintendent 3 Attomey 1
Elevator operator 2 Fireman 1
Actor 1 Salesman 1
Chauffear 2 Baker 1
Office worker 9 Letter carrier I
Butcher 1 ‘Watchman 1
Fruit vender 1 Dancer 1
Wool dyer 1 Messenger I
Type setter 3 Porter 2
Hat blocker 1 Foreman 1
Waiter 1

It is interesting that a family history was obtained in 61 out of 315
cases. Interesting also is that a review of various authors ind:c.utcfi that
315 patients out of a total of 634 cases of Dupuytren’s contracture failed to
show a traumatic factor. Moreover, of 1173 patients with Dupuytren’s contrac-
ture 639 had bulateral involvement, 365 involved the rght hand only, and
169 1nvolved the left hand only. .

The sex factor is important (Table 5). A study by Skeog of various au-
thors showed that out of 118 cases of Dupuytren’s contracture 103 were
men and 15 were women,



DUPUYTRER'S CONTRACTURE 317

Taste 5 Sex Ihaoever

Author Cases Wales Females
Keen 2 187 0
Anderson Ed 2 N
Blark 240 221 15
Byford 38 15 3
Kansvel et al 29 7 2
Davis and Finesibver 20 35 5
Nolde and Silsrr 1 10 1
Docscher 18 17 1
Tanuen 16 15 1
Cartillies 1 16 1
A A Davs n 30 1
Gonton st % H
Krogus 16 1 2
Lowy 6 5 1
Apert 4 3 0
Bathman, Sprootis 17 15 2
Stockehrandt 2 18 3
Schiroder W 0 6
Delerunner E3 K 1

The sex distnibution outhned in Table 5 cortexponds with the present
suthor’s findings, since although no tabular study has been hept of the sex
distribution of personal cases. 1t 1x difficult for this ohecrser to remember
many cases involving women

Steinberg? ** firat called atiention to the use of stanun E in the treat.
ment vf fibronts and later speculated that smce Dupuyizen's contracture was
lisease involving connective tesue, and hence a form of fibroutis, sitamin
E might be of therapeutic value. Attention was called to the low plasma
sitamin E level and patients with slcohalic cirrhosis of the linver and the
awociation of Dupuytren’s contracture in two such cases Wolfe, Summershll,
and Davidwon® noted that “for several years the group at Thorndike Memo-
nal Laboratonies studying diecase of the liser has observed Dupuytren’s
contracture with what seemed to be unusual {requency 1 paticnts with eir-
thims of the lner, nost of whom were chronte aleoholics.” They studied
three groups of patients 66 with liver disense, 53 with chromc aleoholim
without evidence of liser disease, and & control group of 53 patients with
neither Liver dieease nor alcoholic histories The first group consated of 12
males anil 23 females, the second group of 19 males and 6 females and
the third, a control group, of 33 males and 19 females. St¥ty-aix per cent
of the males in the first group tearthess of the Iner with alcoholem) had
Dupuytren’s contracture Twenty-<erven per cent of the males who gave an
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Taste 3 Vamous Diseases Assoctirep Wern DuruytRex's Contaacrume

Disease Toral Cases Dupuytren’s Contracture
Arthratny 187 29 (16%)
Diabetes K 20 (29%)
Tuberculosis 609 109 (19%)
Eptlepsy 630 5T ( 95%)

TABLE 4, Job Tustapytiov

CROUP 1
Machmist 4 Welder 2
BriehMayer 4 Bagger 1
Laborer 33 Roofer 1
Shectmetal worker 5 Plumber 1
Carpenter 9 Plasterer 2
Saifor 2 Paimter 6

CROUP I
Railread fireman 1 Electnieran 1
Housewife 23 Gardener 1
Storekeeper 5 Presser 2
Machine operator 4 Barber 2

CROUP 111
Budding wupenintendent 3 Atioraey 1
Elevatar operator 2 Fireman 1
Actor 1 Salesman 1
Chauffeur 4 Baker 1
Oficr worker 9 Letter carrier i
Butcker 1 ‘Watchman 1
Froat vender 1 Dancer 1
Wool dyer 1 Messenger i
“Type setter 3 Torter 2
Har blocher 1 Foreman 1
Water 1

1t is interesting that a family history was obtained in 61 out of 315
cases, Interesting also is that a review of varions authors indicated fhat
345 patients out of a tatal of 634 cases of Dupuytren’s contracture faited to
show a traumatic factor. Moreover, of 1173 patients with Dupustren's contrac-
ture 639 had bilateral involvement, 365 involved the right hand only, and
169 involved the left hand only. )

The sex factor is important (Table 5). A study by Skoog of vacious au-
thars showed that out of 118 cases of Dupuytren’s contracture 103 were
men and 15 were women.
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Tame 5 Srx Inasence

Author Cases Males Females
Keen 21 plizd 40
Andescon 30 2 ¥
Black 240 221 19
Byford k] » 3
Kanavel et al 29 k4 2
Davis and Finesilver 40 35 5
Noble and Silver n » )
Doescher B hé) 1
Jaussen 6 5 1
Costthes ¥ W 1
A A Davis an 0 3
Gordon 51 % 5
Krogiua 16 1 2
Lowy 6 5 1
Apert a 3 0
Bathman, Sprochs i 15 2
Stackebrandt 2 8 3
Schroder 46 40 s
Delecunner 8 7 1

The sex distrsbution outhined wm Table 3 corresponds with the present
author's findings, since althongh no tabular study has been kept of the «ex
dustebution of personal cases, 1t is dufficult for this observer to remember
many cases imolng women,

Stetnberg® #* first called sttention to the use of vitamin E in the treat-
ment of fibrosits and later speculated that since Dupuytren's was
& disease wvohung connectuse tisste, and hence a form of fibrositis, vitamin
E nught be of therapeutic value. Attention was called to the low plasma
vitamin E level and patients with aleoholic citrhosis of the hiver and the
association of Dupuytren's contracture i wo such cases Wolfe, Summerskal,
and Davidson® noted that “for several years the group at Thorndike Memo-
rial Laboratories studying dusease of the liver has observed Dupuytren's
contracture with what seemed to be vnusust frequency in panents with cir-
rhosis of the biver, most of whom were chronic alcobolics.” They studred
three groups of pahents: 66 with Irer disease, 55 with chronic alcoholism
without evidence of Irver disease, and a conirol group of 53 patients with
neither hiver disease nor alcohohe histories The first group consisted of 42
males and 24 females, the second group of 42 males and 6 females, and
the third, & control group, of 31 males and 19 females. Sixty-six per cent
af the males in the first group (ewrioss of the fiver with aicohohsmy had
Dupuy tren’s Tueat per cent of the males who gave an
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alcoholic history but showed ne cirrhosis of the hver had Dupuytren's con-
tracture, and only twelve per cent of the males with a hustory of neither
alcoholsm nor cirrhosis of the hver had Dupuytren’s contracture. The fe-
male group was considered to be too small for statistical analysis Also, 2
low plasma tocopherol level was found in patients with cirrhosis of the liver,
substantiating the work of Steinberg.

In summary, heredity seems to be a strong influencing factor in the
etiology of Dupuytren's contracture Whereas trauma was previously con.
sidered 1o be the factor, most recent authors are inclined to mjmmize its
importance Recent myestigation seems to point toward an altered metabol-
ism concerning Vitammn E as a possible etiologic factor This will be con-
sidered furthes under treatment,

PATHOGENESIS AND PATHOLOGY

Broadbent*® called attention to the fact that many or all of the changes
of Dupuytren’s contracture could be due to a synergistic function of the sym.
pathetic and vascular systems, since there is a definite anatomic and physi-
ologic relation between the end organs and these systems His observation
regarding the pathogenesis of Dupuytren’s contracture was based on the
finding that the paciman corpuscles were found to be grossly more numerous
in twelve hands on the side of the disease. It is possible that this is an eflect
rather than the cause of the condition. The most common pathologic finding
in Dupuytren’s contracture, whether it involves the palm or plantar fascia,
is increased fibrous tissue with almost complete absence of nuclei or cellular
infiltration (figs 3, 4) The exception to this is the rare instance of acute
mvolvement i which a round cell infiltration along with fibrobf
taining large nuclei were seen (fig. 3). This acute onset of Dupuytren’s
contracture is rather rare, and 1t js the type that often js associated with
pam, which is prachcally always absent in the chronic type of involvement.

TREATMENT

U ity of opinion d. ful of Dupuytren's con-
tracture does not exist The most widespread method of treatmen is surgical
excision of the involved palmar aponeurosis, Even within the surgical ‘ﬁe]d,
howeser, there 15 2 wide divergence of opinon as regards the most sunla]?]e
methods, Kanavel et al.* (1920) recommended radical removal of the entise
palmar aponeuross and removal of the aflected skin with skin grafting where
necessary. Mason'® advocates surgery, skin grafts when needed, preseure dress
wngs, and splinting. When the dressings are discontinued at l{m en‘d of 1he
third weck, home physical therapy in the form of daily washings in warm
soapy water for 15 or 20 mnutes is recommended. He encourages the e
tient to use the hand but not fo punish it soon after surgery. He ad;ﬁcs
against forceful stretching. This is g rather minor report consisting of four
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Finney reported 25 cases treated by radiation and stated that they were
as successful as those treated by radical surgery, particularly in the early
case. He found improvement to be maximal within 12 months. In the more

d 1 case, he ded jrradiation and radical surgery without
fear of recurrence.

Because of the high recurrence rate after surgery and because of the
known function of steroids in overcoming fibroblastic activity, it was natural
that this method also be tried. Baxter and Johnson®* noted that after opera-
tion for Dupuytren’s contracture excessive scar tissue recurred. They found
that 100 mg of cortisone intramuscularly daily for 1 week and then 200 mg
wtramuscolarly daily for another week, along with whirlpool treatment and
li reduced the p ive licati
The results of complete excision of the palmar aponeurosis by various
authors (Table 7) is interesting as reported by Skoog The paucity of poor
results as 2 result of this method is not in conformity with the previous state-
ments made 1n this chapter. Sixteen of these patients are reoperative cases
due to recurrence Follow-up on these cases was 29 hands, 1 year; the re-
mainder, 1 to 5 years.

TasLe 7 ResuLts of Comprere Excision oF THE PALMAR APONEUROSIS

Author Hands Examned  Excellent Far Poor
Kanavel, et al 20 5 2
Wagner 2 12 7 1
Desplas Mellére 3 5 3
Meyerding k] s5 1 8
Gernitzen 19 15 2 2
Emersson 62 43 7 1z
Von Stapemohr 69 57 12
Skoog 69 57 12

Steinberg® first reported vitamin E to be of value in the lreatmenl.ﬂf
early and moderately advanced Dupuytren’s Surgery along with

¥
vitamin E was recommended in the more advanced cases in order to pre-

vent recurrences, Low witamin E blood plasma levels were first reported m
iated with portal cirrhosts

two pahents with Dup: ’s
Thomson® reported on 13 cases with involvement of 22 hands of Dupuy-

tren’s contracture treated with vitamin E He divided his cases into three
groups: group A were the early cases. The diseases in this group were of
short duration, and the fingers were not contracted closer than 96° The
results of 10 such cases treated with vitamin E were excellent, and no
surgery was required Group B consisted of the later chronic cases These
all showed gross thickening of the palmar fascia, and the aflected fingers
were fized in the palm Eight such cases benefited from vitamin E therapy
In four such cases, surgery along with vitamin E was the method of treat-
ment Group C consisted of old operated cases with recurrences. There were
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four such cases, and the process of recurrence was halted with vitamn E
therapy, In two cases extension was regained Scardmo and Scon* noted
the association of Peyrome’s disease with Dupustren's contracture and ob-
tained successful treatments with vitamin E. Kirk and Chiefli** administered
vitamin E to 19 patients, 13 males and 5 lemales, with 26 contracted hands.
One of the<e patients also had Peyrome's disease. The Lreatment consisted
of 300 mg of alpha tocopherol daily for 300 days and then a follow-up
for 1 year after stopping vitamin E A novel method of determining the
concasity of the palm of the hand was described, with marhed lessening of
the concavity as & result of disappearance of a contracture. On the other hand,
Richards® treated 46 cases of Dupuytren’s contraclure with vitamin E
and noticed no smprovement in any case. Furiher studies of the association
of cusurhance of vitamin E metabohsm and Dupuytren’s is of
some anterest Kiatskin and Kreh!* corroborated Steinberg's work in find-
ing that the rse in plasma tocopherol concentration following the oral ad-

of d-1-alpha tocopherol acetate was si ly smaller mn Iner
diseace subjects than 1n hospital controls Studies by Wollc et al ™ have ex-
tended the studies associated with vitamin E They found low plasma sitamin
E levels 1n patents with alcohohe portal cirthosts of the hver. Tt might be
argued that the percentage of people in this study showing Dupuytren’s con
tracture—12 per cent—with a history of neither alcoholism nor cirrhosis, 13
unusually high, On the other hand, st must be remembered that these were pa-
lents in the wards of the Boston City Hospital whose diet must be generally
considered to be inadequate, Whether or not one accepts the thesis that vitamin
E is benefictal in the treatment of Dupuytren's contracture, the fack remains
that there 13 enough evidence to shaw both the Yow vitamin E blood level in
people with cirthosis of the hiver and the strong association between this
conditton and Dupuytren’s contraciure.

SUMMARY AND CONCLUSIONS

The etrology of Dupuytren's contracture 18 not known The preponder-
ance of opinton 1s that heredity plays a role in sts etiology In recent vears,
trauma has been considered o be less and less smportant as an etiolegic
lactor, That faulty vitamm E metabolism plays a role 1n 1ts causation has not
heen univecsalls accepted Howeser, it remains an nteresting field of wwvesti-
gation to determtae the exact role of metabolism of the tocopherols in Dapuy-
tren’s contracture The meurologic factor, an etiologic modus operandi, also
rermstns rather ohecure It 19 dillicalt ab the present time to determtine
whether ur not the changes 1n the pacinian bodjes are the result rather than
the cauce of Dupuytren’s contracture. Regarding treatment of the condition,
surgicat exciston 15 shli the most popular method of approach to the problem,
althoogh the recurrence rate 13 much higher than the more enthusiastic
susgeans’ reports,




322 PROCRESS IN ARTHRIT
References

1 Plater, F.» Observationum Liber, 1: 140, 1614 {quoted by Skoog).

. Cooper, Suir A + Quoted by Skoog (see ref 13),
Dupuytren, G : Permanent retraction of the fingers Lancet 2. 222, 1831

. Keen, W. W : The etiology and pathology of Dupuytren’s eontracture of the fngen
Philadelphia Medical Times 17: 370, 1881

Smith, N. Seventy cases of Dupuytren’s contracture of the palmar fascra Brit M
1: 275, 1885,

Costilhes, ] De la retractron de I'sponerose palmaire (Maladie de Dupuytren)
Paris, These, 1885.

Anderson, W. Deformitses of the Fingers and Toes, London, 1897 (cited by Nichols)

Kanave], A, B, Koch, 5 L., and Mason, M, L.: Dupuytren's contracture, Surg Gynec
& Obst 45 145, 1929,

Meyerding, H. W.- Dup %s C Arch. Sarg 32, 320, 1936

Maurer, G- Zur Lebre der D: h 1! ) kiur und :hre Be-
handlung, Deatsche Zischr. Chir, 246, 685, 1936.

11 Ayre, W. B : Dupuytren’s Contractare, Canad, M. A, J 54: 158, 1046

12, Gordon, S . Dupuytren's the sij of various factors in its enologe

Ann Surg. 140 683, 105¢

13. Skoog, T D 's Acta chur, Scand 26+ 1, 1948.

14 Secardino, P. L, and Scott, W W - Use of tocopherols in the treatment of Peyronte's
disease Ann New Yorh Acad Sc. 52, 390, 1919

Hamuond, G, and Dotter, W. E: Quadrilatesal Dupuytren’s contracture Guthrie

w swN

EY

ER

Se

15
Chs. Bull, 18- 3%, 1918

16 Stemberg, C. L. Sciennfic Extubit, New York M Soc Annual Meeting, Buffale,
N Y, May & 1947,

17 Waller, J. I and Dreese, W C Peyromie’s Dicease associated with Dupuytren’s

contracture. ] Urol. 63 623, 1952
18 Mason, M. L.- Dupuytren’s contractare Arck. Surg. 65- 457, 1952
19 Pedersen, H E and Day, A. J + Dupuytren's disease of the foot. J A. M A I5H

33, 1954

20 Yost, §, Winters, T, and Feet, H €., Jr.z Dupugtren’s centractuce. Am ] Surg 90:
568, 1955
21 Harnson, M H M Dupuytren's contracture of hands and feet. Proc Roy Soc. Med

48 164, 1935
22 Anefl, A J and Bell, ] Epilepsy and Dupuytren's contracture Neurology 6 115
1956
23 Steinberg, C L - New method of treatment of Dupuylren’s tonsracture: s form
of fibroutis. M Clin North Amernica 30: 221, 1946
24 Stemberg, C L Tocopherols in the treatment of primary fbrositis Arch. Surg
63- 821, 1951
25. Wolfe, 5 1, Summerskill, W H J, snd Davidson, C. §; Thickenmg and con-
traction of the palmar fasa (Dupuytren's contracture) associated with alee
helisw and hepatic cirshosis New England J, Med 255- 559, 1956
Broadbent, T. K.: Dupuytren’s contracture. ohservations on the pathojogy Rocky
Mountain M J 52- 1087, 1955
Matthews, D N, Dupuytren's contracture. Practinioner 160, 641, 1952

26

22



DUPUYTREN'S CONTRACTURE 323

28 Grav, G, A, and De Tarnoweky, G, 0., Dupuyiren’s rontracture. U, & Armed Forces
M I 149, 195,

29 Tubiana, R Prognous and treatment of Dupuytren’s contracture J Bone & Jomt
Surg, 374. 1155, 1955

30 Langston, R G and Cowan, R J - Dupuytren's contracture a survey of caces five
years after operation. J Tnt College Surg 23 710, 1955

31 Fioney, R Dupuytren's contracture, a radiotherspeutic approsch Lancet 2 1064,
1933

2. Baxter, 11 Johnson, L., Madder, V, and Scliller, ¢ Cortinnne as an adjunct
the treatment of pastoperative stifiness of the hand Canad M. A J 63 510, 1950

33 Thomsom, G R Treatment of Dupuytren's contrarture with vaamun E. Brit M J
2 1382, 1949

3% Kuk, ] E and Chiefl, M Tocopherol admumistrauon 10 patients with Dupustren's
contracture cfect on plasma tocopherol levels and degree of contracture. Proc
Soc Exper Buol & Med 80 545, 1952

35 Richards, H 1 The surgcal treatment of Dupuytren's contractare § Boue &
Jommt Surg 36B. %0 195

36 Klatskin, G and Krekl, ¥ A The siemficance of the plasma tocopherol concen.
tration and tacopherol tolerance tests 1n Iiyer disease J Chn Tavest 20 1528, 1930

&



The Shoulder-Hand Syndrome
by Otto Steinbrocker and Thomas A. Argyros

THE SHOULDER-HAND SYNDROME is a symptom complex characterized by pain-
ful disability of the shoulder. It may be followed, accompanied, or preceded
by painful disability of the corresponding hand and fingers where vasomator
disorders and swelling occur, which may terminate in dystrophic changes
and contractures.” * Frequently, the opposite shoulder is aflected and, oc-
casionally, both hands. The chnical picture is 2 manifestation of a group
of disturbances occurning in the upper and lower extremities called “reflex
neur lar disorders ™ It frequently is termed reflex “sympathetic” dys-
trophy, but in fact there appears to be so diverse an upheaval of the neural
and autonomic supply to the affected parts that any single role is not com-
pletely supported by the present state of our information. The term dystrophy
refers to the peculiar nutritional changes of the skin, underlying tissues and
adjacent articulations, arising presumably as a result of the neural and cir-
culatory disturbance over a long period of time. With progression of the dis-
order, the “dystrophic” alterati an ad d residual phase

p
of the process which is unpredictable at the onset in any given case
1 desi; d as “reflex” because they

The disorders are desig
have been provoked by, or appear to be the aftermath of surgical, orthopedic
ot medical conditions. The clnical pictures are known as causalgia, Sudeck’s
atrophy, post-traumatic osteoporosis, painful disability of the shoulder fol-
lowng coronary ocel P farctional scl lia, palmar and digital
contractures, as well as Dupuytren’s contracture, the swollen atrophic hand

d with cervical hrits, certain changes m the paretic hmbs
of hemiplegics as well as a number of others. Analysis of the reports on these
symptom-states makes 1t apparent that, although the conditions underlying
these various syndromes are different, the clinical features as well as the

lar and other mechanisms producing them are similar, 1f not iden-
tigal 10 14, 21, 33, 25, 30, 38, 89, 44, 45, 47 59, 50

We have described a small group of patients 1 whom no definitive
srovocatve or related basis could be demonstrated for their “reflex” neuro-
rascular ifestations > These “ud hic” cases conbinue to occur in 2
‘airly high proportion of our observations. They may represent our more

ing » “Idiopathic” does not tmply

ievere critenia for i pr p !
hat no provocative or underlying basis exists but it merely means that in
hose patients recognizable etiologic factors could not be demonstrated

At times only partial or localized reflex symptoms of the complete shoul-

321
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der-hand syndrome may oceur in limited or isolated form, without further
extension at the shoulder or at the hand, as listed 1n table 1

Taser 1
Repuex Nevovascuran Disonoers oF Toe Upven Exmaesiry
Climscal Forme
LocAuzep
1 Contractures of the palmar fascia and Dupuytren Iike <ontracture.
2 Panful vasospasm or vaodidatation of finger(s}
3 Swellmg and strophy of the hand (and fingers)
4 Punful dissbibity of the shoulder
SXTENSIVE
1 The shoulder hand syndrome

Such ci 1hed invol iopally precedes more wid: d
features or 1t may develop slowly It may progress rapidly at a single ste
or at muluple areas In some cases, even such localized reflex disorders may
leave residual changes Reflex lar ph and symy of
the lower extremity often occur, but a symptom-complex analogous to the
shoutder-hand syndrome mvolving the legs has not been observed by us.

CLINICAL CHARACTERISTICS AND COURSE

For d tie and the disorder may be divided
inte three stages ¢

The first stage of three to six mouths duration (figs. 1 and 2) 13 mani-
fest by the onset of pain, limited motion and diffuse tenderness of one or
both shoulder girdles The symptoms are follawed, or may be preceded, by
the acute onset of umform, relatwvely nonpitting edema of the dorsum of
the hand and of the fingers The hand is dusky or pink at first, but later may
be pale The skin over the hand and fingers becomes smouth and taut when
the normal wrinkles and creases are obliterated. The affected hand generally
18 warmer than the other but the grip is weak. Mobility of the finger joints
is hmited, and passive mamipulation of the fingers 1s painful with the hand
and fingers held 1w shght Bexion. Mild ta exquisite tenderness thraughout the
hand and fingers 15 provoked by palpstion Pain may arise only from efforts
at motion or palpation, or it may he a spontaneous, conlinuous aching, occa-
sionally of a burning quahity Only in exceptional cases do external factors,
such as temperature changes, naise or vibration, aggravate the symptoms

The second stage 1 characterized by the gradual relief of the painful
shoulder dysfunction and by resolution of the swelling of the hand. Stiffness
and flevon deformmties of the fingers may relax, become fixed or even more
pronennced, The subentaneons tissues and mtsinsic nvascles of the hard thow
evdence of a pecuhar atrophy, the “teophic™ or “dystraphic”™ changes Exen
volling up of a lor alized area of the palmar fascia or incipient Dupuytren.ike
contractures may appear. Early trophic skin changes and coldness of the
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Fio 1 Stage 1 Classe features on shoulder and hand; desquamation of skin at
hand; trophic changes of nails seen occasionally (Accompanying and following herpes
20ster of neck, shoulder and arm)

SR

54
3
¥

Bilateral shoulder-hand 1nvolvement, complelely responsive 10

Fic 2 Stage !
3Y; years later (1d,

therapy m 6 weeks; without
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Fic 3. Stage 2, early. Swelliag of hand and fingers largely resalved, hoger fuaction
restricted (Idopathuc)

FIc. 4. Stage 2, adeanced. Conteactures of fingers with perustent awelling reflecting
% acthe process potentufly responsive to therapy. trophic changes of sk present
{Probably due to forsminal encroachment}
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hand and fingers become increasingly noticeable (figs. 3 and 4). By this
time, patchy or groundgl porosis of the hand, especially at the wrist
and at the head of the humelus becomes evident in x-ray films, The roent-
genologic alterations may appear with remarkable rapidity. In ome of our
patients typical, extensive demineralization of the bones of the hand was
visible in a film taken 48 hours after the onset of symptoms.

The third stage follows in three to six months with even more progression
of the trophic appearance of the hand which represents a terminal or residual
phase of the syndrome. The skin has become increasingly smooth, glossy, and
tight, with further loss of creases and gradual thinning of the cutis Trophic
changes may appear in the nails. Hypertrichosis often occurs at the dorsum
of the digital phalanges and even of the hand. The hand may become cooler
with further interosseous muscle atrophy. Fibrous (?) ankylosis seems
to “Ireeze” the digital articulations with subseq severe limi of mo-
tion at all joints. Contractures of the flexor tendons frequently occur and
subluxations may develop, In the most severe cases residual disability of the
shoulder persists (figs 5 and 6). The joint spaces are not wisible in x-ray
films, largely due to the fledion changes. A telescoping of all stages m a
rapid pr to terminal 4 phic changes i
In the final phase the temperature diflerences, signs of vascular disturbance
as well as subjective symptoms gradually vanish, leaving in their wake the
residual dyslmphy Tt should be emphasxzed that not every patient }""5’“ts
all of the char features i Fi reflex &
may become arrested with partial or complete spontaneous reso]uuon at

any stage.

Tasee 2
Snoutoer HAND SvNbROME
PROVOCATIVE OR AssOCIATED CONDITIONS

146 cases

No Per Cens
Tdiopathic 33 2
Post Infarctional 30 2
Cervical-Discogenctic or Intraforamunal Spurting 2 20
Post-Traumatic 15 10
Maltple, Inconclusive 16 pit
Post Hemiplegic 9 6
Miscellaneous l; 10

Post-Herpes Zoster

Calafic Tendinitis of Shoulder 2
Panicoast Type Tumor 3
Diffuse Vasculitis 2
Bramm Tumor H
Febnile Panmiculiis 1
Gonococeal Arthrins 1
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Fic 5 Termnal stage 4 yrars sfter myocarda) anfarction, and ones of shoulder
hand ayroptoms, unlrested, readual dissbility of showlder and hand

Fiz 6 Dupuytren bie conteasture of paloss with trophuc «hanges end renidust con
tractures of digits. {Post infan tionsl)
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ETIOLOGY

The shoulder-hand syndrome, or any of the reflex neurovascular dis-
orders of the upper extremity, may be due to, or associated with, a varrety
of “benign,” provocative or associated conditions listed n table 2,
Whether the coincidental presence of some “pathologic” condition neces-
sarily implies an activating relationship often is not cleatly ascettainable by
chnical methods The relationship and role of some abnormalities presumed
to produce reflex dystrophy, such as for example, degenerative disc changes
in the cervical spine or encroachment upon one or more cervical forammna
by osteophytes, remain to be evaluated by clinical observation of more ma-
tersal and the effects of surgical correctton on the reflex symptoms

There undoubtedly are many more activating diseases or causes of
the shoulder-hand syndrome than have been recorded. Any visceral, musculo-
skeletal, vascular or neural pathology is a potential source of reflex neuro-
vascular symptoms Frequently, reflex disorders are overlooked in the pres-
ence of the more serious and difficult problems. Early reflex neurovascular
may resolve ly. In many cases, however, with sertous
causative disease, even such as myocardial infarction, the reflex ph
may so rapidly progress in seventy and disahility as to overshadow the
underlying condition 1n d and th e imp

In our series females have predominated somewhat (57 per cent) ; while
90 per cent have been over 50 years old Neatly every variety of occupation
has been represented, with only a small number of individuals engaged in
strenuous work Almost every national origin in our cosmopolitan popula-
tion has been 1ncluded, negro as well as white.

PATHOPHYSIOLOGY

At present there is no satist. ily proved phy
of the present concepts of the rationale of this disorder are theoretical. Others
are based on expertmental or clinical evidence, or on a combination of these
approaches It cannot be stated that any explanation now available accounts
for all of the features and varations observed in our series of cases We,
therefore, may summarize current concepts as previously discussed by us.

Studies on the dynamics of this complex largely have concerned those
related to trauma They have consisted of attempts to explain the obvious
vasomotar changes and the distinctive types of pamn encountered in the post-
traumatic syndrome. The peripheral, injured area has been accepted as the
stte of origin of afferent stmuli with the sympathetic system as the efferent
branch of the refles. According to the growing impression, external trauma
constitutes only ane source of reflex dysirophy, while ujternxl !'issue violence
or damage 15 encountered more frequently in our ma!cn?\ and in the reports
of other observers. As we have stated, the syndrome arises from many dif-

logi hanism. Some
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The continuous activity of the internuncia) pool and the chronicit
shotlder-hand condition may be due to self-exciting, and self perp
closed chains established at various points in irregular fashion, as ¢
by Lorente de No. The severity of the symptoms would depend o1
tensity of the stimuli and rate of discharge of the chains of irritati
diffuse involvement vpward and downward of spinal cord segment
account for the fact that specific myotomes and dermatomes do r
to be selectively affected in this syndrome rather than a good par
upper extremity, as we find,

The next consideration in discussing the mechanism of reflex d:
must be the beneficial results obtained from local interraption of
pathetic system Many of the clinical features clearly pomt to a neuro
jmbal. pred ly of the system. In the first «
the disturbance the hands are apt to be warm and swollen The eleva
face temperature ordmarily is acknowledged to indicate an increase
flow. Confirmatory evidence of this principle has been advanced
Takats' 1t in his observations on post-traumatic dystrophy. He 1
that oscillographic pulsations are aug A but at the same time plei
graphic records show an increased flow in the affected extremity. Fi
Wesss® studred hemiplegias complicated by the features regarded by
the shoulder-hand syndrome. They found in most of them, by measu
of arteriovenous differences, that the blood flow was increased on tl
trophic side.

In the later stages of the syndrome a different type of vasomot
turbance is present. The hand 1s generally cold with the shin appearis
and atrophic Ischemia completes the evidence of vasoconstriction Le
belteves that trauma prod an instability of the ic nervous
which may lead to alternating and intermittent stages of vacoconst
and vasodiatation Either of these vascular phenomena, ia his opinior
persist as a chronic disorder.

In the later stages of the shoulder-hand syndrome, with the on
trophic changes and diminished temperatures, the reason for the 1
from sympathetic block 1s fairly obvious. As a matter of act, howerer
results are obtamed in the first phase, when the hand is warm and sl
shows esidence of an increased blood flow but the use of nerve block
seems paradoxical. Miller and de Takats found that after sympathetic
the already augmented bload flow on the dystrophic side was furth
creased. These aspects of the underlying physiologic mechanism 1¢
further clarification.

The osteoporosis, Which may develop rapidly, probably represen
initial result of the hyperemia found in the early phase but it has hmg_
known that bone atrophy follows any prolonged, deep hyperemia. It
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of causative disease in the thoracic viscera, brain, cord or regional musculo-
skeletal structures, their early, correct interpretation assumes great diagnostic
importance. From a therapeutic standpoint the effective, undelayed use of
proper and the avoid of ployed in the
diseases with which reflex dystrophy may be confused, make differential
diagnosts an especially 1imperative consideration,

Each phase of the evolution of the shoulder-hand syndrome presents

i to various loskeletal conditions requiring differentiation.
It 1s 1mportant, of course, at all stages to recognize the nature of the “re-
flex” symptoms 1n this syndrome, because they may be the clue to a pro-
vocative underlying process The disease most frequently simulated is rheu-
matoid arthritis. The chief features distinguishing the shoulder-hand syn-
drome from rheumatoid disease are the involvement of one mupper ex
tremity (except when it is bilateral), the typical sites affected in characteristic
P ion, the diffuse 1 of the fingers rather than being 1e-
stricted to the digital articulations and the normal sedimentation rate, unless
other coincidental pathology or metabolic disturbance accelerates erythrocyte
sedimentation. In our series only six patients described pain at the elbow
and in three of these there was limited mobility of that jomt at the affected

extremity.

In the evolution of the shoulder-hand syndrome. the early stage of
reflex shoulder involvement, particularly when acute and subacute resembles
bursitis and periarthritis (perarticulsr fibrositis). The local signs—pain
(sudden or idious), diffuse tenderness and disapality in all ranges of
motion—are simlar to those seen 1 the uncomplicated intninsic disorders
of the shoulder, bursitis, tendmnitis and periarthitis. If a caleific deposit
however minute, happens to be visualized, calcific tendinins or bursins 13

apt to be diagnosed, When a history of trauma to the exlr;mily, visceral :il:
f inal t 15 P!

ease or evidence of severe cervical
the probability of incipient or localized reflex dystrophy must be suspected,
appearing 11 many cases as the forerunner of the complete clinical prcture.
The onset of hand signs should eliminate any doubt and completes the evi-
dence of the shoulder-hand syndrome. In patients with prolonged shou]d?r
disability scapulo-humeral fixation seems to develop, just as in the intrinsic
shoulder entities. When the hand 15 affected with diffuse swellng, partientstly
with the typical edematous induration of the dorsum, acute arthritis or gout
is strongly suggested The shoulder-hand syndrome js unresponsive to a thera
peutic trial of colchicine. The mdurated swelling of the skin of the fingers
and hand 1 the shoulder-hand syndrome may resemble the appearance of
sclerodactylia, notably when both hands are affected Shoulder mvolvement
&i foll.

or ing the hand signs is not observed m

p yIng
that localized variant of scleroderma
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or abolitton of pain} in another 50 per cent Minor residual defects have
persisted 1n an impressive number of our patients during respectable thera-
peutic benefits, chiefly in those mot seen in early phase. Occasionally, in
severe, refractory cases, not too far advanced, sympathectomy is justified
and Itkely to prove eflective. Three sympathectomies were performed in our
series

There is a definite place for a new therapeutic agent superior to the
best methods now available. In fact, much remains to be known about the
climcal emgma termed the shoulder-h d (and 1ts 8y
disarders), particularly the pathophystology and pathology.

PREVENTION OF THE SHOUIDER-HAND SYNDROME AND REFLEX
NEUROVASCULAR DISORDERS
Although the mechanism by which reflex symptom reactions are pro-
duced may not be clear in some cases, clinical and experimental observa-

tions suggest some prevenlive measures worthy of application In traumatic
diti dial i ic and osteophs t h

on cervical foramina, hemiplegia and herpes zoster in which 5 to 20 per cent
of the patients have been reported to develop reflex complications, precau-
Itonary measures, within the himits of the patient’s tolerance and the facilities
available, seem to be worthy of careful introduction Preventive steps to
be considered, ding to the ci 1n each case are

1 The recognition and evaluation of intercurrent, atypical or different
pain, with or without disability, at a shoulder or hand following trauma,
mternal diseace, previous disorder or disease of the extremity

2, Avoidance of casts, splints or mamipulation tn the management of
painful d with lar features.

3 Gently graduated evercises, whenever feasible and tolerable at the
shoulders and hands of patients suffering from lesions known to provoke
reflex syndromes.

4. Injechon of definte local “tnigger point”(s} with procamne solu-
Hon in traumatic or post traumatte disorders, especally in the preence of
suggestive reflex neuroraccular symptoms

5 Adequste treatment of any related or provocative pathology, such
8 disc lestons, or vertebral osteophytosis, anginsl eyndrome, etc.
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other than uricase in vitro,* but the particular enzymes imohed in human
uricolysis have not yet been identified.

Uric acid exists as the mono-alkali salt in body fluids. As determined
with the usual colorimetric laboratory methods,® the normal serum vatue
for men 1s between 2 and 6 mg per cent, and for reasons as yet undiscovered,
it tends to be shghtly lower in women. An improved enzymatic method® in-
dicates that these colorimetric methods give values that are about 10 per cent
lower than true serum urate levels Renal diseases in which the glomerular
filtratton rate 1s low produce elevations of serum urate with BUN and NPN
elevations. Although other conditions may also be associated with hyper-
uricerma, 1t seems that the tendency for urate to deposit as chalky preespi-
tates in the tissues 15 quite characteristic of gout and is seen only rarely
in other disease states These tophi are primarily responsible for the chronic
disability that may accompany gouty arthritis

The total amount of “miscible uric acid” in the body of normal man
has been found by Stetten et al.” and Talbott et al.® to be around 1.2 Gm.,
as determined by the extent to which urate labeled with N*3, the heavy isotope
of nitrogen, is diluted after intravenous injection In gouty subjects, values
up to 30 times as great have been reported? This exceeds by far the solu-
bility of urates in body flmds and is evidence that a portion of the topha-
ceous deposits are in a dynamic equilibrium with the serum urate. The work
of Stetten, Gutman, and associates?® has shown that in some gouty patients
an endogenous over production of urate may contribute to the hyperuricemia
and therefore to the deposition of tophi. Because of the possible clinical
implications of this finding, 1t behoases the clinician to have a broad under
standing of the biosynthesis of unic acid.

A discussion of urate brosynthesis will be made clearer by an inital
Jehinition of the chemical logy involved The nitrogen-containing
purines and the related compounds. pyrimidines, occur nside cells as parts
of complex molecules called nucleic acids. Nucleic acids are long chains made
up of a repeating unit, the nucleotide, which is itself composed of three parls;
a nitrogenous base which may be either a purine (adenie or guanine) or
a pyrimidine, a five-carbon sugar (ribose or 2-deotyribose) and a pbosplfste
group attached to the sugar. Nucleotides not only comprise nucleic acids,
but 1n themselves serve a variety of important functions in the cell The

leotide ad ibose-phosphate-phosphate-phosy Jenosi
triphosphate or ATP, by shuttling its two terminal “high energy” phosphate
groups from one cellular brochemical system to another, acts as a_merhurrf of
energy exchange The biochemically active forms of such witamins as nico-
tinamide and riboflavin are also nucleotide compounds and are insolved in

called

cellular oxidation reactions.
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Fic 1 Usie acid production and dieposition n man The sources of purine com
pounds contrbuting to unic acid production are shown

The nucleotides of nucleic acids are linked together by honds running
from the phosphate group of one to the nbose portion of another, to form
long chaine of polynucleotides 1f the sugar of the nucleotides 13 desoxy-
ribose, the nucleic acid 1s desoxynihonucleic acid or DNA DNA comprises
the main component of the chromosomal material of the cell nucleus and 14
believed to transmit inhented charactersstics Nucleic acids contaiming ribose
are termed nibonuclerc acids, pentose nucleic ards, RNA, or PNA. Found
mainly in the cytoplasm of the cell, RNA may well be involved 1n the bio-
synthesis of proteins and undergoes a much more active turnover than DNA

With the various terms of purine chemtry defined, we are now 1 a
position to describe the mam pathways of metaboliem leading to the produc-
ton of uric acid (fig 1). In the hox labeled “Endogenous” we depict the
tntrcate erics of chemical reactions by whieh the body combunes simple
compounds to form a complete purine nucleotide, hy
phiate, alo called 1nosimic acid. The angins of the alomq of this nuclcululr
are summarized 1 figure 2. Inosamic acid 14 comverted to a vaniety of nueleo-
tides, each having a different purine bace. The adenine and guanine nucleo-
tides serve to replace and replenish their counterparts 1n tissve nuclere acids
As the hisswe nuclesc acids undergo their natural turnover, the adenine and
gusnine derivatives emerge for further metaboliem

Nucleotides are degraded 1n step-wise fashion, first to nuclesules (pur
ne-ribose) and then to free pursnes The free purines can enter a stream of
enzymatic reactions leading to uric acud the exrretion product. The nucleo-
Pproteins of ingested foodstuffs, made up of nuckic atids attached to pro-
tens, can alko contribute to une aad production (see box labeled “Fxo-
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developments in this field are an example of the manner w which the use
of isotopically labeled compounds has served to clanify Jong standing prob-
lems In 1913, Barnes and Schoenheimer.'* proneers in the ute of heavy
isofopes, fed ammonium atrate labeled with NS, the heavy 1sotope of
nilrogen, to rats and pigeons. They found significant amounts of 1sotope In
tissue purines and pyrimidimes and in the degradation products of purines
isalated from the excreta. With this direct evidence that the purtne ring was
synthesized in the body from smaller building units. Buchanan and his co-
workers went on 1n 2 series of now classical studies’™* to 1dentify the
sources of the various atoms that make up & purme nng «fig 2). Uung
ghcine labeled with heavy carbon, C% in the carbows] posstion, these men
demonstrated that glyeine was incorporated 1o unc acrd in the pigeon.
While this work was in progress, Shemin and Rittenberg were studying the
hfespan of human red blaod cells by feeding N'wglycine When thev learned
of Buchanan's work, they isolated uric actd Irom the urme of a patient used
for the red blood cell survival studies and found that wotopr mirogen had
appeared in the urirary uric acid * Thu was the first direct demonstration
that man teo could synthesize uric acid from smaller butlding blocks although
cackier work'® had shown that there is no dietary requisement for purines
in man Information that was to provide another wedge into the problem of
purine biosynthesis came from work that appeared totally unrelated to the
eld of purine metabolism.

10 1912 Fox discovered that cultures of E. Cali, grown under condiions
o wlfonamide bacteriostasis, sccumulate an amine which gites the same
ealor teactions a3 o sulfa drugs, but 1s not in itself a sulfonamde.™ fn 1715
Stelten and Fox isolated this compouad for the first trme in pure form®
ol eventually, 1n 1937, Shive and co workers demonstrated 1t to be 4-
2mino5-tmudazolecarboxamide (AIC), & compound that 1 one carbon atom
thart of being a purine.*? They proposed that sullonamides imnterfere with
e emzymatee seactions involved in transfer of single carbon umnis. A folie
2013 derivative has since hoen shown to mediate thig ene-carbon unit transfer
n bilogical systems, The eullonamides thus act to produce a defictency of
folic acid thereby snterferiog with the of AIC ar & derivati
o an antact putine ring

This conclusion was confirmed when Miller, Guren and Wikion demon-
Mraled the wncorporation of AICCH ints purices snd puewne breakdown
Products in the rat 0 Soon alterwards, Schulman, Buchanan and Miller
shawed thay homogenates of pigeon livers could incorporate labeled AIC into
B purine ring at rates comparable to thowe detocted when labrled glycine
O formate were ueed as precursors ** Subsequent studies in severa fabora-
tones revealed that the true intermediste tn pueine metabolism is pot the
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free base AIC, but 1ts ribotide, AlC-ribose-phosphate %% 25 Evidence that path-
ways of purine synthesis in the human may be similar to those discovered in
ammals was obtained in experiments by Stetten, Seegmller and Laster which
showed that AIC.C® 1s incorporated into uric acid by the normal human.?"

In view of these similarities between animal and human purine biosyn-
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Fic 3 The sequence of enzymatic reachions mnvolved i pusine biosynthesis

thesis, and because, with only minor exceptions, overall pathways of metab-
olism elucidated in one animal species have been found 1o oceur generally in
other species, we shall describe m detail the current concept of metabohic
pathways for the synthesis of purines in lower animals from simpler com-
pounds (fig 3) 2* *° This synthesis starts with the active form of the sugar,
ribose, on which there is a single phosphate unit attached to one end of the
molecule and a double phosphate unit fo the other. This active ribose, PP.RP,
then receives a mtrogen atom from the amide portion of the amino acid gluta-
mine (reaction 1). In reaction 2, three atoms are added in a single unit arising
from the intact molecule glycine, the simplest amino actd of the hody This
1s followed (reaction 3) by the first of two one-carbon additions. These one-
carbon, active “formyl,” umts are donated by tetrahydroformylolic acid,

the biologically active form of fohc acid, which functions to transfer formy}
hemical systems. An additional nitrogen atom is

groups 1n a variety of }
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guanylic acid (guanine-ribose-phosphate). Studies have shown that inosinic
acid can also be converted to adenylic acid (adenine-ribose-phosphate).® 32
The three nucleotides, adenyhe, xanthylic and guanylic acids, all undergo
degradative conversions to the free purines, adenine, xanthine and guanine,
and guanine 1s further converted to xanthine which is oxidized by xanthine
oxidase to form uric acid. Evidence that adenine may undergo a similar
reaction in mammalian tissues is not conclusive. Interconversions can occur
before the free purine stage and these are shown in the diagram.

Adenylic and guanylic acids can each be transformed into their tri-
phosphate derivatives (purine-nbose-phosphate-phosphate-phosphate), ATP
and GTP. These compounds function in a vane!y of reactrons mvolving
energy transfer The diphosphate derivatives of adenylic and guanylic acid
are converted to the polynucleotide chains that go to form nucleic acids
and thus provide the means by which purines are incorporated into these
vital constituents of cells.?®

In summary, studies using animal tissues have demonstrated the oc-
currence of several diferent chemical routes for the blosynlhes(s of aric acid
We have described a seq of enzymatically d ions by which
small molecules combine to form the nucleotide, inosinic acid. This com-
pound can then be converted to the purine derivatives needed for the pro-
duction of nucleic acids, or 1t can undergo degradative reactions, as ean its
derivatives, and ultimately meet jts fate as uric acid. Additional intercon-
versions and back reactions may yet be discovered since purine metaholism
continues to be an active area of research The relative importance of these

h in human biock 1 also remains to be studied. The
correlahon of such information with diseases in which abberations of purine
metabolism occur should prove a fertile field for clinical investigation

A start 1n this direction has been made in the investigation of the
metabolic defect in gouty patients, Stetten et al. have demonstrated that in
some gouty patients glycine-N'% 1s incorporated into urinary uric acid more
promptly and in greater quantity than in the normal.’® Since then Wyn-
gaarden has performed similar studies using glycine-1.C** and reports™

his defect to be present in all the six gouty patients and one patient with
ssential hyperuricemia that he studied. The precise pathway along which
his accelerated endogenous synthesis of uric acid occurs, remamns to be
letermined. It is quite possible that this pathway may be among those
hown in figures 3 and 4 and the information summarized 1n these charts
:an reasonably serve as a guide for further investigation. A study of the
sattern of incorporation of some of the purine precursors shown in these
‘harts 1nto uric acid in the gouty subjects may very well serve to dehneate
he metabolic defect responsible for this excessive production of uric acid.
i purine pro-

The nature of the regulatory & g endog
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duction s not well und d. Stetten and kers hase d d
that & high protein diet results in an increased urate production from gly-
cine-N' g« compared to a low protein diet. This has obvious implications
for the cinical management of cerlain gouty patients.

The search for useful drugs for the treatment of cancer may also be
guided by the ineight abtained from studies of purine metabolism in lower
antmals, Becattse of the close relationship between purine metzbolism and
cell growth, agents that can selectively smpair purine biosynthesis in cancer
cells may prove of therapeutic value A brief discussion of the chemicals
currently wsed in fhe management of acute Jeuherma will jllustrate this
potat® I fig. 3, “formyl” folic actd appears at reactions 3 and 7 where it
donates 8 one-carbon umt to the purine skeleton Amethoplenn and its re-
lated compounds, which have proven of value in the treatment of acule
leukemis 1n children, act to interfere with the production of actue folic acd
and thereby inhibit purine biosynthesis. These anti fohc acid compounds, or
antemetabolites, exert their effect by virtue of their chemical resembiance to
the norma) i ot tolic acid Lolism which enatiles them o tie
up the enzymes needed for producing active folic acid

Other anti metnholites inteefere with the dunation of a uitrogen group
at reaction 4 in fig. 3, These compounds, azasenine and “DON,” tG-diazo-5-
ove-Lnorleucine) show considerable antitumor activaty in animals but have
preven of value in the treatment of human Jeukemia only when uced together
with other drugs

Punine antagunists resemble completed purines mn structure and inter-
fere presumably wnth the enzymes required 1o comvert preformed punmes 1o
the .drmne and guanine of nucleic acids (fig. 4) The most uselul purine

d ! so far iy pla-p which is of benefit to
panents with acute Jeuhemia. The scarch for more potent antimetabolites 14
guided by the hnowledge summarized in figures 3 and 4

Theae few examples serve to wndicate the manner in which receat ed-

vances in our knowledge of how uric acid is synthesized in biologrcal «ys-

tems can find application m the phyucian's primary interest—the freatment
of human dweass.
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guanyhe acid (guanine-ribose-phosphate}. Studies have shown that inosinic
acid can also be comverted to adenylic acid (adenine-ribose-phosphate).>
The three nucleotides, adenylic, xanthylic and guanylic acids, all undergo
degradative conversions to the free purines, adenine, xanthine and guasine,
and guanine 1s further converted to xanthine which is oxidized by xanthine
oxidase to form uric acid. Evidence that adenine may undergo a similar
reaction in mammalian tissues is not conclusive Interconversions can occur
before the free purine stage and these are shown in the diagram.

Adenyhic and guanyhc acids can each be transformed into their fri
phosphate derivatives {purine-ribose-phosphate-phosphate-phosphate), ATP
and GTP These compounds function in a variety of reactions mvolving
energy transfer. The diphosphate derivatives of adenylic and guanylic sad
ate comverted to the polynucleotide chains that go to form nucleic acids
and thus provide the means by which purines are incorporated mto these
vital constituents of cells.®®

In summary, studies using amimal tissues have demonstrated the oc-
currence of several different chemical routes for the bi thesis of urie acid
We have described a seq of enzymaticall Iyzed reactions by which
small molecules combine to form the nucleotide, inosinic acid. This com-
pound can then be converted to the purine derivatives needed for the pro-
duction of nuclerc acids, or 1t can undergo degradative reactions, as can its
dernaties. and ultimately meet its fate as uric acid. Additional intercon-
versions and back reactions may yet be discovered smce purine metabolism
continues to be an active area of research. The relative importance of thest
pathways in human biochemical processes also remains to be studied The
correlation of such information with diseases in which abberations of purin®
metabolistm occur should prove 2 fertile field for clinical investigation-

A start 1n this divection has been made 1 the investigation of t}_le
metabolic defect in gouty patients. Stelten et al. hate demonstrated that in
some gouly patients plycine-N's 1s incorporated nto urinary uric aad myor!
promptly and in greater quantity than in the normal*® Since then “):‘
gaarden has performed similar studies using glycine-1.C** and report¢
this defect 1o be present in all the six gouty patients and one patient with
essential hyperuricemia that he studied. The precise pathway along which
this accelerated endogenous synthesis of uric acid occurs, remains 10 b
determined. It is quite possible that this pathway may be among those
shown in figures 3 and 4 and the information summanized in these char's
can reasonably serve as a guide for fusther investigation. A study of the
pattern of incorporation of some of the purine precursors shown it thest
charts into unic acid in the gouty subjects may very well sene to df’""?:
the bolic defect ible for this producti of uric 20

The nature of the regulatory mechanism governing endog: purine o







348 PROCRESS IN ARTHRIIS

goambic acid { guanine-ribose-phosphate) . Studies have shown that inodirie
acid can also be converted to ademylic acid (adenine-ribose-phosphate) .3
The three nucleotides, ademlic, xanthyhe and guamylic acids, all undergo
degradative conversions to the free purines, adenine, xanthine and guanire,
and guanine 1¢ further converted to xanthine which is oxidized by xanthine
oxidese to form uric acid. Evidence that adenine may undergo & similar
reactinn 1n mammalian tissues is not conclusive. Interconversions can ocear
Lefore the free purine stage and these are shown in the diagram.

Adenthe and guanylie acids can each be transformed into their tri-
photphate deriatives {purine-ribose-phosphate-phosphate-phosphate}, ATP
and GTP These compounds function in a variety of reactions imalving
rergy transfer. The diphosphate derivatives of ademylic and guanslic aed
are converted to the polsnucleotide chains that go to form nucleic acids
and thus provide the means by which purines are incorporated into these
iial conshituents of cells.®*

In summarv. studies using animal tissues have demonstrated the oc-
carrence of several different chemical routes for the biosynthesis of uric acid-
We have described a sequence of enzymatically catalyzed reactions by which
<mall molecules combine to form the nucleotide, inosinic acid. This com-
pound can then be conserted to the purine derisatives needed for the pro-
doction of nucleic acids, or it can undergo degradative reactions, as can it¢
dernatines and ultimatels meet jts fate as uric acid. Additional intercon
versions and back reactions may yet be discovered since purine metabolism
continges to be an actie area of research. The relative jmportance of thee
pathwass in human biochemical processes also remains to be studied 'l:h«
correlation of such information with diseases in which abberations of puriee
metabolism occur should prove a fertile field for climical jnvestigation.

A start i this direction has been made in the investigation of df'
metabolic defect in gouty patients. Stetten et zl have demonstrated thst it
some goulv palients glycine-N® js incorporated into urinary uric acid mort
promptly and in greater quantity than in the normala® Since then Wro-
gaarden has performed similar studies using glycine-1.C* and "Pom.‘
this defect 1o be present in all the six gouty patients and one patient i
essential hyperaricemia that he studied. The precise pathway along which
this accelerated endogenous synthesis of uric acid occurs, remains 10 b
determined. 1t i« quite possible that this pathway may be among o
thown in figures 3 and 4 and the information summarized in these chart
can reasonably serve as a guide for further investigation. A stud): of the
pattern of incorporation of some of the purine precursors shown in He
charts into uric acid in the gouty subjects may very well serve to deliness
the metabolic defect responsible for this excessive production of uric ack
The nature of the regulatory mechanism goserning endogenous puria® P
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duction is not well und d Stetten and kers have d d
that a high protein diet results 1n an increased urate production from gly-
¢ine-N' as compared to a low protein diet.** This has obvious imphications
for the clinical management of certain gouty patients

The search for useful drugs for the treatment of cancer may also be
guided by the insight obtained from studies of purine metabolism in lower
animals Because of the close relationship between purine metabolism and
cell growth, agents that can sel ly impair purine biosynthesis in cancer
cells may prove of therapeutic value. A brief discussion of the chemicals
currently used in the management of acute leukemia will iMustrate 1
point3* In fig 3, “formyI” folic acid appears at reactions 3 and 7 where it
donates a one-carbon unit to the purine skeleton Amethopterin and its re-
Jated compounds, which have proven of value in the treatment of acute
feukemia in chuldren, act to interfere with the production of active folic acid
and thereby mhibit purine biosynthesis. These antifolic acid compounds, or
anti-metabolites, exert their effect by virtue of their chemical resemblance to
the normal d of folic acid bolism which enables them to tie
up the enzymes needed for producing active folic acid.

Other anti-metabolites interfere with the donation of a mitrogen group
at reaction 4 in fig 3 These compounds, azaserine and “DON,” (6-diazo-5-
oxo-L-norleucine) show considerable anti tumor activity i ammals but have
proven of value 1n the treatment of human leukemia only when used together
with other drugs.

Purine antagonists resemble completed purines i structure and 1nter.
fere presumably with the enzymes required to convert preformed punines to
the adentne and guanine of nuclesc acids (fig 4) The most useful purme

Lol d 5o far 13 6 pto-purine which 13 of benefit to
patents with acute leukemia The search for more potent antimetabolites is
guided by the knowledge summarized m figures 3 and 4.

These few examples serve to indicate the manner in which recent ad-

vances in our knowledge of how uric acid is synthesized 1n biological sys

tems can find application 1n the physician's prumary interest—the treatment
of human dicease,
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guamylic acid (guanine-ribose-phosphate). Studies have shown that inosinic
acid can also be converted to adenylic acid (adenine-ribose-phosphate).!
The three nucleotides, adenylic, xanthylic and guanylic acids, all undergo
degradative conversions to the free purines, adenine, xanthme and guanine,
and guantne 1« further converted to xanthine which is oxidized by xanthine
oxtdase to form uric acid. Evidence that adenine may undergo a similar
lian tissues is not ive. I jons can occur
Lofore the {ree purine stage and these are shown in the diagram.

Adenybe and guanyhe acids can each be transformed into their tri-
phosphate dernatives (purine-ribose-phosphate-phosphate-phosphate), ATP
and GTP These compounds function in a variety of reactions involving
vergy transfer. The diphosphate derivatives of adenylic and guanyhe acid
are comverted to the polynucleotide chains that go to form nucleic acids
and thus provide the means by which purines are incorporated mto theee
ital constituents of cells.®

In summary, studies using animal tissues have demonstrated the of-
currence of several different chemical routes for the biosynthesis of uric acid
We have described a seq of enzy Ily catalyzed reactions by which
small molecules combine to form the nucleotide, inosinic acid. This com
pound can then be converted to the purine derivatives needed for the pro-
duction of nucleie acids, or it can undergo degradative reactions, as can its
dersatives and ultimatels meet 1ts fate as uric acid Additional intercon
versions and back reactions may yet be discovered since purine metabolism
continuies to be an active area of research. The relative importance of theee
pathways m human biochemical processes also remains to be studred T.'ht
correlation of such information with diseases in which abberations of putine
metabolism occur should prove a fertile field for elinical investigation

A start in this diection has been made in the investigation of d.xe
metaholic defect 1n gouty patients. Stetten et al. have demonstrated that in
some gonty patients glycine-N' is incorporated into urinary uric acid more
promptly and in greater quantity than in the normal ** Since then Wy‘:l_
gaarden has performed similar studies using glycine-1.C** and report®
this defect to be present in all the six gouty patients and one patient with
essential hyperuricemia that he studied The precise pathway along which
this accelerated endogenous synthesis of uric acid occurs, remains 10 5
determined It is quite possible that this pathway may be among (o
shown in figures 8 and 4 and the information summarized in these chart
can reasonably serve as a guide for further investigation, A study of the
pattern of incorporation of some of the purine precursors shown 10 lh?!l‘
charts into uric acid in the gouty subjects may very well serie f0 d.elme?dﬂ
the bolic defect ible for this i duction of uric a¢t%

P ve p e
The nature of the regulatory mechanism governing endogenous pUrine P
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granylic acid 1 goemimerihowphospheter. Senfies heve shown that inosnie
2rid czn 23so be cvzvenied to pderylic 233 +adeinerTioeaghosphate) 1 1
The three saclectides. admmylic. xenvhr 203 sozoybe acids 21l nodergo
degradative conversioes 1o the Free prmbyes. aderine xeedine and guanine,
2nd Frznine i frrther comverted to xembine widh 3= oxidized by xanthine
oxidese 1o form mric asd Evidmre et adesine mer wderro 2 similar
reaction in mEmmalien fissoes s Dot conclosve, Intereamversions ean ocenr
belore the free prrine tere 2nd these 2re shown in the Gerrem.

AdenvBe 2nd Fmenthe acids czn each be trensfeomed inta their tn
phophate derivatives ¢prrine-ribosephosphetephosphztephosphatet, ATP
20d GTP. These compornds frmction In 2 vesiety «f resctions involving
energy trensfer. The diphosphste desivetives of aderyBe znd granslic acd
are comverted to the polrmmciecide chains that £o to form nocleic acids
2nd thus provide the meens by which poxines are incorporated into thee
vital constitnents of cella™

In soomary. stodies nsing anime} fiesnes heve demonstrated the oo
currence of severa] difierent chemical roctes for the Masvrthesis of wric a(:id.
We have described 2 sequence of enrymatically catstrzed reactions by which
cmell molerales combine to form the nodlentide, Incsinie acid. This com-
potnd can then be converted to the pzine deriratives meded for the pro-
dnction of nudleic acids. or it czn mndergo degradstive Tesctions, a5 2 its
derivatives. and cltimately meet its fate s uric acd. Addifional intercon
versions and hacl reactions may vet be discovered since purine metsholin
continnes to be an active area of research. The relstive importance of thee
pathwars in human biochemical processes also remains 1o be stodied. The
correlation of such information with disesses in which a}v}\—uﬁo?s n_f punne
metzbolism ocenr should prove 2 fertile field for clinical favestigation:

A start in this direction has been made in the invetigstion of ihe
metabaolic defect in gouty patients Stelen et al have drxu(\n:n:xteﬂ.;hs! ::

some gouty patients glveine-N* is incorporated into urinary vnc act ?“'.
prompily and in grester quantity than in the nermal® Since then m{'_‘,
gaarden has performed similar stadies weing ghveinel-C* and f‘i‘;" i
this defect to be present in all the sis gonty patients and one pstien h;ch
i, escential byperuricemia that he studied. The precise pathay aloog BA
¥this aceclerated endogenons synthesis of uric acid eccuts, pemains §
" determined. It is guite possible that this pathway mav be amonE T
shown in fignres 3 and 4 and the information summarized in tb;t e
can reasonably serve as 2 guide for fuvther invesigation. A SUCT S
pattern of incarporation of some of the purine precursors shown ' T
charts into uric acid in the pouty subjects may very well serve 1o S5,
the metabolic defect Hle for this excessive production of e &0
The natare of the regulatory mechanism governing endogenons Porin P
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duction s not well understood. Stetten and co-worhers have demanstrated
that a high protem diet results in an increased urate production from gly-
cine-N® as compared to a low protein diet * This has ohvious imphications
for the clinical management of certain gouty patienta.

The search for useful drugs for the treatment o cancer may alse be
guided by the insight obtained from studres of purine metabolism in lower
animals, Because of the close relationship between punine metabolism snd
celf growth, agents that can selectively impair purine biosynthesis m cancer
cclls may prove of therapeutic value. A brief discussion of the chemicals
currently used in the management of acute leukemia will illustrate this
poimt,® fn fig. 3, “formyl” folic acid appears at resctions 3 and 7 where 1t
donates a one-catbon unit to the purine skeleton Amethopterin and its re-
lated compounds, which have praven of value in the treatment of acute
lenkemia an children, act to interfere with the production of active fole acid
end thereby inhibat punine biosynthesis. These antrfolic acid compounds. or
anti-metabolites, exert there effect by virtue of their chemical resemblance to
the normal i of folic acid bolrem which enables them to tie
up the enzymes needed for producing active folic acid

Other anti-metabobtes interfese with the donatron of a nilmgen group
at reaction 4 in fig 3 These compounds. azaserine aud “DON,” (6-diazo-5-
oxo-Lrnotl show considd activity in animals but hare
proven of value in the trealment of human leukemia only when used fogether
with other drugs

Pusine antagonists resemble completed purines in structure and inter-
fere presumably with the enzymes requiced to convert preformed purines to
the adenme and guanine of nucleic acids thg 3) The most wseful purine
antimetabolite discovered so {ar is G-mercapto-purine which is of benefit to
patients with acute leuhemia The search for mare patent antumetabolites 13
guided Ly the knowledge summarized in figures 3 and 3

These few examples serve o andicate the manner in which recent ad-
vances 1n our knowledge of how uric acid iy synthesized wn biological ags-
tems can find apphy atwn an the physician’s primary interest—the treatment
of human disease
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The Sustained Administration of B id
(Probenecid) in the Treatment of Gouty Arthritis

by John H. Talbott

THE TREATMENT OF GoUT and gouty arthritis embraces the management of
acute articular symptoms, the prevention of recurring acute attacks and the
resorption of urate deposits. In the alleviation of the acute articular episode
the only specific antirh ic agent ized i

in the phar peia, col-
chicine, has been available for centuries, either as the impure or the refined
product. Although of value in prophylaxis as an antiarthritic agent, colchi-
cine has no demonstrable effect upon the intermediary metabolism of uric
acid or the exchange of this substance by the kidney. The search for a com-
pound capable of g the dysfunction in the i di; boli

of uric acid in gouty patients has so far proved fruitless More rewarding,
however, have been the investigations in the field of uricosuric agents. While

the ic action of salicylates has been ized for almost a century,
that of cincophen has been known for 2 somewhat shorter period of time.
Several years ago the uricosuric action of hyperglycemia, § Dio-

drast and mercural diuretics was revealed. This, in brief, relates the status
of uricosuric agents until recently.

Hustorically, the rheumatologist has lacked an effective uricosuric agent
that possesses low toxicity and is amenable to oral administration in small
enough quantities to be tolerated, even though it were necessary to administer
1t daily year after year. Shortly after the second world war, a renewed search
was begun for the desired ph jon. Ei d by favor-
able responses in earlier studies, we centered our investigations upon various
preparati with jodine similar to Diodrast The results were
disappointing. At the same time, i ial bioch were i igating 2
aumber of preparations designed to inhibit the excretion of pencillin by
the renal tubules 1n order to achieve a higher blood level without altering
the quantity of pemeillin administered. Of the several substances investi-
gated, which included the dnsopmpyl and dusopropanol analogues of pm—
benecid, dibutylsulfamyl, . 1 and di
benzoic acid, caronamide was found to he an eﬂ'ecuve mhlbxtor of penicillin
excretion by the renal tubules. Interestingly enough, the reabsorption of urates
from glomerular filtrate was inhibited simull ly with the inhibi
of excretion of penicillin, In order to produce effective uricosuria, it was
necessaty to administer excessively large doses of caronamide (18-21 Gm.
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cent, results in a two-fold increase in urinary excretion of this substance
Values of this de are not ined in long therapy, although
an ncreased urinary excretion of uric acid of the order of magnitude of
30 or 40 per cent may be expected with maintenance doses of Benemid not
greater than 1 Gm. per day

The clinical trials with Benemid, begun in 1950, continue to elicit onr
praise for this drug and no events have influenced us to dampen our en-
thusizsm. Benemud, rapidly and effectively absorbed from the gastrointestinal
tract when taken oraily, is carried jn the blood stream partially bound by
plasma protein. The unbound portion gains access to the glomeralar filtrate
but is largely resorbed by the rena) tubules. The Backing action of Benemid
may he demonstrated within a few hours after beginning ingestion A de-
crease in concentration of unc acid m the serum follows immediately the
mereased excretion of uric acid mn the urine. Oceasionally the depression
during the first few days alter beginning Benemid may be greater than that
observed subsequently, but at no time is it abotished and with but few ex
ceptions, the al of both f may be d ted as long a8
the drug is ingested.

A decrease in the size of the metabolic pool has been observed after

EXPERIMENTAL OBSERVATION UF METABOUIG PUOL AND
JURNOVER RATE BEFORE AND AFTER BENEMID pr.sp
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been operated upon for a large urate calculus that could not be handled by
medical means, During the preceding seven-year period, with a somewhat
smaller number of patients in the series, surgical removal of a urate stone
was necessary also 1 two wnstances. It should be appreciated that the inci-
dence of renal stones in patients with gout is approtimately 15 per cent We
have recently calculated the incidence ameng our patients on Benemid and
find that the percentage since 1950 agrees precisely with that recorded by
Kittredge and Downs * In order to obtain reliable control data regarding n-
cidence of renal stones, it 18 necessary to collect statistics over a period of
‘vears rather than for shorter periods of time It should be noted that 1n some
patients a vrate calculus may precede the onset of acute articular gout by
a number of years

The presence of mild renal d
admi)

i 18 not a d to the

ration of Benermd. There are a few patients in our series with an
elevated blood urea nitrogen whose gout appears to respond as eflectitely
1o Benermd as do the much larger number of patients without demonstrable
renal insufficiency. Several patients with a significant elevation of the blood
urea mtrogen have been ingesting Benemid regularly for several years
without experiencing untoward effects from tlns agent Since a sigmficant
percentage of those afilicted with gout show some evidence of renal dysfunc-
tion (more than 25 per cent 1n our series), such patients might be deprived
of pousible benefit 1f Benemid were found to be harmful On the other hand.
Phulips has noted improvement in renal function 1n one patient after three
years of Benemid ** Qur observations have been reassuring but not so spec-
tacular.

Precipitation of acute attacks of gout following the institution of Bene-
wid appeared to us to pose as real a threat a3 did the development of senal
“tones in the early experimental pertod, This fear has not been substantiated
by clinical experience Imually, 1t was our prachice to caution patients con
cerning the possibality of an acute attack developing after embarking upon
the Benemid regimen Statistical evidence has revealed that the incidence
of acute exacerbations during the first few mouths after heginming Benermd
with full doses of the drug 13 slightly le<s than i the pre-Benemd peniod.
Boger and Sonth?® have tabulated the incidence of acute exacerbations befare
and after beginning Benermd 1n patients recenning one of three quantities of
Benemid daily In each of the categories the incidence of acute attacks was
teduced sigmficantly Since the incidence of recurrence poses a threat to
the patient, it may be dewirable, in selected instances, to begin with smal
doses of Benenud and increase to mantenance quantities over a period of
2 few weeka, In the Light of statements in the hterature regarding possible
#xacerbations, 1t may be desirable to follow such a schedule when esther the
phvacian or patient feels apprehenane

The value of Benemid re<ts excluavels with 1ts nee as a proohslactic
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more than 2000 non-gouty patients, who received probenecid in doses vary-
ing between 0.5 and 2.0 Gm. per day, revealed a toxicity of approximately
8 per cent.* Anorexia and nausea were the most frequently ohserved com-
plaints. This distress was relieved usually by decreasing the dosage. Another
effective means of eliminating anorexia and nausea at the higher dose levels
has been to 1nsist upon the ingestion of Benemid at mealtime. Bone marrow
depression or liver damage has not been observed 1n this laboratory or in
others.” True drug sensitivity to Benerid has been observed in 2 few pa

tients with gout, There were three patients in our series who developed a
skin rask In the case of one patient, there was some question whether the
skin rash was related to Benemid intake, or to some other event. Since the
patient was exposed to droplets of acid at his job, this was considered a3 a
possible causative agent. Although the rash was observed more than five
years ago; the patient meanwhile has continued on Benemid daily without
a recurrence, Another patient developed pruritis after a fortnight of Bene-
mid, I Gm. daily. Cessation of Benemid and the administration of an anti-
histaminic proved only partially successful in the management of the side
effect Complete subsidence of symptoms d:d not oceur for more than two
weeks Ingestion of Benenud was resumed later together with an ant-hista

mnic Eventuaily, the anti-histaminic was eliminated and Benemid ingestion
contnued without a recurrence of the prurins, One severe anaphylactic
reaction from Benemid 1n a physician has been reported in the literaturet
Infintesimally small doses were administered subsequently in order |0_d5‘
sensitize the patient E this was iplished and the desired

pharmacologic action of Benemid achieved, Reynolds and associates have
reported recently® the postmortem finding of massive necrosis of the hver
that was attributed to hypersensitivity to Benemid, A survey of the literatuce

revealed no similar observation, nor do 1 have any information of a similar
case

In my judgment, the only significant side effect from the adminismi
tion of Benemid 1s the passage of uric acid gravel or symptoms associaled
with a urate calculus, Stnce an increased excretion of uric scid from the
body is the desired ph logic effect, it is reasonable to expect that the
tendency to the development of stones or gravel in the genito-urinary ‘"’f;
15 potentially a serious clmical problem. Each patient shtr(ed on pcncrm
in our series, during the preliminary period of chnical investigations “19
3 ibility of plications from renal calenli. At
this time, however, we are firmly convinced that Benerud has not altered
the incidence of renal stones. Renal colic has appeared from fime :7 h!‘“:-
and a limited few patients have been hospitalized for obsenfuon foll o‘:e :;
the devel of symp geestive of renal eolic. Occasionally pa b
have been observed who have had mild ureteral pain caused by ?a_-sag;aw
urate gravel Symptoms may persist for several days. Two patients

4
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at a given dose level within a few days after embarking upon the regimen
Some escape from the maumum uricosuric effect may be apparent from
time to time, and the serum level especially tends to be a httle higher on
mantenance doses month by month than during the first few days after
beginning Benerid. This fact is illustrated in patient J.B., who was followed
for three years before Benemid became available This patient has heen on
Benemid now for more than six years (fig. 4). Duning the period on cal-
chicine alone, the concentration of uric acid n the serum varied between
7.5 and 105 mg Immediately prior to the addition of Benemid to the pro-
phylactic regimen, the concentration of unc acid 1n the serum was 7.8 mg
The patient was placed upon 2.0 Gm. of Benemid daily and the concentration
of uric acid in the serum was reduced to 40 mg. A maumum depre~sion
10 37 mg. was noted During the sixth year of Benemid intake the concen
tration of uric acid 1n the serum was 58 mg. This represents a sigmficant
decrease from the three-year average prior to beginming Benemid
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agent in the intercritical period. Benemid is endowed with no immediate anti-
inflammatory action. Any effect in relation to the acute sttack concerns its
prevention, not its immediate management. Since the greater portion of the
time of any patient with gout should be the period between the attacks, this
places Benenud in the high priority category, When the prophylactic regimen
18 followed, the resulls are impressive, and most patients are restored to
normal activity.

Although this discussion is concerned primarily with Benemid, it should
be noted that the prophylactic regimen embodies a combination of colehi
and Benemud. Colchicine, m prophylactic doses (0.5-10 mg daily), is be-
Lieved to exert its action primanly in preventing or aborting acute articular
episodes. The action of Benemid is exclusively upon the renal exchanges of
urates. When the two drugs are taken regularly in combination, prophylaxis
becomes factual and effective We have not used Benemid alone in the inter-
crifical period except in a few instances and then only after the combined
colchicine and Benemid regimen has been maintained for several jears
There have been 1solated 1nstances Lrought to our attention, howeser, of
patients with gout who have received Benemid without colchicine. The clinical
results have heen disappointing The uricosunc action of Benemid has been

P g, but the 1rh action of colchicine has been [acking
Undoubtedly, the icidence of acute attacks would have been mfluenced
eventually 1f Benemid had been ingested for one or more years, but this
approach to management seems to be wrong, for it fails to take full advan-
tage of the combined colchicine-Benemid regimen.

At the beginning of the experimental study of Benemid, several patients
were placed upon doses as high as 3 Gm. a day. This resulted in an ncel%eul
nricosuric achen at the expense of gastrointestinal symptoms. Some time
later, the maximum dose of 2 Gm per day was decided upon for those
severely afflicted Those moderately or mildly aflicted were prescribed 1
Gm per day, We proceeded originally upon the assumption .lhal tl}e larger
the quantity of Benemud ingested, the more eflective the uricosvric acfion
and the greater the inhibition of the tendency to urate precipitation in bony

and soft tissues While this assumption remains theoretically, chinical ex-
horoughly sati y with submaximal doses The

bined colchicine-Benemid regimen

perience has been
beneficial results iated with the ¢ :
are umpressive. They surpass those obtained when m.zlch:cine was the only
prophylactic drug available and leave no doubt regarding the complementar}

value of Benemud. ) Benemid and

There are two actions that may be attributed directly to Benemi "
two actions that Benemid shares with colchicine. An lnfrea:ed uc"“,";“;},g
uric acid in the urine and a decreased concentration in the serum

biochemical desideratum of Benemid (fig. 3). A maximum change occurs
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Fic. 4 The effect of Benemnd intake wpon the concentration of uric acid 1n the
serum (Moderate gout. Patient JB Age 42)

slightly less when the dose of Benemid is smaller. Not more than 10 per
cent of the patients in our series who take 1 Gm. or more of Benemid haye
failed 1o show a significant decrease in the concentration of uric acid in
the serum. We do not know why the occasional patient fails to respond. h
cannot be attributed to demonstrable renal dysfunction. Even the patients
who have not ded with a statistically signifi decrease in the con-
centration of uric acid in the serum have shown a clinical response, never-
theless This observation leads us to believe that Benemid is accomp‘lsh.mg
some good even though the henefit cannot be confirmed in the biochemical
laboratory The ultimate level on Benemid averages from 6 to 8 mg./’ }00
m! if the level of uric acid in the serum is in the high gouty rangé, 1€
from 8 to 12 mg./100 ml If the uric acid disturbance s milder and the
serum urate concentration lower, the uricosuric action of Benemid reduces
the level to the normal range, ie., from 4 to 6 mg (fig. 6). ;
It should be emphasized that the general measures recommended for
the management of gout are not difficult to carry out and do not embarrass
the patient at home, at work or at play. The patient is encouraged to w;;
sume a balanced diet. Only those foodstuffs high in purine substances, suc
as lwer, kidneys, breads and anchovies are prohibited. We have "'l":
recommended rigid protein restriction, and there appears to l:e e"'"[ I,T
reason for such restriction at the present time since Renemid is avail al ed
Tt 15 1mportant to nsist wpon a hiberal fluid intake because the increase
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scewmoulation of Benemid by the body within the dowe range as outhined.
The effect is relatively transient and shortly after the ingestion of Benemad
ceases, a prompt return of the serum urate level to the pre-Benemid value
occurs. This escape does not indicate a nullificatton of the desirable action
of Benemid but rather underlines the chronic nature of the disturbance

Fic B Roentgenogram of the fwt of the same patient ithuctrated wn figure 7 This
fornigenogram was taken two years later, m 19% A sigmificant decrease in the sue
of the oveaus tophus m the fused portion 19 appasent.
and allows the reaccumulation of urates m the ticsnes to hegm ancw. Thus,
the patient, moderately or eeverely afliicted with gout, probably <hould be
on Renennd for longer periods of time. The patient muldly afiicted may
follow a more liberal course,
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The seventy of the malady bears no relation to the effectiveness of the
uricosuric action of Benemid, Patients mildly afflicted, as well as those nith
chrome toph gout, e a reduction in the incid of acute
attacks together with a response chemically, insofar as the partial of complete
restoration of the abnormalities in the blood are measured. There is no

Jstory of mtermittent

Jong e
btained in 1953 Extensive

from gouty arthritis 15 apparent-

Fic. 7. Roentgenogram of a 49-yesr-old male with 2 k
anacks of arute gouty arthntis This roentgenogram was o
destruction of the jomnt epace with fuston
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arthritis for 18 years 1s reproduced in figure 7. Extensive structural changes
are apparent in the first toe. The patient was placed upon 2 Gm of Benemud
daily. Three years later, the x-rays showed recalcification which undoubtedly

€ S

6. 10 Roentgenogram of the foot described in figure 8 Thie mentgenogram was
1aken 1n 1931 Degencrative changes are apparent with marked destraction of the meta
tara ghalangeal jont of the Sth toe
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Another specific eflect of Benemid is the decrease in the size of sub-
tophi and Icification of areas of decreased density in the

bone. Two series of x-rays illustrate these changes. The roentgenogram of
the foot of a 49-year-old male who had intermittent attacks of acute gouly

St yearcld male who had suflred
han 30 years. This roeatgenogrsm
he first and ffth oes.

Fic 9 Roentgenogram of the nght foot of 2
antermuttent attacks of acute gouty arthnibia for more I
was taken in 1949 and shows the destructive lesions in |
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22Gm of Benemid in 1951 (fig 10). Two years later there was questionable
improvement hut alco evidence of progression of the osseous tophi 1n selected
aveas {fig. 11). After the patient had been on Benemid for four years, he
showed definite evidence of regression (fig. 12).

. Fic. 12 Roentgenograns of the font of the patient deseribed 1 figures & 9 and 10
4 toentgenogram was taken in 1935 Progressive healing of the destructive lesions 1
$iparent,
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was associated with partial replacement of nrates by calcium salts (fig. 8),
Another series of x-rays are illustrated in figures 9 through 12. These were
observed in 2 54-year-old male who had suffesed intermitlent shacks of acute
gouty arthritis for more than 30 years (fig 9). The patient was placed upon

B

ntgent-
Frc 11 Rocntgenogram of the foot described i Fgures 8 and 9 :l;l":: df::mi““
gram was taken i 1953 The patient had been on Bey{fmxd for ywe yeats
lesions n the 5th toc showed evidence of recalofication.
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resulted because of the failure to take Benemid. The second patient, a
physician, 80 years of age when first ceen, 18 a sufferer from mild gout.
He 1s now 88 years of age and has suffered no attacks in recent years;
meanwhile he ingests colchicine pertodically. When gastroi 1 irrita-
bility developed with doses of 2 Gm. of Benemmd daily, 1t was discontinued.
The third patient, who abandoned Benemid without our recommendation,
started it and stopped it on two occasions because he felt it was responsible
for substernal distress Eventually he suffered severely from recurring attacks
of acute arthriis and was persuaded to resume Benemid together with
colchicine, He has suffered no further attacks of acute gout since the com-
hined regimen has heen accepted

Netther an active peptic ulcer nor colitis appear to be strong contra-
indscations of Benemid ingestion. We are following one patient with an active
duodenal ulcer, d d by x-ray ly, who tolerates col-
chicine, 1 mg. a day and Benemid 2 Gm. a day, as long as anti-ulcer recom-
mendations arc respected There are three patients in our series who hme
“colitis™ Mimmal doses only of colchicine and regular doses of Benemud

are tolerated well R graphic evidence of ulcerative colitis 13 present
in one of the patients; the others complain of loose stools periodically.
We are firmly convinced that the combi of colchicine and Bene-

mid provides the most effective treatment currently available for gout and
the most effective means of attacking the outward mamfestations of the dis
turbance of uric acid metabolism available at this time. Patients mildly or
moderately afflicted are permitted to lead normal lives in every major
respect Those with chromic deforming gouty arthritis may be handicapped
to a limted degree but are not incapacitated We have several patents in
out series, either forced to retire prematurely or to pursue part time jobe
only, who have resumed a full-time gainful occupation following the com-
bined therapy. Not a single patient in our series has become permanently
handicapped or crippled while on the regimen, not a single patient has
been forced to restrict further his gainful activities Two patients have died
during the past six years of causes directly related to gout, in each mtance,
because of longutanding sesere renal wsfficiency. Other causes of death
turing the past aix years have included a dissecting sbdomunal aneury<m
in 8 56-year-old male, a third myocardial inf 1n o T3year-old male
wnd carcinoma of the colon in a 6-year-old male.

The optimum length of time that a patient should be on Benennd daily
bas not been determined 1t is our belief at this time that patiente wsvereh
afhicted should continue on Benenud indefinitely Patients moderately af-
ficted probably may revert to smaller dows with <afety after Benemd has
been taken regularly for two or more years, meanwhile maintaiming some
colhicine daily as anli arhicylar prophylaxia Pereons maldly affticted have
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1

There are no 1ll ions of of tophi. If large
subcutaneous tophi are observed, it is our practice to remove them surgically
rather than to wait for Benemid to reduce them gradually The cosmetic
effect is achieved shortly after surgery, and the possible added load upon
the kidneys in excreting this excess uric acid is obviated. Excellent illus-
trations of this phenomenon are presented by Gutman® These changes ate
even more striking than the restorative processes noted in the bones,

The most impressive subjective evidence in support of the value of the
combination of colchicine and Benemid is the diminution or elimination
of acute articular boms.’® Acute attacks have appeared at times in some
of the patients, irrespective of the length of time that they have adhered to
the colchicine-Benemid regimen. It is somewhat discouraging to the patient
to have acute arthritis appear within a few weeks after beginning the daily
ingestion of colchicine and Benemid. Once the patient is well established
on the regimen, the incidence of acute episodes decreases almost to the van-
ishing peint Patient P.M, is an example. In the summer of 1949, this patient,
a member of a gouty family, was confined to bed for almost three months
because of migratory gouty arthritis. He was placed on colchicine daily and
had one moderate attack of acute gout jn 1951, Since Benerud was added
to the prophylactic regimen, six years ago, he has lost no time from work.
Most patients, irrespective of the severity of the disease, average less than
one day per year of incapacity because of acute arthritis if adherence to
the prophylactic regimen is consistent This evperience represents a striking
change from the inaidence of attacks in the pre-Benemid period.

Another effect of the bined medication is an improved feeling of
well-being, not noted while colchicine was the only drug adminsstered regu-
larly Undoubtedly this euphoria is associated with a reversal of the migra-
tion of urates from body fluid to bone and soft tissue. Because of the bene-
ficial features of an abundant fluid intake for most patients with gout, under
Benemid maintenance, this aspect of treatment is vital Since the concen-
tration of uric acid in glomerular fillrate is near the saturation level, every
effort should be made to provide an abundance of flurd for the kidneys in
order to inhibit precipitation of urates in the renal parenchyma 3

Only three patients have discontinued Benemid during our esperien
which has extended over a period of more than seven years. The first patient
was 75 years of age and mildly aflicted with gout. He had 1aken t(ﬂchlcln;
daily for a number of years and had not experienced any acute attacks o
presumably saw no reason for adding another drug at his age 1nlérr§l;|ﬂ5)
enough he has had no acute attacks for almost a decade, but he .hus s}:z“;l

evidence of unmistakable progression of osseous tophi, a progression ¥ ';{'
{ sm confident, would not have occurred hed Benemid been accepted. He

- i cienc
is now 81 years of age, going strong, and I assume no serious deficiency

ence,
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been taken off Benemid for varying pesiods of time after adherence to the
vegimen for two or more yeats. These patients have continued small doses
of colchicine from time to time. Persons mildly afflicted may or may not
be placed upon Benemid initially. The tendency at the present tume is not
to recommend Benemd daily if not more than twe or three attacks of gouty
arthritis have occurred over a period of several years. If the incidence of
acute articular gout is greater than one per year, institution of daily Bene-
mid is ded. Admittedly, these fons for therapy are not par-
ticafatly precise, but clinical experience has born out the value of these
empiric suggestions.

Obviously we are firmly convinced of the prophylactic valve of the
combination of colchicine and Benemid. More than 100 patients with gout
are followed at regular intervals, The majority are on Benemid; those not
taking the drug are afflicted with 4 mild form of the malady. The clinical
results on the regimen during the seven year periad are gratifying and rep-
resent the most satisfactory treatment of any type of joint disease. Not only
is f: ¥, but the p ion of incapacity and the provision
for normal living makes the disease a minor rather than & major problem
for the affiicted.

References

1 t d ®

1 Austrizn, C R and Boger, W P and
probenetsd (benemd). Arch. Int Med 98: 505, 1956

2 Beger, K H, Wicbelhaus, V D, Tilson E K, Russo, H F and Wilhovte, K M~
“Benemsd,” p-(di-n-propylsulfamyl) benzoic acid, inhubition of glycine conjura
tve reactions Proc Sac. Exper Biol & Med 74: 772, 1950

3. Boger, W P and Smuh, R T The role of probenecid mn the therapy of gowt
Translatron of sn sricle from Svenska Lakartidningen 51+ 2021, 1954,

4 Boger, W P and Suckland, S, C  Probenecid (benemid}, its uses and side effects
mn 2502 patients Arch Int Med 95 83, 1955

5 Bronsky, D, Dubm, A, end Kushner, D § - Diuretic action of benemd s effect
upon urnary excretion of sodwum, chlonde, potassium and water in edematnus,
subjects Am ] Med I8 259, 1955 .

6 Goodman, L S and Gilman, A The Pharmacolugical Bans of Therapeutics New
Yorh, MacMilan, 1955

7 Gutman, A B and Yu, T F. Prevention and treatment of chronio gouty arténfi~
JAMA 157 1096, 1955

8 Kittredge, W. E and Downs, R. The role of gout n the for
caleuls J Ural 67 831, 1952

9 Pascale, L R, Dubin, A, and Hoffman, W. S
(benemid) m gout JAMA 149, 1188, 1952 ced

10. Philbps, R W Reversal of renal insufficiency 1 gout; report of a cawe trea
with probenecid (benemud} Arch Int Med 96 82, 1935

mation of vrinary

+ Therapentic value of probenectd



1L E CELL PHENDMENON m

ploying heparinized, oxalated or defibrinated blood™ 1% 16,4655 or Biood
collected 1n silicone-coated tubes'™ " have also been described and are
usually satisfactory. However, the mechamsma smyahed in the formation
of L.E. cells appear to be acuvated or arcelerated by blood cosgulation'”
or some related ph such as the breald of plateletst ¢ or
relcate of a co-factor.t 4147 The addition of anticoagulants tends 1o reduce
the intensity of the reaction.* *7 In heu of using bone marrow or whole
blvad from the affected patient, the lest may he performed by adding the
plasma, serum or serous effusions of the patient 1o donor cells obtained from
bone marrow or peripheral blood of normal subjects, 2 or various lahora-
tary animals such as the dog or guinea pig® * This method has some ad-
santage when the patient has a severe neutropemiz, or when plasma must
be shipped or stared for future study. 1t also provides a convement method
of tudying the phenomena with living cells 1n wet film preparations ¢ v
There 13 no inherent abnormslity of the leukocytes which are added 1o the
test serum and their source is nat important, although differences wn the
tuceptiliility of leukocytes from varying human and animal sources have
been alsersed * ¥ I an atiempt 10 enhance the formation of LE. cells some
Imvestigators have advocated the addition of dead cells or nucleoprotein ma-
terial from other sources, either 1o the patient’s blood 1 a test tubet ¢ or
i glasa alides * Micro-methods have also been described, requinng ony a
few drops of blood on & glass ahide ®* ** The breakdown of leukocytes may
br augmented by a method which mvolses rotation of hepannized blood
contauning glass beads ™

Whatever method 1s employed. 1t is desitable to obtain an adequate
concentration of leukoeytes in order to facilitate examination of the stamed
smear. The aptimum period that the specimen should stand hefore prepanng
the entears \anes from one half 1 two hours. depending on the intenuty
ol the teaction Incubation of the specimen at 37°C. will hasten the reaction.
but voom temperature (22°C.) 19 usually satisfactory

THE (€. FACTOR

The fartor responable for the phenomenon reades within the tiseue
Ruds of the patient and ha< been shown to he intimately asociated with
the gamma globulim fraction of the plasma proteine? * The exact nature
and tuurce of the factor 1+ nut known, nor ie 1t cettain that 1t represents &
vingle subatance 1t can e demonstrated in the plaema, serum, of serous
eflusianst 20 1 16w of oo patients with systemic lupus erythemstosus,
200 ha¢ pecasionslly been reported 1n corebrospnat fud? urine’™ * and
In attificially produced Dlisters?® 1t appears to be stable in sterile solution
and can be prewerved indefinitely in the frozen state # * hut is inartivated
by bacternal contamnstion or Yheating to 63°C.1 Complement 1e not nece-




The L. E. Cell Phenomenon
by M. A. Ogryzlo

INITIALLY REPORTED IN 1948 BY Hancraves, Richmond and Morton,® the
recognition of the L.E. cell phenomenon represents a major advance in the
evolution of our knowledge of systemic lupus erythematosus. It has served
to separate this complex syndrome more clearly from other members of
the collagen group of diseases, and may eventually play an important role
in the elucidation of mechanisms involved in jts pathogenesis. At the same
time it has brought to light a number of additional syndromes whose rela-
tionship to lupus erythematosus have not yet been clarified

The phenomencn was first observed in bone marrow preparations from
patients with systemic lupus erythematosus, but only when the aspirated
material had been permitted to stand for a time before smears were pre-
pared It was not found 1n direct smears of bone marrow. Subsequent studies
not only confirmed these observations® but showed that identical changes
could be induced 1n samples of whole venous blood * The demonstration of
the phenomenon 1s an empirical procedure that depends upon morphologic
alterations affecting leukocylic elements after zemoval from the body and
requires a certain time interval to develop. It has been attributed to a com-
ponent present n the plasma of the patient, called the LE. factor. Under
appropriate circumstances, this factor 15 capable of inducing degenerative
changes in the leukocytes of the blood or bone marrow, resulting la the

formation of structures which are distinctive of the phenomenon As com-
although it may

monly performed it rep an in-vitro pl
sometimes be induced 1n vivo.!"
METHODS

Many different methods have been described for performing the test.
Heparmized bone marrow? ! yields excellent results but has been replaced
by procedures which are less distressing to the patient A simple and effectne
method is to use whole venous blood that has been allowed to clot and stand
for a period of ume.** # 75 The serum is removed, and a mixture ‘uf cells
obtamed by compressing or macerating the clot with applicator sticks, or
by forcing 1t through a wiremesh screen The cells thus e‘presse'd‘ are
centrifuged 1n a Wintrobe hematocrit tube at high speed for 5 mmul:sd,
after which the buffy coat is removed with a fine glass pipette and smear
on glass slides. Any of the routine blood stains may be used Methods em-
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cell membranes rupture and the altered nuclear masees are released. In stained
emears these masses can be found singly or in small clusters, sometimes con
nected by thin filaments indwating their ongin from polymorphonuclear
Jeukocytes. They vary in size, shape and staining properties, and while they
are usually b they may lly appear hat granular.
These utial changes which are mduced in hiving cells by the L.E. factor, are
undoubitedly the most significant feature of the reaction. They ma) repreent
the action of an autoantibody to leukocyles or their nuclei, or an enzymatic
effect which alters the permeability of the cell membrane with eventual lysis
and depulymerization of the nuclear material.

The second phase of the reaction which 1 repreented by the phago-
cytosts of the nuelear masses Ly other viable cells, may be compared to the
phagocytosis of any foresgn material When such a nuclear mass is fully en.
closed within the cytoplasm of the parent cell, it represents a true L.E. cell. In
some preparations fully developed L.E. cells may be scarce or even abent, pos-
uibly due to a lack of the normal phagocylic stimulus, although there may be
shundant extracellular nuclear materal and many viable cells. At the present
time the interpretation of such smears 1s problematical and open to doubt
LE, cells may contain more than one inclusion body, varying from two to
fise In the formation of the rosettes, phagocytosis of larger nuclear maces
may e attempted by two ur more leukocytes. When surrounded by a collar
of eclla they present Ihe appearance of a rosette, The parent eell which ngests
the nuclear material (to form an LE cell) 1s neatly always a neutrophl,
but under appropriate circumstances other cell types may alwo be phagacvtic
Thus, the addition of donor cells from patients containing a high proportton
of eounaphils, lumphocytes, monocytes, plasma cells or myelocytes, may
vesult i these cells engulfing nuclear matersal to form parent LE. cella® >

INTERPRETATION OF THE TEST

At it 13 now e rformed, there 13 no satisfactory method of quantiating
i test other than Lo state that L.E. celle are pre<ent in large or small
numbers Aclual counts of LE. cells cannot be regarded a« accurate Smears
which do nat permut a clear cut interpretation should be reported as doulitful
aml the teut repeated. The recogmtion of a positine test 18 not difficult when
many LE. cells are present tmore than 2 per cent of the newtrophil countt
A pusitive report may aho be based on the finding of L.E. celle 1n small
wmbers {less than 1 percent), providing they are morphologically charac-
trtistie, and particularly il rosettes or extracellular amorphous masces sre
pre<ent, It should never be based on the finding of & sinele LE. cell. Neather
an 1t be made on the finding of exiracellular masses and rosettes alone, in
the abenee of fully formed L. cells, although these may be sery sigmificant.
LE orlly must be differentiated from phagocytosia of lymphocytic or ather
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sary for ats action. It has also been reported to be mhibsted in vitro by
ions,2 b ic acid, and by L E. antibodies developed
1 rabbits agamnst the specific gamma globulin,? * but not by cortisone,
testosterone, estradiol, progesterone or control antibodies developed in rah-
bits against normal human plasma. It may be transferred passively to
laboratory animals®® and has been shown to cross the placental bartier in
the human.® In one mstance the LE test remained posttive for a period of
seven weeks after delivery, although 1t was not associated with symptoms of
the disease in the infant.
MORPHOLOGY OF THE L.E. PHENOMENON

Three structures are recognized as being characterssuc of this phe-
nomenon. (1} the LE cell, (2) the rosette and (3) amorphous, extracellular
nuclear material. Typically the L.E. cell is a mature, polymorphonuclear
neutrophil containing within its cytoplasm a large, amorphous or hemo-
geneous 1nclusion body derived from the phagocytosis of altered nuclear
wmatertal of other cells. The inclusion body, of which there may be more
than one, usually displaces the segmented nucleus of the parent cell to the
periphery It takes on a homogeneous, reddish-purple color with Wright's
stain, is less dense than normal nuclear matersal and lacks any chromatin
detail. In positive smears, nuclear masses identical to the intracellular in-
clusion bodies are also found extracellularly 1n varying numbers The rosette
consists of a collar of neutrophils surrounding & larger mass of the altered
nuclear material While all three structures are usually present n positive
smears and may be of equal significance, by definition a smear may he
called positive only 1f typical L E. cells are present. The intensity of the
reaction will vary from patent to patient and even 1n different tests per-
formed on the same patent

The source of the nclusion bodies and the extracellular masses has
been abundantly confirmed (plates 1 and II). Differentral staiming tech-
niques with Feulgen and methyl green indicate a nuclear origin'® ** and
have shown the desoxynibosenucleic acid to be largely m the depolymerized
state. The formation of L E. cells has actually been observed in livieg, wel;
film preparations® % ® and has been recorded with micro-cinematography
Fixed, stained smears, prepared serially at short time intervals, also provide
evidence which corroborates the sequence of eventss 4% ¢7 The jutal
changes may be observed within 2 few minutes of drawng the blood. Smm;
of the neutrophils, lymphocytes and possibly other cells, undfrgo a form Io
degeneration, with an alteration in their staining charactenstics- The nu]c esn
appear swollen, stain less intensely and the chromatin siructure ‘l:ecr;:n;SD m’;
distinct Eventually the nucler of the affected cells assume a sm: ;""m“y T

geneous app with plete loss of all ck detail
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nuclet, in which the chromalin material remains unaltered or is not com-
pletely amorphous. These forms are of no significance. Difficulty may also
be experienced in recognizing ingested fungus or yeast forms, red cells or
precipitated cryoglobulin.? 7

SIGNIFICANCE OF THE LE. PHENOMENON

The L.E. phenomenon has provided a tremendous stimulus to the study
of systemic lupus erythematosus and will undoubtedly influence esisting
views concerning the incidence, natural history and variable course of this
malady Meanwhile, it has made the diagnosis more decisive in many cases,
where formerly it may have been in doubt The phenomenon can readily be
demonstrated in the majority of patients with the acute systemic form of
the disease, varying from 60 to 95 percent of cases.® ' . 4% #¢ Moreover,
the incidence of positive tests rices with the number of times that the pro-
cedure is repeated, since patients in whom it is negahive at one specific
period of time, may be strongly positive weeks or months later, Once it
has become positive it tends to persist for indefinite periods, However, since
the ph cannot be d d in all cases, a negative test does
not exclude the diagnosis. In some patients the lest has remained consistently
negative tn spite of classical or even fulminating symptoms, and in whom
autopsy i has provided fi y evidence for the diagno-
#i5.% *7 It may occasionally be positive in patients with the subacute form

of the disease but rarely if at all, in chronic discoid Jupas erythematosus.
The intensity of the reaction cannot alvays be correlated with the sever-
1ty of the illness or with the level of the white cell count. Greater difficulty
may be experi } in obtaining a good jon of cells in potients
with & severe leucopenia, but this can usually be overcome by the additon
of donor cells. Neither does it correlate with any particular organ or system
involvement, nor with changes in the electrophoretic pattern of the serum
proteins. In general, a positive test does not revert to negative, coincident
with the climcal imp that jes the institution of therapy
with cortisone or related steroid hormones, although transient reversals
may occasionally be seen with the use of large doses. It may howes er res ert
fo negatire or become more difficult to demonstrate jn a propottion of
patients after they have been maintained in a state of partial of com{:’f:f

remission with prolonged steroid therapy, for periods of two to five years ™
More often the test continues to remain positite regardless of the degree of
clinical improvement achieved with this form of treatment. The' occurmﬂlce
of prolonged spontaneous remissions on the other hand are not m{rrq.utrzty
accompanted by a reversal of the test to negative. There is no convincing
evidence to show that L.E. factor is responsible for the tissue i{m"é’" “c‘“‘
ning in systemic lupus erythematosus, although the so-called “hematoxylin
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only the characteristic joint deformities and nodules without evidence of
viweral dieased 74 A few have been subjected to orthopedic surgical
procedures for the correction of severe deformities. Rarely, in patients with
theumatoid arthritis and lencopenia, the test has hecome positive after the
imtiation of steroid therapy and at a time when the patients have been
ereatly improved symptomatically.* In others it has become positive during
the severe relap-e that has followed the withdrawal of steroul therapy.** The
LE ph has ionally heen acs d with reactions to various
therapeutic agents, including pemcilling® phenylbutazone® and hydrala-
2ne % #5 8%00 84 Tt §g of intere<t that it has not been obeenned dunng
reactions to gold in the treatment of rheumatoid arthriti= The reactions to
penicttiin and phenylbutazone would fulfll the critena of hypersencitivity
phenomena, in that symptoms have come on rather acutely, neually sithin
10 10 14 days of the institution of therapy. The reactions to hydralazine on
the other hand have not appeared early and may represent a mamifectation
of tovieity or competitive thilition of a vital enzvme system Thev have
been encountered 1n 5 to & per cent of patients treated with large doses of
bydratazine over prolonged periods for essential hypertenson. wsually 2
vear or longer Affected patients have developed either the manifestations of
theumatond arthrstis, or a chinical syndrome resembling svstemic lupus
erythematosus with demonstrable LLE cells Autopsy examination in one
vuch patient faled to disclose Lissue changes characterictic of syveterme lupus
enthematosus #* From a pathogemc point of view, it 18 sigmbicant that such
snstances of 1atrogeme dicease have been reversible aflter the wathdrawal of
the offending agent. The demonstration of the phenomenon 10 these different
thseases does not imply that identically the same factor 1a responaible 1n all
cases, although the mechantem of production of the charactenstic cells may
be the same Not infrequently the tntenaty of the reaction as leas pronounced
than is commonly seen 1n systenuc fupua erythematosus, but this doce not
dlgye hold true,

On the imental side, ting but not necessanly
ientical with LE. cells have been produced with leukocrtic antiecrum,'™ ¢
desorytibonuclease,” polvaimil alcohol polysulfonie acid ester.® and with
Mrus cultures recovered from patients with lupus ersthematosue ' Attempte
fo demonstrate the participation of serum desavsribonuclease s the L.
vhenomenon 1n patients with lupus erythematosus hase not been successful.
hhough a neclewse inhabator derved fram normst humaa leghoeytes has
beea shuwn to inkihit the phenomenon.ts Rased on the latter obeenation,
Hrestment with freh, compatible boad or Jeukoeste fractions, admimstered
intramuscularly, hae Leen attempted with some success *

The weight of exicing evidence does not permut the asagnment of
olute spreificity to the d of the L.F ph although
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bodies™ appear to represent degenerative changes in mesenchymal cells,
comparable to those which occur in-tro in the L.E. phenomenon.

The specificity of the reaction has been questioned by some observ-
ers® % 43 8 who have demonstrated the phenomenon in a smaller proportion
of other discases. Nevertheless, many investigators with wide experience con-
tinue to regard the test as pathognomonic of systemic lupus erythema-
tosus,!s: 7 2621 ™ with the inference that the initial diagnosis may have
been incorrect or that systemic lupus erythematosus may hase been coexistent
in such cases. This difference of opinion is not 1n the interpretation of the

test 1tself, but rather in the classification of the cases d with 2
positive L.E. test. In his original report, Hargraves™ acknowledged that the
di of Tupus eryth might be q 1 clinically m some of

the twenty-five patients observed with positive tests, Different authors have
reported positive tests in a varety of unrelated diseases, suggesting that the
h may represent an ab 1 enzyme reaction* or that it may
be present in circumstances where there is active destruction of body tissues®
disturbances of the antibody-producing mechanism'® 3% % or related to
hyr ity without exhibi ifestati of systemic lupus ery-
thematosus. 7 L.E. cells have been reported, though sometimes in small
numbers, in 1solated mstances of lenkema,*> Hodgkin’s disease,3® multiple
myeloma,’* pernicious anemia 1n relapse,® acquired hemolytic anemia,***
d formis,® iliasis,’® miliary tuberculosis,®® periarteritis

h
herp
nodosa,*® 5 dermatomyositis® and scleroderma.®® *°

More sigmificantly however, L.E. cells have been reported in 8 number
of disease syndromes, whose relationship to one another and to lupus ery-
thematosus still remains to be determined.s” Included among these have
of patients with a variety of chronic hepatitis® ¢ * "%
by prol d or jaundice and with evidence of
severe liver damage. The Liver and spleen are usually enlarged and may be
associated with oesophageal varices, spider telangiectases, ascites, edema
and jomnt eflusi hirsutism and h The gamma
globulin fraction of the serum proteins may be considerably elevated. Autopsy
examination 1n such cases has revealed an advanced cirrhoss as the principal
change with none of the lesions distinctite of systemic lupus er)l.htma-
tosus. 3 Apart from lupus erythematosus however, the hghest inudmif
of positive tests has been reported in chronic rheumatoid disease,’ ** *
varying from 9 to 17 per cent of cases. The patients have evhibited the
classical picture of chronic rheumatoid arthmtis, present for periods up
to 31 years, with gross joint deformities and frequently associated with
juxta-articular, rheumatoid nodules. Some of the recorded cases have shown
evidence of systemic visceral involvement similar to that which may be seen
in other members of the collagen group of diseases* but many have had

been a group
1 2 ed




1. E. CFLL PHENOMENON 383

17 Finch, & C. Rose, J F. and Ebaugh, F G Immunologic mrchaniems of leukorvte
abnormahties J Lab. & Chin Med. 42 535, 1953

18 Gaueewitz, ¥ L, Jones, F 5 and Worley, G Fatal generalised momliasis peport
of w ease Am I Clin Path 21 41, 1951

19 Gorft, B - Depolymerization of nuclric acid in scute discermnated lupus erythema
tosus Arch Dermat. & Syph 6 892, 1930

20 Hargraves, M M- Production i wtre of LE. celt phenomenon uswe of normal
Lone martow elements and blood plasma from patients with acute disseminated
Iupus erythematosus, Proc Staff Meet, Mayo Clin 21 231 1919

21 Nargraves, M. M The LE cell phenomenon Proc Staff Meet, Mayo Clhin 20
419, 1952

22 Hargraves, M M The LE cell phenomenon fn  ddsances wn Internal Medicine,
Vol 6, edited by I Spapper and ® Dack Chicago, Year Rook Fubluhers 1934

23 Hargraves, ¥ M., Richmond, H and Morton, R Presentatin of two bene marrow
elements the “tant” cell and the “LE" cell Proc Stafl \leer, Mayo Chn 27
25, 1918

21 Maney, A McG, Shulman, L E, Tumulty, P A, Conley, C. L. and Schoenrich,
E. AL Systemnc Jupus erythematosus veview of the htersture and clinical analvsia
of 138 cases Medscine 33 291, 1954

25 Mawreh, J R Blood factor i arute dissenunated lupus erythematosus, Arch
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it is most charactenistic of systemic lupus erythematosus. For this reason, 2
strong suspicion should be entertained in favour of the diagnosis of systemic
lupus erythematosus whenever a positive test is obsered in a patient, par-
ticularly if the clinical symptomatology js compatible with this disease,
Meanwhile, the fundamental nature of the phenomenon and the factor
Tesponsible for its occurrence must await further clarification.
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SYSTEMIC LUPUS ERYTHEMATOSUS

The disease has been described for over a century One of the earliest
full descriptions with altention to the nervous and mental symploms was
that of Kaposi 1n 1872.*° Od«ler summarized his experience in 1903 ¢ These
writers noted the logic and psychiat 1 but the basis
was not clearly understood Kaposi diccuseed the psychiatric manifestations,®
while tho of Osler's cases*t experienced active delirium or attacks of aphasia
and hemiplegia. Osler believed that 1t was “not improbable that the attacks
were due to vascular changes in the brain.” From the time of the earlier
writers in the last quarter of the last century, a slachening of nterest 1n the
dicease was apparent until 19212 Most of the early published reports con-
centrated upon the skin manifestations

In 1933, aystemic lupus was rediscovered by Baehr, Klemperer and
Schrifnn.t They emphasized the climical features atide from the nerous
&y<tem. The discorery of the L.E cell phenomenon in 1913 by Hargraves
and his {1 was of i 7 since 1t enabled the
physician to confirm the diagnous with a precice laboratory procedure.
The greatest incidence of systemic lupus erythematosus 12 1n the second,
tued and fourth decades of hfe In the older age groups, symptoms of
theumatoid arthritic may precede the chmeal findings of ystemie
lupue,)%-3¢ 35 Many of the cases of svstemic lupus erythematosus show
renaitivity zeactions fo <era, drugs, antibtotics and vaceines. The presence of
an antt complementary serologic test for svphilis and the widespread use
of antibintics and sulfonanudes, to which many patients aflicted with lupus
have been shown to be senaitine, favors the hypersensilnity theory of causa-

tion. The findings of the LE cells in sensitnvity reactions 1o pemicillin 1s
nateworthy 3

In the early stages of systemic lupus erythematosus, the general clincal
2t well ne the log; il | and give rise
t an incorrect diagnosic and , of the vaned

nd pavehiatric manifestations of the dicease may be helpful 1 diagnoss
Systenuc lupos erythematosus may simulate several other diseases beeause
of central neryous system serzures and mental ssmptoms. In some instonces,
the earliest symptoms ate thote of nervous syetem imolsement. Theee may
Ie separated snto peychiatnie and log e The

fmptoms ol mental derangement are confusion. rest . bit
o4 apprchendon® 1 There may be a delirious resction with or without
hallacimations. Excitement, patanmid etates and depressions are alio de
*oribed. Brody» in emphasizmg the pevchological factors t with
#emic lupuy eryibematosus, assumed that pervchological stress sutuations
have been conaiatent factors in the pathogroess or exacetbation of the dicease

mav be
R




The Nervous System in the Less Common Collagen
Diseases

by lrving Hyman

INVOLVEMENT OF THE NERYOUS SYSTEM in the less common collagen diseases
has been noted with increasing frequency as greater attention is given to
these maladies. Although acute rheumatic fever and rheumatoid arthritis
nghtly belong in the collagen disease syndrome, these dyscrasias have been
quite stable 1 therr neurologic interest. The less common dieturbances,®®
Le., systemic lupus erytt poly: is, d itis, systemic
scleroderma and thrombosis with th bocytopenic purpura, present vary-
ing nervous system pheati and in many i the nervous system
symptoms and signs pomt to the correct diagnoss, thereby permtting insti-
tution of supportive therapy early in the clinical course. These dysfunctions
of connective tissue will be discussed principally in relatton to nervous
system symptoms and signs and alterations in the electrical activity of the
brain In many instances, 1t is difficult to distingmsh the neurologic findings
becanse of the similarity in pathologtc disturb Ivement of the
nervous system 1s usually secondary to degenerative and prohferative changes
1n the smaller blood vessels. These vessels, when occluded, cause ischemic
changes in the central nervous system and peripheral nerves ®

Jn systemic lupus erythematosus, the Jesion in the central nervons sys-
tem 15 most apt to be i the cortex, with seizures® # apparent clinically.
Penpheral neuropathy’ may deselop as a munor complication. In poly?r-
teritis,** neuropathy 1s more common, while in dermatomy ositis,*” the skin,
and muscle are involved as well as nerves. In scleroderma,® the skin and
sympathetic nervous system show alteration. In thrombosis with throm-
bocytopeme purpura,! the lesion is in the smaller vessels in the meTvoRS
system and the blood-forming organs. In systemic lupus, scleroderma and
thrombotic thrombocytopenic purpura, more females than males are af-
fected; m polyatteritis, the reserse is true. The distribution between seﬂl!
1s app equal 1 d itis. The course of the nnous‘cod'
lagen diseases 1s extremely varable, although the use of steroids has provnli:
temporary relief for varying periods of time. Arthralgia, fever and skin
lesions are less critical than involvement of the nervous system, kidneys
and heart.'®
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conserousness, delirium and stupor have been olserved.’? *7 Sedgewick and
Von Hagen** aseumed thal many of the nervous system symploms were
due 1o the terminal azoterma Hall, tone, delusion and other
psychiatric manifestations were noted by them.

The Togi il can be segregated into those derned
from the peripheral nervous system and those from the central nerous sy
tem In the cases restewed by Harvey, Schulman and Tumulty,® more than
one thitd developed a neurologic ahnormality. The central nervous system
dysfunction usually hegins 1n the acute phase of disease Only a small per.
centage of cases show nervous system lesions 1 the subacute or chrome
hase The mersous system signs usually are regarded ae ominous when
they appear.

Seizures are the most common nervous system complaint 1n lupus Thev
can be divided in four categories (1) epilepsy preceding the active phases
(2) epilepsy dering the active phase, (3) epilepsy during the termunal phase,
and (4) no seizures but electroencephalographte changes with svehronous
diecharges amd newropathological changes Haseriek® conaidered epilepss
an early finding in some cases of lupus, he contended that any patient with
~izutes might suffer from systemic lupus erythematosus Comyulsions in the
tetive preterminal phase hase been olwerved in the absence of azotermia
Tumalty and Marves*? reported seizures in one case with a dural meningroma
nd in another with an intracercbrsl hematoma Vesey and Nelon™ studied
one patient who suffered terminally from serzures without evidence of infec-
ton or infarction Eighteen per cent of Harvey's casess> had «erzures. three
had kemiplegia and one @ motor aphacia. A few patients had seizures for &
number of vears before lupus was recogmzed. In two thirde of the patients
with seizures, syatemic upus alone was responeible, Other causes were azo-
temia & meningioma and seplicenna, Serzure occurred frequently as a com
Hlication of sterord therapy and was accompanied by paychote beliasior
* fen instances. A wide variely of neurologic signs was obeeryed by Clark
snd Batley!t in 23 patiente. Ouly two thirde of the total were recening
ACTIE at the time the nervous system findings developed Complaints dev
Veloped 1n three after ACTIL was hegun. Changes in the funds were reviened
b Wagenee™t The flaffy exudates reemble thae of healed tuberculosis
#nd bistologieally represent varicose hapertrophy ot ganghoform degenera
Von of nerse fibers, Pervaseutar bemorthages and sweling of the aptic
e mav be found The changes 1n the fundi tend to dieappear when the
rute phase af the discase suberdes. Arello® proved that the vellowishowhate
b white eutton wool patches 1n the retina were cstond bodies 1 the nerve
Sher laver of the reting. The loeshized thickeninge contains various cell ke

"1 of vazue outline and possesing pror staming qualitics, The evtod
:n..!m & an important finding but are not pathognomomie of sistemic
s erythematosus,
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Favorable psychological influences mitigate the severity of the clinical course.
In patients with a psychotic reaction, he postulated that 1ts development
appeared to have a positive therapeutic effect and served to prevent a fatal
outcome There were six patients in his series with a protracted psychosis
who had survived. Each of the 11 patients who had not been psychonc was
dead. The patients described by him were thoroughly investigated by psycho-
analytic techniques.

Of 40 cases of systemc lupus summarized by O'Connor,” 21 had
psychotic episodes, five had a severe neurotic personality and 14 were con-
sidered normal The psychotic group had a more severe form of systemic
lupus, manifested by length of stay in the hospital and the need for large
doses of cortisone to control symptoms In this group, the psychosis became
evident about 12 days after the onset of cortisone therapy. Of the 21 psychotic
patients, 18 received cottisone. Of 11 patients who had a psychosis and were
later readmitted, only three had a recurrence of thewr psychosis. Exacerba-
tions in the medical aspect of the illness increased the possibility of a psy-
chosis, but the reverse was not true. The prognosis for the psychotic episode
was good when management consisted of general psychiatric care and
gradual withdrawal of the steroid One patient appeared to suffer from
schizophrenia imtially and later developed manifestations of sytemic Jupus
erythematosus. In 10 of 11 patients on whom post mortems were performed,
there was pathologic evidence of invol of the nervous system. Of the
11 cases, each had psychiatric or neurologic signs and symptoms.

In one series of 100 patients reported by Clark and Bailey,'* 17 displayed
some neurologic disturbance worth noting. The order of frequency is as
follows convulsions, hemiplegia, diplopia, choked discs, polyneuritis, sub-
arachnoid hemorrhages, nystagmus, vertigo, choreiform mosement, mono-
plegia, paraplegia, quadraplegia, aphasia, intention tremor, facial palsy, cor-
tical blindness and decercbrate state. Mental disturbance from the use of
storoids was noted alvo. Late 1 the disease, confusion and delirium may be
secondary o azotemma and kidney falure In the group of patients reported
by Haserick® in whom systemic lupus erythematosus was the only demon-
strable cause, 14 suffered psychotic reactions Restlessness, psychosis, tu}zhom
and depression were frequent findings. In each of five of the cases, seizures
with psychatic behavior followed an allergic reaction to ACTH and was
associated with an exacerbation of the systemic lupus, In the case reported
by Daly,* confusion, disorientation and difficulty in expression was nok

Daly assumed that the symptoms were caused by a diffuse non-;P‘C'ﬁ‘f
encephalitis. Haserick® studied 126 patients, of whom 11 had neurops)
r, g ‘The personah-

chiatric care before the app of organic
ties noted in the various reports were described as cyclo!
epileptic and a variety of neurotic patterns, Manic bel
appeared later in the disease In the acute phace, {rritabi

thymic, schizophrenic,
havior and confusion
ihty, clouding of
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despite the use of anticonsubiants Slurred speech, confusion, exwilates 1 the retina,
diminishied deep trndon reflexes with some pertpheral muscle weakness snd wading were
obierved on examination The epinal fuid revealed no cells, the protein content was 56
mg per 100 ml The collodal gold curve was 2222110000 An elrctraencephalogram
showed a diffuse slow wave dysrhythmia (37 per second) with a greater imolvement
over the Jeft hemuspheee

2. Mevtar Disturesver Demive Stenom Treraer

A 21 yearold white female experienced transitory migrating joiat pains two months
after en operation, five years ago Cough and bloody sputum sppeared later There
it & hustory of a brief schizophrenic ke illness following a delivery several yrars
earber She became fatigued, tense and anxious because of her husband's peolonged il
Bras, but ehe respanded (o 8 short period of haspital rest An L. E- eell preparation was
positive and there was a false posttive tet for syphilie Treatment with ACTH was begun
Within 12 days she became incresangly upset and expressed visual. suditory and
olfactory hallucinations It was necesary 10 transfer her 1o a cloeed ward for s few
weeks after the sieroids were discontinued No further mental reaction to stermd therapy
a1 noted Electsolyte studies and an electroeneephalogram were normat dunng this
tast boepitalizstion

3 Prapuenst NEtROPATHY
The disgnous of syeiemic lupus was made in a 45yescold man who sufferesd
tleariey, Jows of hair, & rash on the expoced patts of his body and pamful knes He
smprosed on ACTH and later on corticane W eakness appesred first in his upper extrems
ties, bt decatse of progressive weakness, he gradually became unable to walk Framna
toe resealed that bie muscles were wesk and atrophic. The tendon reflexes were ahuent
and there was ampaired reaction distally 1 the four extremities. Retimal exudates and

""pll":l"m were ohserved, Terminally he was unable to ferd himeeli or 10 twm over
in bo

4 Tuawrat Puase

A 2iyearoll white female soffered from systemic lipus for more ihan 3 sears
Une week before sdmmston vhe deseloped weahness and ankle edema Examimation
tovealed exudates 1n the fundi The hver end spleen were enlarged and there was est
dence of congestite heart failuce Pitting eddema was noted below the knees. A few dave
4ot admission she developed seizures. The calcrum was 89 mg per 100 ml and (b
Mood urea mitrogen ranged from 43 to 167 mg per 100 ml The chlorides were 311
wEq The HCO, steadily fell from 163 to 112 mEq There wae an anemua of 2,300 000
1 bhmd celle per cu mov with & hemaglahin of S8 Gm The epinat fund pressare
¥ mm of mater No celle were found but the proteins were 108 mg per 100 mi The
wolladal gold curve was THZ2I00 Dewpute all stiemyte at therapy she continued to
e selcures, cotmplaned of severe headaches and became comatose shortly letore

she dint.

Mrrzvars A an Faney \avisraanos

5
_\ Ayrarald white female was admiited 1o the Neurosurgieal Senice s Apnb
1% auh o

She ba
displave)

1 eightaday history of naucs. vomiting ond ancontrolicd gereralised wirutes.
o dereloped headache and oliguris. On exsmination vhe was drowsy and
Persorbital edema The nght pugal wae lacger than the Ieft She bad difeutts
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Transient ptosis was noted by various authors 22 The hemiplegia
usually is a terminal event but many occur during the active phase. Jack-
sonian epilepsy was noted by Osler.5? Choreiform movements with a ter-
minal basalar meningitis and a right cerebral abscess was noted in the case
in which the earliest treatment was for “nerves” Daly™ described evudates
in the fundi, changing reflexes, facial weakness and deterioration.

Peripheral nerve dysfunction, sensory and motor, have been observed
in systemic lupus. Complaints of numbness usually precede the development
of gross neurologic findings Heptinstall” has deseribed 1

as a sy
neuropathy, in other reports mixed neuropathies with weakness, 1mpaired
sensation peripherally and impaitment in the activity of the deep tendon
reflexes have been observed. Al itis and monoradiculitis multiplex
have heen described Although peripheral neuropathy has been noted to
be a prominent finding, myalgia also has been observed.'* * An unusual
complication of the spinal cord secondary to thrombosis of the meningeal
vessels which extended to the lumbar cord, was presented by Piper.%s Other
observers have d d ataxia, is, aphasia, chorea and periph-

eral neuropathy in patients with lupus.

The spinal flud has not been studied as etensisely as other body
fluids. The protein content of the spinal fluid in systemic lupus has ranged
from normal to a recorded figure greater than 930 mg. per 100 ml. There
may be an ncrease in white cells of the spinal fluid with the increase noted
in both polymorphonuclears and Iymphocytes. In those patients in mhom
spinal flud studies have been done during the active phase, an elevation of
protemn was usually over 50 mg per 100 ml. Changes in the colloidal gold
curve are also observed in some instances.

Electroencephalograms have been performed 1 relatively small numb
of the reported cases. Three to seven per second moderate high voliage delta
waves with asynchrony and six to eight per second medum voltage waves
and normal alpha patterns between the slow forms have been de<cribed
In one sertes of 11 cases,* there were five patients with seizures wxlhoul.otl'.m‘
nervous system findings; two showed abnormal records. More study is mI
dicated in this field. It has been noted that most of the patients had abn‘arma
records in the terminal phase and normal records in a period of rem;ﬂ.o':
A study of the last 24 cases admitted to the Buffalo General Hospatal su Pl;"‘;
from lupus showed nine in whom there was evidence of a nervous £ e"
disturbance In two of these patients, the nervous system complaimts we
observed in the terminal phase.

ers

1 Actine PaasE WiritouT AZOTEMIA

A 47.year-old white female was admitted with the complaints s
muscles The red cells and electrolytes i the blood were normal Seizur

of headacke snd tender
persiet
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hekenng of the endoneurium The blood vessels in the epn
treas of occlusion with recanalization. There wa~ intin
prervstion of the internal elastic membrane Railes
dnonstrated degeneration of the postertor root g
difuce degeneration of the posterior columns of the ~ .+

ol changes, small to medium sized areas of degen
Aronic arterttis were found in the vessels of the ep

ettt demonstrated wedge-shaped military nfarets <.
Ppersis o gliosis. These changes corresponded 1.

*beh varied from acute fibrinoid degeneration of th

Yewnrrhagic thrombi te chronic hyalimzation of th
dromby
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1 uveng her 1ight upper extrenuty purposefully, although strength was good The blood
pressure was 190/130 The urine revealed albumin, ca<ts and red blood cells A tentatne
diagnosis of acute glomerular nephritis was made The patient reported a rash on her
night hand for a year and a malar fluch was noted An LE rell preparstion was mark-
edly poaatne. The laboratory studies showed a persictent abuminuria, elevation m the
blood urea nurogen and an anemia The electroencephalogram showed a diffuse clow
ware abnormalty. (fgs 1 and 2)

On anticonvulsants, fluids and steroid therapy, she improved temporanly but was
admitted for seizures five times i the following year Blurrmg of wision snd pyelitis
were noted, dyspnea became marked A grade IV hypertensne retinopathy with
hemorrhages and small atrophic whtte patches (cytoid bodies) were desenibed During
her last admiscion there was severe congestive failure, a rising blood urea mitrogen and
acidosie

L re Rprel

I.rn pv

WM

Fic 1 EEG dunng z remiceion of a patient with gystemic Jupus erythematosi

regarding pathologic

In recent years there has been general agreement
) ystem changes- Hep-

processes underlying the central and peripheral neryous ¢
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plicated 1n human sensitivity reactions These include the sulfonamides,
salicylates and the antibjotics. Some suthors have considered the increace in
cases of polyartenitis and other collagen diseases to be secondary to the
idespread use of antihiotice and sulf, de<,

In a study by Kernohan'? of the patholagy of pulyartetitia, the muscles
were involved in 30 per cent of the cases, the verves 1n 20 per cent and the
central nervous system in 8 per cent. From several studies of large groups
of rases, a hugh percentage of nervous system involvement has been demon-
strated coneistently, From a resiew of 300 cases, Malamud and Foster*s
tahulated the varions nervous system findings aa follows-

Condition Per Cent
Seizures 37
Meningal Irntation 22
Organic Brain Syndrome 2
Hemiplegia 7
Sluggish Pupils 17
Cerehellar Signs 11
Jacksonan Seizures 1
Extraocular Palaes 4
Extrapyramidal Signe q
Papiliedema ©
Optic Atrophy o
Nyatagmue 6
Bell's Paley 6

The eunal fluid was altered as foflows: elevated pressure— 11 per cent,
elevated protein—y et cent; increased WBC~G per cent, and increaced
lymphocytea—S per cent.

Liveredge and Leather™ reported a cace of emere generalzed poh.
neuritis with olt yiologre di which deseloped durng the
course of polarteritis, Roth conditions reeponded to sterord therapy Hilateral
deafnese secondary to polyarteniis has been obwerved i sn adult. Modt
#uthors caution sgamat inclusion of the results of the termmal azotemia ay
a direct central nervous system eflect of polyartentie There may be a higher
iercentage of jmolvement of nerves recorded berause thee are not examined
% niany instances. O clusion of the nutrient artenies on the nernve trunk with
Iolasction in the nerve bundies has bren demonsirated as the cavse for the
reuropsthy, The artertic in the beaw may gue e ta varnous findings, des
treling upon the site of involvement Muluple arterins of the cerebeal and
eaingeal veseels may lead to 8 group of signs and svmptoms resembhing
™ringral encephalitia or ayphilic of the nervous satem Jn 2 patient with
*rraures of gndetermined ettology, polsarteritie must be conadered >
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Glaser® reported the findings in 18 patients who had died. Lesions of
the nervous system were observed in the six in whom autopsies were per-
formed. In three, the lesions were widespread, In one case with a negathe
neurologic examination, there were multiple areas of focal atrophy of the
cortex with some lesions extending into the white matter. In the arterioles,
there was intimal prohferation with fibrinoid material extruding from the
adventitia through the media to the intima In a second case with a spastic
night lower extremity and a flaccid left lower extremity, there were atrophic
areas in the frontal gyri with lesions in the blood vessels in these areas There
were widespread areas of degeneration and edema in the gyri with ischemic
necrosis of the neurons. In the third case with delirium, the lesions were
chiefly in the frontal, parietal and temporal areas with a few large hemor-
thagic foci which involved chuefly the cortex. There was widespread ischemic
degeneration and loss of neurons In the cases without nervous system signs
or symptoms, arteritis in the smaller vessels was the most common finding.
As in the peripheral nerves, the essential change is vascular, with secondary
disturbance of the blood supply to a region. In Piper’s case,’ there was
spinal cord swelling and d due to hitis with thrombosis of
the vessels supplying the meningeal vessels of the spinal cord

There is no specific therapy for the nervous system complications of
systemic lupus erythematosus. Supportive therapy is pursued by removal of
sources of infection, avoidance of fatigue, physical therapy for the peripheral

pathy or hemipl deq dietary ntake and clarification of psy-
chological problems whenever possible. Steroid therapy has been shown
to produce a temporary remission 1n systemic symptoms in approximately
two thirds of the early cases. When steroid therapy is employed the L. E
cell may be found despite chnical improvement; hence, the test cannot be
used as the sole guide for treatment.

POLYARTYERITIS

This disease was described first by Kussmaul and Maier®* in 1866 as
periarteritis nodosa. Talbott®® prefers the designation polyartentis becauce
of 1nvelvement of all coats of the vessel walls and the infrequent finding of
the nodular lesions There are some objections to the term polyarteritis be-
cause the veins may also be involved Perhaps polyangiitis would be K
more acceptable term. This disease ocours three times more {requently in
males than females and involves both colored and white races Although the
onset may be in the extremes of ages, the usual onset is between the 2gcs
of 20 and 50. At times polyarteritis may mimic rheumatoid arthritis, nculel
rtheumatic fever, systemic lupus and d itis,$* Rach and kers®
produced & syndrome in rabbits sumilar to polyarteritis in humans by render-
ing the rabbits hypersensitive to horse serum. Various agents have been im-
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plicated in human eensitivity reactions. These include the sulfonamides,
salicylates and the antibioties Some authors have considered the increase in
rases of polyarteritis and other collagen diseases to be <econdany to the
depread use of antibiotics and

In 0 study by Kernohan®® of the pathology of polarteritie, the muscles
were involved in 30 per cent of the cases, the nerves in 20 per cent and the
central nervons system in & per cent. From several studies of large groups
of cascs, 8 high percentage of nervous system imohement has been demon-
strated consistently, From a resiew of 300 caces, Malamud and Foeter®
tahulated the various nervous system findings as follows

Condition Per Cent
Serzures 37
Meningial Irntation 22
Organic Brain Syndrome 2
Hemiplegia 17
Sleggish Pupils 17
Cerebetlar Signs I
Jackeomian Seizures 11
Extraocular Palsies 8
Extrapyramidal Signe i
Papiliedema o
Optic Atcophy [
Ny<tagmus 6
Bell's P'atey 6

The apimal fluid was aliered as follows- elevated prescure— 11 per cent.
clevated protein—~9 per cent; increased WBC—6 per cent. and nereased
ymphocytesssd per cent

Liversdge and Leather™ reported a cace of severe generahized polv-
veutitis with alhumine-cylologac dissactation which developed during the
couree of poly arteritis. Bath cond ponded to sterord therapy Bilateral
deafness secondary 1o pulvarlentis has been obswened i an aduli. Mot
authars caution against inclesion of the results of the termunal azotemea as
# direct central nervous system effect of polyarteritic: There may be & higher
Ireentage of involiement of nerves reearded because these are not evammed
i many inutance« Oceluaann of the nutrient arteries on the nerve trunk with
infarction in the nerve busdles has been demonstrated as the couse for the
Feutopathy, The arterstic in the bran may gne nie 10 vanous findings, de-
Proding upon the site of imolement Vultple arteritis of the cerebral and
terinpral veaaels may lead to & proup of signe and svnplome resemlling
mentageal encephalitie or ayphilis of the nersous svtem, Tn & patient with
srirutes ol undeterminel etiofogs, polatteratis must be consulerad @ 0




304 PROCRESS IN ARTHRITIS

Glaser™ reported the findings in 18 patients who had died, Lesions of
the nervous system were observed in the six in whom autopsies were per-
formed. In three, the lesions were widespread In one case with a negative
neurologic examination, there were multiple areas of focal atrophy of the
cortex with some lesions extending into the white matter. In the arterioles,
there was intimal prolifesation with fibrinoid material extruding from the
adwentitia through the media to the intima. In a second case with a spastic
right lower extremity and a flaccid left lower extremmty, there were atrophic
areas mn the frontal gy with lesions in the blood vessels in these areas There
were widespread areas of degeneraltion and edema in the gyn with aschemic
necrosis of the neurons, In the third case with delirium, the Jestons were
chiefly in the frontal, pantetal and temporal areas with a few large hemor-
thagic foet which involved chiefly the cortex. There was widespread ischemic
degeneration and loss of neurons. In the cases without nervous system signs
or symptoms, arteritis mn the smaller vessels was the most common finding.
As in the peripheral nerves, the essential change i« vascular, with secondary
disturbance of the blood supply to a region. In Piper's cace* there was
spinal cord swelling and d ion due to litis with thrombosis of
the vessels supplving the meningeal vessels of the spinal cord.

There 15 no specific therapy for the nervous system complications of
systemic lupus erythematosus. Supportive therapy is pursued by removal of
sources of wfection, avoidance of fatigne, physical therapy for the peripheral

pathy or hemiplegia, adequate dietary intake gnd clarification of psy-
chological problems whenever possible Steroid therapy has been shown
to produce a temporary remission in systemic symptoms in approximately
tha thirds of the early cases. When sterord therapy is employed the L. E.
cell may be found despite chwical mprovement; hence, the test cannot be
used as the sole guide for treatment.

POLYARTERITIS

Ths disease was described first by Kussmaul and Maier™ in 1866 8s
periartenitis nodosa. Talbott®® prefers the designation polyarterius brexwe
of 1nvolvement of all coats of the vessel walls and the infrequent finding of
the nodular lesions. There are some objections to the term polyartentis be-
cause the veins may also be imvolved. Perhaps polyangiitis would be‘!
mote acceptable term This dusease occurs three times more frequently in
males than females and involves both colored and white saces. Although the
onset may be in the extremes of ages, the usual onset is between the ages
of 20 and 50 At times polyarteritis may mimic rheumatoid arthritis, acuiﬁ
rheumatic fever, systemic lupus and d yositis 4 Rich and hers
produced a syndrome in rabbits similar to polyarteritis in humans by rendet
ing the rabbits hypersensitive to horse serum. Various agents have been im-
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pheated in human eensitivity reactions These include the sulfonamides,
salicylates and the antibiotics. Some authors have considered the increa<e in
cases of polyarteritis and other collagen diseaces to he secondary to the
id d use of antibioties and sulf; id

fn a study by Kernohan®* of the pathology of pofyarteritis, the muscies
were mvolved in 30 per cent of the cases, the nerves 1n 20 per cent and the
crntral nervous system 1n § per cent. From several studies of large proups
of cases, a high percentage of nersous system insolvement has been demon-
strated consistently. From a resiew of 300 cases, Malamud and Foster*:
tshufated the various pervous system findings as follows:

Condinion Per Cent
Seteures 37
Meningial lrrtation 22
Orpanic Brain Syndrome 22
Hemiplegia 17
Sluggish Pupils 17
Cerebellar Signs 1
Jacksoman Seizures 1
Extraocular Palejes 8
Extrapyramidal Signs o
Papiliedema 6
Optic Atrophy 6
Nystagmus 6
Bell's Palay 6

The epinal fluid was altered as follona. elevated pressure—11 per cent.
elesated protein—9 per cent; increased WBC~6 per cent. and mereased
hmphacytes—s per cent.

Liverseidge and Leather’s reported a cace of severe generatized poly
veuritis with albumino-cytologic dissoctation which developed dunng the
wuree of polyarteritia. Both A ponded to sterod therapy  Bilateral
deafiess secondary 1o polyarteritis has heen obsersed an an adult. Most
authors caution againat incluvion of the tesults of the lerminal azotermia aa
direct central neryous system eficct of polyarteritin There may be a fugher
Tricentage of inval ement of nerves reenrded hecause these are not exaamned
I many inctances Occlusion of the nutrient arteries on the nerse trunk with
infarction in the nerve bundles has heen demonstrated ss the cause for the
neutapiathy, The srteritis in the bran may pise tise to yanous findings, de
Pevding wpon the site of ssohement. Maltiple arterstis of the cerebeal and
aningeal vessels may lead to a group of signs and symploms resembling
meningeal encephalitia ot syphilis of the nervous system In a patient with

U of undetermined etinlogs, pohsrtesitia muct be considered *©
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Glaser®® reported the findings in 18 patients who had died. Lesions of
the nervous system were observed in the six in whom autopsies were per-
formed. In three, the lesions were widespread, In one case with a negative
newrologic exanunation, there were multiple areas of focal atrophy of the
cortex with some lesions extending into the white matter. In the arterioles,
there was intimal proliferation with fibrinoid material extruding from the
adventitia through the media to the intima In a second case with a spastic
right fower extremity and a flaccid left Jower extremity, there were atrophic
areas in the frontal gysi with lestons in the blood vessels in these areas. There
were widespread areas of degeneration and edema in the gyri with ischeme
necrosis of the neurons. In the third case with dehrium, the lesions were
chiefly in the frontal, parietal and temporal areas with 2 few Jarge hemor-
rhagic foct which involved chiefly the cortex. There was widespread ischemic
degeneration and loss of uneurons. In the cases without nervous system signs
or symptoms, arterttis in the smaller vessels was the most common finding
As in the pertpheral nerves, the essential change s vascular, with secondary
disturbance of the bload supply to a region. In Piper’s case,% there was
spinal cord swelling and degeneration due to sasculitis with thrombosis of
the vessels supplying the meningeal vessels of the spinal cord.

There is no specific therapy for the nervous system complications of
systemic lupus erythematosus. Suppartive therapy is pursued by remotal of
saurces of mfection, avoidance of fatigue, physical therapy for the peripheral
neuropathy or hemiplegia, adequate dietary intake and clarification of psy-
chalogical problems whenever possible. Steroid therapy has bcen.shown
to produce a temporary remssion in systemic symptoms in appro<imately
two thirds of the early cases When steroid therapy is employed the LE
cell may be found despite clical improsement; hence, the test cannot be
used as the sole guide for treatment

POLYARTERITIS

This disease was described first by Kussmaul and Maier* in 1866 38
penastenitis nodosa. Talbott® prefers the designation polyarterttis bf’caus;
of involyement of all coats of the vessel walls and the infrequent ﬁn(?lf)g of
the nodular lesions. There are some objections to the term polyarteritls be-
cause the vetns may also be involved. Perhaps polyangiits would lbc'l
more acceptable term. This disease occurs three fimes more {requtmhy‘;‘"
males than females and involves both colored and while races. Ahholx:g e:
onset may be m the extremes of ages, the usual onset is 'b::v.ecn”t e !i“
of 20 and 50. At times polyastershis may mimic rheuma‘lmd anhnhs,:l‘"“
rheumatic fever, systemic lupus and d itis. l}wh and i
produced a syndrome in rabbuts similar to polyarternis in humans i ; il
ing the rabbits hypersensitive to horse serum. Various sgents have
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plicated in human sensitivity reactions Theee include the sulfonamides,
salicylates and the antibiotics. Some authors have consideted the nereace in
cases of polyarteritis and other collagen diceases to be secondarv to the
idespread wee of antbiotics and sulfonamid

In a study by Kernohan®* of the pathalogy of polyarteniis, the muscles
were involved 1n 30 per cent of the cases, the nerves 1n 20 per cent and the
central nervous system in 8 per cent. From several studies of large groups
of cases, a high percentage of nervous system 1nvolvement has been demon.
strated consistently, From a review of 300 caces, Malamud and Fouter®
tubulated the various nervous system findings as follows

Condition Per Cent
Seizures 37
Meningal Trritation 22
Orgamc Brain Syndrome 22
Hemiplegia 17
Stuggrch Pupits 17
Cerebellar Signs u
Jacksonian Sezares i
Extraccular Palsies 3
Extrapyramidal Signa 5
Papitledema ©
Optic Atrophy o
Nyatagmus [
Bell's Paly 6

The spmal fluid was altered as foflows elevated pressure—11 per cent.
elevated protein—9 per cent, increased W BC—6 per cent, and ncreased
hmphocytes—5 per cent

Lisersedpe and Leather™ reported a case of severe generatized poly-
neuritie with albumino-cytalogic dissocation which developed during the
tauter af palyarterins., Both cond ponded to sterord therapy Balaterst
deafness cecondary o pulvarteritia has been observed n an adult. Most
suthore caution agamst mchusion of the reults of the terminal azotenma as
8 direct central ners ous system eflect of polyartertis, There may be a higher
Percentage of smynlvement of nerves recorded because thesr are not examned
i many indances, Ocrlusion of the nutrient arteries an the nere trosk with
infarction 1n the nerse bundles bas been demonsrated s« the (ause for the
peuropathy, The artentis in the hraln mav give vise 1o sanous findings, de-
veoding upon the site of involement, Multiple arteritis of the cerebral and
meningeal veeacls may lead to & group of sgne and svmptoms vesembling
memngesl encephalitie or svphulis of the nervous syatem T a patient with
fetrutes of undetermned etiology, polsartentic must be concilered ¢
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In polyarteritis, Kernohan® divided the course into two phases: (1)
the fundamental phase in which the small blood vessels are involved in
various organs and parts of the body, and (2) the effect of the diseased blood
vessels on the tissues they supply. In the blood vessels there is hilar necrosis
of a portion of the media and internal elastic lamina and an extensive inflam-
matory process which extends to the adventitia, Proliferation of the intima
produces narrowing of the lumen. Not all vessels are involved and only short
segments of a particular blood vessel may show a distutbance. Aneurysms
oceur with palyarteritis and may rupture The clinical course of a patient with
pol 1tis may be ly <low, with bations and issions. The
progress depends upon the blood vessels involved. Those with cerebral blood
vessel involvement may show serious derangement of function, whereas an
isolated peripheral nerve lesion is only partially disabling. In elderly patients,
polyarteritis may be confused with cerebral arteriosclerosis * ¢

PovyarTerimis witit PEripnEraL NevropaTHY adp TeRwiNaL Baatx HeMorRitace

A 34yearold woman was admitted 1 1954 with a history of having suffered from
bronchial asthma and having been placed on steroids for treatment She had noticed
swelling ol first one foot, then the other The muscles were sore and st:ff. It was diffieult
for her 1o go up and down staws, she complained of numbness of the feet, and the
“pis and needles” eensstion was distucbing to her. A week before admssion she noted
numbness of the hands, she lost the use of her fingers, and she was nnable 10 pick
up objects Examunation at that tume revealed impaired sensory perception m the distri-
bution of the left median nerve Later, she complained of headache and experienced
dfficulty 1n vision There was shght weshness of the right foor and the Jeft great toe
and impatred sensation of the left foot to the ankle. The right hand was improving
The blood pressure at that ume was 180/110 The night disc was pale and she was placed
on steroids and medication to control blvod prescure. She died having suffered a left
hemiplegz and severe headache before death

The post mortem showed small kidneys. The capeules stripped with difficulty and
had scattered areas of hemorthages over the surface The skin and subcutaneous fat
showed lesions typical of polyarteritis with throrhous of the lumen of the small arteries
and fibrnoid degeneration The arterioles of the musclea showed ofd inflammatory
changes. The bran showed the night henusphere to be larger than the left and the
convolutions flattened The small blood vessels were congested In the nght bacal gangha
there was & massive hemorrhage which measured 7 x 55 em It dissected through the
interns] ¢apsule mto the thurd ventncle (fig 3) The adjacent brawn tissue was soft
and scattered with small petechial hemorthages

DERMATOMYOSITIS AND SYSTEMIC SCLERODERMA
Many authors consider dermatomyositis and systemic sdcr‘oderms
together. Polymyositis may occur with scleroderma or dermatomyasitis and

have skin changes resembling those of scleroderma* SclemdermAa may rr\clal
ic nervous system manifestation. 'n

Raynaud’s pl a symp I
dermatomyositis, there 15 mimmal central nervous system involiement in

wnost instances. Lesions usually are confined to the muscles and shin but oc-
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Fi. 3 Terminal ganghonie hemorchage in & case of polyarteritis

casionally the peripheral nerves are involved? Andrews* indicated that the
dfferentiation hetween d yositis and sy stemic sclerorl
muscle hiopeiea continues 1o offer dufficulty.
flermatomyasitis was described by Wagner' m 1656 and shoetly after-
ward by Unvencht®® and Hepp® Adams, Denny-Brown and Pearson’ be-
tieved that the several hundred cates reported priot to 1933 probably repre

sented only a small fraction of the total number affected Various terma such
43 neus i )\ it d {

Iy shin and

s P Y 3 us and Noat
bave been applied to thus disease of unknown etiology, acute, subacute or
chronic in natare and characterszed usually by an acute or gradual ensel
with edema, dermating and multiple muscle flammation

In o review of dermatomyositis in children, Wedgwood, Couh and
Crben™ alerved several sensitivity veactions with shin and muscle changes
Penicallin and sulfonamide derivatives seem to dominate a hit of nciting
2Eete, which includes exposure to phyucal agents, salicylates, bactersal,
parasitie and viral agents’® No specific factor can be impheated Any age
Froup can be attacked and the oncet may imolve the <an, muscles, jomnts
o the nersaus system The muscles are panful and sufl. The provimal
muscles are involved early The process uenalls 13 Injaterally «ymmetrical
bt 2t miay progress on one side faster than the other There may be a rash
%ith erythema o it may be papular or wacular and inohe the face, eve-
s sally, hands and upper estremtiesss Hyman, Abessnan and Terplan™
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have noted a burning painful type of rash. A low-grade fever and photosensi-
tivity may be present. The rash usually appears in the areas exposed to sun-
light**  In the acute cases, respi y and bulbar invel may hasten
death. In the subacute variety, the muscles lose volume and become hard
and fibrotic, with contractures of the joints and skin In the chronic form,
fatigue may be an early symptom, so that myasthenia gravis is d No
muscles are exempt, including those supported by the cranial motor nerves
The heart muscle may be involved. There may be normal skin over diseased
muscles and vice versa. A relationship between der itis and carcin-
oma has been emphasized in the literature.!®

Various types of involvement of the nervous system have been observed.
In the group of neurodermatomyosius, peripheral neuropathy is prominent.
In the case reported by Kinney and Maher,® there was a collection of
lymphocytes and plasma cells in the perineurium and perivascular connec-
tive tissue of the femoral nerve. Other nervous system complaints have in
cluded delirium, ocular muscle palsies and optic neuritis, Pleocytosis and in-
creased spinal fluid proteins have been observed as well as a change in the
electroencephalogram during the acute phase of the disease. In the cases re-
ported by Wedgewood,™ the sedimentation rate was elevated 1n 12 out of
19 patients The spinal fluid studies were normal Only one patient had 2n
abnormal electrocardiogram The most useful laboratory test in confirmation
of a clinical diagnosis is a muscle biopsy.

Dermaromyostris witH DeLtiom

A 24ivearold woman was delivered of a baby i September, 1954 Becsuse of an
epsiotomy she was given pemicillin by injection Then ten days Iater she developed 8 typt
cal serum sichness hke penicillin reaction with generalized hives and swellng She was
given ACTH daily for seven days followed by an anulistammic Gradual improvement
n svmptoms was experienced On October 20, she complained of headache attnbuted
to a sinus infection A sulfonamide was admimstered for three days and stopped when
there was no evidence of sinusitis’ She continued to experience frontal headaches and
on November 5, had diplopia, on left lateral gaze She hecame very tremulous and
there was a pamful burnmng rash on her forearms and m the axllae,

Neurologic exammnation revealed a coarse nystagmus in all directions There was &
left external rectus weskness She was extremely tremalous and alternations were done
poorly Heelto-shin and fingerto-nase tests were performed with a great deal of heota-
tion and tremor She walked on a wide base and her Romberg was positive All the
deep tendon reflexes were hyperacuve but the plantar responses were normal Sensory
etaminatien was normal

The rash spread over the entire body shortly after admission She was nauseated
and confused but was aware that she was tatking to people who were not there She
cned aloud and talked almost inaccessently The suggestion of a collagen discase wes
entertained and steroid therapy wsttuted A few days Inter her skin cleared somewhat
but she was delusional and halluctnating A few days later she seemed to be clesrmng
mentally and oproving neurologically, hence, the steroid dose was reduced. Thﬂ:
was a rapid 1ncrease 1 skin symptoms and she said repeatedly that the skin did no
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teh but felt na though 1t were buming A hin and muscle biopay showed the typacsl
Trsinms of dermatomyositia

The laboratory studies 1niially showed 92 mg per 100 ml of protein m the apinal
fiud with 12 evlls, mawly fymphocytes The number of cells in the apinsl fuid erensed
a5 did the protein content duning the acute phase of her ilness with & gradusl return
© normal The electrnencephalogram thawed & marked slow wave disturbance ffig 41
which gradually returned to normal as her condunm mproved Al the present time she
1 ymptom free and has 8 normal electrocncephalogram
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Fiu 4 Slow acuity and tugh voltege patoxyemal buras i 4 gatient with derma
bmyotia during the acute phaer

THROMBOSIS WITH THROMBOCYTOPENIC PURPURA

Thrumbosis with thrombocytopemc purpura has been included an the
collsgen dieases by Talbott® and others.t = ¢ The cardina features of thre
Hinews are anemia, thromlocytopenia and ansolsement of the nervous &y«
fem 4455 The nervous syctem findings may be extremely severe and overs
thadow femporarily the other aspects of the disease. The cause 33 unknown
183 S pobyarseritie and o 1e, an Hergic baste has
beets concudered. There 15 a subintimal swelling 1 the smaller sewsele and &
*Mly depasit of epstnophilic material Latcr there is swelling of the endo-
theliaor and small areas of rupture of the material where deposts of platelets

o Lrow
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and thrombosis occurs. Diffuse involvement of the nervous system, which
accounts for the catastrophic type of course, is to be expected,
fingle case reports have .emphasized seizures or paralysis as an eatly
Vertigo, conf, 1 and coma have been reported
The clinical features include signs of hemorrhagic disease, anemia and ney-
rological symptoms. This disease is more common in adolescence and young
adults and affects females more often than males. The neurological symptoms
may appear at the begumning of the disease or they may develop later. Death
has occurred in {rom one to four weeks. In the series reviewed by Adams
and his co-workers,! 12 out of 13 patients revealed neurologic signs. There
was an alteration of i in the following range: restl jrra-
tional behavior, confusion, delirium, stupor and coma Motor paralysis was
present in one-half of the cases and a facial weakness, esther peripheral or
supranuclear was noted. Status epilepticus was reported and there were
other signs of focal lesions with agnosia, apravia and aphasia. Evidence of
peripheral neuropathy was also present. The neuropathologic description in-
cluded cellular hyperplasia, thrombosis with thrombi of agglutinated platelets
and foci of nerve cell damage in the cortex, basal ganglia and bramstem and
petechial hemorrhages.

TuroMsosts wirtit TuromBocyTorenic Punpura 14 SteriNcs

It was our privilege to ohserve the sister of & patient who had died with this
disease She was seen 1n June, 1955 and complained of double vion sntermittently
for five years She noted that the periods of double vision were becoming longer and
there was some blurring of vicion She also complamed of increased thirst snd noctuna
She bad poor coordmation of her hands with tremors that were embarrasang to her
when she tried to pick up objects or drink hiquids At tmes, there was some swelling
af the hands and she was unable to bead her fingers to make & fi-t She had always
noted a tendency to bleed easily and told us that her sicter died of thrombotic throm
bocytopenia with purpttea On exammation, she had 2 coarso irtegular tremor of the
outstretched fingers with loss of check and she performed alternation poorly. She was
1n the hospital briefly and showed normal skull flms, a normal spmsl fnd and an
electrorncephalogram that was within normal limats

1x weeks later she was resdmitted with nauses, emesis, purpura and marked
anermia She was confused, there were fncal and generalized motor seizares and appre
hension regardmg her fate when she compsred herself to her siter There was &
gradual decrease 1 awareness, seizures became more frequent, she went into coms
204 died At gost mattens she showed jaunduce and many petechial hemorrhages through-
out the body The hrain showed focal scattered vascular lesions of the arterioles 1 the
meninges (fig 5) snd deeper parts of the bramn substance There was 2 shight sub-
arachnord hemorrhage The bone marrow showed hyperplasia with the usual number of
megakanyacytes being present Durng her hospital stay she had a blood count of
2,500,000 red blood cells per cu mm with & reduced number of platelets; later her
blood count fell to 1800000 red blood cells per cu. mm. with 5 Gm of ‘hemoglobin
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Hic § Thromboss with thrombacyfopemic purpura showing theomboos with organ
fstion 10 8 mentngeal vessel

ELECTROENCEPHALOGRAPHY

The myulvement of the central nervous system as determined by electro-
encephalographic changes has been imvestigated by a pumber of au
thars ™ 33,3591 [y sjudy of rhetmatic fever by Lam and Tiler, there
were 13 cases with chorea who showed abnormally slow frequencies with
improvement during a remission Of the 13 without chorea 6 had abnormal
slowing correlated with hypotona and decreased tendon reflxes. In 3 cases,
tetial electruencephalograms correlated well with improvement of the chnical
Hate. 1t was suggested that the elec ! are evidence of a diffuse
cerebral imolyement. Lewis, Sinton and Knott*! studied the electroencephalo-
Erams and spinal fluids of patients suffering from & variety of collagen die-
fawes, Fifty.three per cent had bnormal records while 43 per cent showed
Tocal patierns Tn 43 per cent, there were changes tn the spinal fluid proteins
ot the collondal gold reactions, Tn nine of the eleven patients with systenuc
Topus, abmormal records were observed, Two of their fise patients with
dermatumyoites had abnormal records

In 2 teview of 53 cases with callagen disease, Krump® did not conader
the Bivelectric potentials to be specific, With abatement of symptoms the
""Tlru(nrrph-‘llugram 1mprove] but under treatment with ACTH, some im-
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proved while others worsened. The major finding in the electroencephalo-
gram was slow waye activity with some paroxysmal bursts. It may not parallel
the clinical findings If mental changes deseloped during ACTH therapy, the
electroencephalogram revealed delta paroxysmal bursts with beta rhythms
i the rolandic areas. During the active phase of the disease, slow waves
were present in most instances. Pine and Engel® in a study of electro-
encephalograms of 32 cortisone and ACTH treated patients, noted that a
few became ab | during but one was idered to be due
to the advancing disease process. There was no correlation between the
electroencephalogram and electrolyte disturbances. In four patients with
alkalosis and hypokalemia, no i electr phalographic findings
were noted. They luded that the el phalographic changes could
not be specifically related to the effect of adrenal hormone therapy. One
group of patients'® who received cortisone had only a slight increase in the
alpha frequency and a tendency toward a normal record. With metrazol
activation, it was observed that cortisone did not decrease the cerebral con-
vulsive threshold significantly. Wayne™ studied the records of 43 patients
without obvious metabolic or emotional pattern. He helieves that the stability
of the pretreatment el phal, is imp in prognosis. Electro-
Iyte balance, a stable personality structure and absence of stress were other
considerations. Most of the patients with a collagen disease had an abnormal
record. Russell and s co-workers reported that seizures diminished during
steroid therapy while others have not noted any change. In the study by
Russell, Haserick and Zucker,®' abnormal records were found in seven of
eleven patients In the five patients with seizures the electroencephalograms
were abnormal. Of the sit patients withont nervous system maimifestations,
only two records were abnormal. Abnormal records consisted of high wllag.;e
asynchronous five to seven per second frequencies or moderate voltage six
to eight per second frequencies interspersed with normal alpha patterns The
most common electroencephalographic abnormality was a slow delta fre-
quency, diffuse and asynchronous It was noted that all of therr patients in
remission had a normal record while in the terminal phace all the records

were abnormal
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the clinical findings. If mental changes developed during ACTH therapy, the
electroencephalogram revealed delta paroxysmal bursts with beta rhythms
1 the rolandic areas During the active phase of the disease, slow waves
were present in most instances, Pine and Engel® 1 a study of electro-
encephalograms of 32 cortisone and ACTH treated patients, noted that a
few became abnormal during treatment but one was considered to be due
to the advancing disease process. There was no correlation between the
I phal and electrolyte disturb In four patients with
alkalosis and hypokalemia, no i 1 phal hic findings
were noted. They luded that the electr phalographic changes could
not be speaifically related to the effect of adrenal hormone therapy. One
group of patients® who received cortisone had only a slight increase in the
alpha frequency and a tendency toward a normal record. With metrazol
activation, it was observed that cortisone did not decrease the cerebral con-
vulsive threshold significantly. Wayne™ studied the records of 43 patients
without obvious metabolic or emotional pattern. He believes that the stability
of the p ! halogram is i in prognosis Electro-
Iyte balance, a stable personality structure and absence of stress were other
considerations. Most of the patients with a collagen disease had an abnormal
record. Russell and his co-workers reported that seizures diminished during
steroid therapy while others have not noted any change. In the study by
Russell, Haserick and Zucker.*! abnormal records were found in seven of
eleven patients. In the five patients with seizures the electroencephalograms
were abnormal Of the si¢ patients without nervous system mainifestations,
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The Heart in the Connective Tissue Diseases

by Joseph T. Roberts

A GREAT CHANGE HAS EVOLVED in the past decade in appreciation of the fre.
quency and significance of heart disease n patents with rheumatoid arthnts
as well as the other connective tissue (collagen) disorders. It 1s apparent that
many, if not most, of the patients suffering from one of these maladies have
severe changes in the heart which may require treatment during the course
of the disease The most common connective tissue disease with cardiac
complications is rheumatic fever. Heart disease of some degree is evident
at some period 1n almost all patients with this malady. The cardiovascular
manifestattons of rheumatic fever resembles those less well known in rheu-
matord arthriis and the uncommon collagen diseases. Distinction 1s often
impossible except on the basis of arbitrary eriteria or subsequent develop-
ments and specific studies

Until quite recently, 1t had been a comnton behef that heart disease was
seldom caused by these common and uncommon collagen diseases with the
exception of the syndrome known as Lib Sachs disease, a i
of systeruc lupus erythematosus, and one often masquerading as subacute
bacterial endocarditis or nemwspecific myocarditis. So generally has this
opmion been shared that the finding of myocardial, pericardial or valvular
changes was often thought to be sufficient to distingush patients with rheu-
matod arthritis from those with rheumatic fever. It still is valid that in the
early and acute phases of 1llness, 1t may be difficult to dxﬂerenhale except in
retrospect after the devel of clearcut d } heral or
other lestons Another important concept mn recent years has been the aware-
ness that the heart may suffer from the effect of collagenous changes in
peripheral organs or blood vessels of erther the pulmonary or general
system (table 1}, The converse relationship is also becoming more apparent
with the realization that altered cardiac output or embolism ansing from the
heart in the connective tissue maladies may cause changes in peripheral
tissues which in tum exaggerate the signs of the underlying heart disease
The treatment of heart farlure, cardiac pain, arrhythmias and other cardro-
vascular problems 1s ususlly similar in patients with collagen system diseases
and rheumatoid arthritis to that required in other etiological forms of heart
disease.
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THE FIBROUS SKELETON OF THE HEART

The fibrous skeleton of the heart, as m other organs, consists ofz (1) the
three types of connective tissues fibers {collagen, elastic and reticular fibers) ;
(2) specialized cells producing and holding these fibers in place, particularly
the fibroblasts and migratory tissue cells; and (3) the material between
the other elements which is referred to as the “ground substance™ or “mter-
stitial spaces and flmd.” The collagen fibers are thick, long straight fibers
with 2 relatwely limited power of stretching and vary between 1 and 20
wicrons m d. These fibers ionally may branch and fuse but
usually are bound firmly at each end to give a point of fixatton. The elastic
fibers are much thinner, are highly refractile and appear as both single
strands and as groups of strands, lamina or layers. They often appear to be
unattached and are characterized by more elasticity. The reticular fibers are
thin fibers arranged m loose, basket-like networks around other umits of
structure and usvally are not visible except with specialized metheds of study.
The large, strong, firm collagen fibers are arranged 1n the heart 1n the
following several mmportant structural units which have been specifically
developed 1n nature to provide the heart with 1ts essential units for operation.
The heart valves (mutral, aortic, pulmonic and tricuspid) are peculiarly
adapted shelves of dense collagen which extend mto the blood stream with
special attachments at the commissures, with nodules (of Arantius) and
Junular edges molded so as to guide the flowing blood in one direction only
in a normal heart These shelves of collagen are poorly supplied with blood
) or lymph vessels normally and are covered by two layers of endocardium.
The mtral and tricuspid semilunar valves are scalloped at therr edges with
the pomts being continuous with dense cords of collagen (also surrounded by
endothehum) which are known as the chordae tendineae These chordae ten-
dmneae 1n each ventricle appear to be attached to the papillary muscles but
actually are contmued directly nto the broad planes of wnterstinal colla-
genous tissue lymg between bundles of muscle fibers in the myocardiam

From these large bands and planes of connective lissue, thinner planes of
into smaller comp

hdivid

1 tissue the
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containing the umits of heart muscle cells These subdividings become smaller
until there are surrounding networks of collagen tissue about each strand
of heart muscle syneitium The larger planes of interstitial tissue 1n the myo-
cardium are fused with a very dense unit of eollagenous fibers which ferms
the four ralvular rings (aortic, mitral, puimonary and tricuspid) Between
these four adyacent rings of dense collagen, there are dense triangles of col-
lagen which bind the rings together and give firm fixation for the other sup-
porting tissue and contracting muscle of the heart and for the two major
outflow tracts

In addition to these umts of the fibrous skefeton of the heart, collagen
and elastie fibers {and to a [esser degree reticular Ahers) contribute to the
supporting wall of each of the blood and lymphatic vessels throughout the
heart, The connective tissue fibers are more abundant in the walls of the
arteries and arterioles than 1n the vems, lymphatics and venules but even
the capillaries appear to have at Jeast one or two strands of collagenous fibers
outside the endothehal liming Collagen fibers also surround, as a sheath,
the clumps of specialized cells of the nodes and hundles 1 the conduction
apparatus and 1n the ganglion cells and nerve supply of the heart. In some
hearts, a specralized space known as “the sheath of Curran” may be demon-
strated as a fascial bursa surrounding the atrioventncular bundle of Kent
and His A loose plexus of connective tissue, chiefly collagen, 53 present in
the subendocardial layer between the endothelial Lining of the heart's cham-
bers and the myocardium, A nm:lar layer 13 found between the m)ov:ardnlm
and the visceral d d In this §
sheath are found the superﬁcml cmdm vessels and l,mphancs The parietal
pericardium i3 alsa a dence sheath of collagen with a thin outer sheath
loosely blending with the surrounding tissues, specially modified to prevent
the heart from expanding oo greatly dunng diastole and to gne some
fixalon to surroundmg structures The pericardum also allows the heant
10 swing suspended within the rigid bony thorax, as does a body 1n a ham-
mack, with flexible support but also protection against shock by resilience
during motion or blows Diseases of the collagen and fibrous tissue i any
portion of the heatt or its vessels may mterfere with the functions of these
fibrous parts of the heart or of the other functional wmts of the organ sup-
ported by them

RHEUMATO!ID ARTHRITIS
Crintear CHARGES
Until recent years, 1t had been a general behef that heart disease occur-
ing in patients with rheumatoid arthritis was coincidental, with no causal
relation and furthermore that such associations were quite rate In the past
ten years, however, a highly controversial literature from many areas has
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reflected what now seems to be a fairly common association. The incidence
of moderate to serious degrees of heart disease in patients with rheumatoid
arthritis is reported variously as between 10 per cent and 50 per cent. This
wide range reflects chiefly a vanation in the critenia used for diagnosis of
the heart disease, the severity of the rheumatoid arthritis as well as the period
and intensity of observation of patients under study. My own experience indi-
cates that the grest majority of palients with rheumatoid arthritis, in a clin-
ically typrcal form, will have recognizable to severe signs of heart disease
during the acute period of the disease and certainly during the later or near-
terminal phases.

Duning acute phases of rheumatoid arthritis, especially during periods
with fever or 1f exertion 1s strenuous, <hortness of breath, severe palpitation,
rapid heart rate with rapid shallow respiration and cough, with cyanesis
(often mottled) and precordial, substernal ot even shoulder and arm pain,
may be found Irregularities or slowing of the pulse are found also. Fre-
quently, pamn in the chest, arms or neck in arthritic patients is attnbuted
to d: m the lar or skeletal supportive tissue, In ad-
dition to such mechamsms, these changes may be caused by relerred
catdiac pain of the anginal or coronary insulficiency types. It hay not
been unusual to have the pain persist long enough to be suggestive of
acute myocardial infarction, This indeed occurs on the basis of either
the intnosic changes by the disease in the coronary vessels or secondary
to the ordinary type of coronary artery disease aggravated by the anemia,
tachyeardia and toxemia of 1h id aclivity. This aseociation of coronary
disease and rheumatoid arthritis is more than that due to age, weight, habits
and other known factors which may modify coronary disease. Abrupt in-
crease 10 weight may occur due ta edema of the lower extremities, fluid re-
tentton in the abdomen or chest caused by heart failure and by hepatic.
renal, dietary or other factors. Of these, salt retention and detary use of
excessive fat and calories are significant

Rheumatoid arthritis may make its appearance initislly in people who
are moderately or seriously overweight and this more than an)ﬂ.\ing else
predisposes to the onset of signs of heart failure or cardiac insuﬂ'xcxency.v In
later phaccs, of course, rheumatoid athritis patients may be underweight
and malnourished with signs of nutritional deficiencies cnn{usmg .and aler-
ing the picture of the heart disease A deep-seated, dull aching pain around
the heart may bo revealed 1f carelully elicited and is related 1o p.mt:ard\\\}
during acote periods of activity as well as the obliterative or constrictive perl-
carditis sometimes recogmzed during the late phases of rheumatoid arthyitis.
Palpitation, cardiac fear, cardiac ne\lme‘is, apprehension and thcd s&;\se ?([
impending disaster are noted also. Systolic mitral murmurs of grade 1 or
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intensity may be present with exaggeration to grade 11 or IV on exertion.
Systolie pultmonary murmurs are next in frequency and the two are olten
associated or inlerchanged. Diastohc mitral murmurs or even presystohie
apical rumbles, highly localized and identical with those of rhenmatic mitral
stenosis usually are transitory during the acute phases of the disease with asso-
cisted enlargement and cardiac dilatation These murmurs are often out of
proportion to valvular findings during autapsy They may be due to valvular
thickening, sh or adhesi or to d ] anemia,
bertber1 or other metabolic changes Pulmanaxy diastalic or avrtic diastolic
and systohic murmurs are observed less commonly although in the older age
group of patients a harsh, wntense gortic systohic murmur transmitted into
the neck 15 not unusual because of erther coincidental or possibly related
aorlic stenosis.

Pencardisl friction tubs (usually of feeting, recurrent and 1ndistinct
type) have been reported in rheumatoid arthrinis as well as gallop thythm
of either systohic or drastohic type, splitting of euher first or second sounds
or both, exaggeration of mitral first sounds or pulmonic second sounds or
ather changes m the heart tones are common and especially exaggerated by
effort. During clincally active phases or after the prolonged mactivity, the
heart tones are of poor quality, law intensity and at limes inaudible Petechsae,
ecchymones, easy brusing, enlargement of the spleen and Iner, cnnghmg up
blund or other sputum and peripheral or centraf thromt
are often the terminal mam(c:lauans or may appear eycheally after apparent
improvement from an acute arthritic phase,

Balhstocardrograms and other methods may reflect the myocardial,
valvular, percardial or coronary srtettal abnormalities None of these physt-
ological vanations has specific relation to ehologrcal factors: they indieate
anatomucal and functional chﬁnges m basic mechamsms The more nearly
tautine use of the el and brochemical studies,
especially of the electrolytes, has been mast helpful in the recogmtion of the
frequency of cardiae involvesment by rheumatord arthritis The electro-
cardiographic findings include vartable and shilting changes n the T-waves
and 8.T segments Atrial tachscardia, multifocal premature systoles fatrial
ot ventsiculars, wandenng pacemaker, severe sinus arrhythmia, abnormal
U-waves, peolonged or shortened QT and PR scgments are seen at times
Arial fibrillation and flutter. low voltages and ventrivular tachyeardia usually
Endicate critically serious myocarditis or pericardris and, of course, ventricu-
lar fibrillation or cardiac standstill are most ominous signs

Patnorocicar, CHANCES

There are wide satiations 1n the pathological signs of mvolsement of thia
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Fic 1 Chrome nodular pericarditis wn a case of theumatoid arthritss, The pavietal
penicardium 13 thick and dstended, the wisceral pericardyum 15 thickened, wrnkled and
studded with small nodules A few fibrous adhesions ate seen in the left upper area of
the picture The distended pericardial cavty was flled with yellowish turbid matessal
A. Parietal penicardusm B Visceral pericardium € Nodules in percardiom
organ because of (1) the large number of collagen fibrous units in the heart
and its appendages; and (2) the great variation in changes in these collagen
fibers by the various stages of actinity of the disease and modification by
varied forms of treatment. In the bands of collagen fibers found throughout
the myocardum as well as 1 the pericardium and endocardium, there are
two principle forms of alteration: (1) a nodular form (fig 1) with nodules
resembling the nodules found under the skin and near the tendons, varying
1 size from less than one mn. to one cm occasionally, and consisting of
irregular whorls of collagen fibers with accumulations of large amounts of
brightly eosinophilic fibrinoid matenal or ground substance, and fragmented
collagenous fibers (fig. 2); and (2) a non-nodular form with itregular
thickening, fbrinoid changes, 1rregular staining characteristics, thickening
and f) ion of the coll fibers throughout the heart. Either
type of change may be found in relation to the walls of the coronary arteries
or arterioles (fig. 3) and i the walls of the aorta, pulmonary attery or

attached veins.
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Fi¢ 1 Chrome nodular pencarditis m 8 ca<e of rheumatoid srthritis The parietal
pericardium 13 thiek and distended, the visceral pericardium 1 thuckened, wrinkled and
studded with small nodules A few fibrona adhesions are seen in the left upper area of
the picture The distended pertcardial cavity was filled with yellowish turbid msterial
A. Panetal pericardium B Visceral pericardium C Nodules 1 peticardium.
organ because of (1) the large number of collagen fibrous units in the heart
and 1ts appendages, and (2) the great variation in changes in these collagen
fibers by the various stages of actvity of the disease and modification by
varied forms of treatnent. In the bands of collagen fibers found throughout
the myocardium as well 2s in the pericardium and endocardium, there are
two principle forms of alteration+ (1) a nodular form (fig 1) with nodules
resembling the nodules found under the shin and near the tepdons, varying
in size from less than one mm to one em occasionally, and consisting of
seregular whorls of collagen fibers with accumulations of large amounts of
brightly eosinophilic fibrinoid matertal or ground substance, and fragmented
collagenous fibers (fig. 2)5 and (2) 2 won-nodular form with irregular
thichening, fibrinord changes, rregular stamning characteristics, thickenng
and {rag of the coll fibers throughout the heart Either
tyge of change may be found in relation to the walls of the coronary srteries
or artetioles (fig. 3} and in the walls of the aorta, pulmonary artery or

attached veins,
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Fic 1 Chronic nedulsr pericarditis wn a case of theumatowd arthrnis. The parretal
pencardiam is thsch and distended, the visceral penicardium 18 thickened, wrinkled and
studded with smail nodafes A fow fifwous adfhesions are seen fn the left upper ares of
the picture, The distended pencardual ravity was filled with yellowish turbid matersal
A Panetal penicardwm B Visreral penicardum € Nodules in pericardium

organ because of (1} the large number of collagen fibrous units in the heart
and sts appendages, and {2} the great variation in changes in these collagen
fibers by the varions stages of activity of the disease and modification by
varied forms of treatment. In the bands of collagen fibers found throughout
the myocardium as well as in the pericardium and endocardium, there are
two principle forms of alleranon: (1) a nodvlar form (fig. 1) with nodules
resembling the nodules found under the skin and near the tendans, varying
1n size from less than one mm. to one cm. orcasionally, and consisting of
irregular whosls of collagen fibers with accumulations of large amounts of
brightly eosmophilic Bbrimoid material or ground substance, and fragmented
collagenous fibers (fig. 2); and (2} a non-nodalar form with irregular
thickening, fibrincid changes, irregular staining characteristics, thickening
and fragmentation of the collagenous fibers throughout the heart. Either
type of change may be found in relation to the walls of the coranary arteries
or artericles (fig. 3) and in the walls of the sorta, pulmonary attery or

attached veins.
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In an analysis of various reports of rheumatoid arthritis, the frequency
of amyloidosis varies from “rare” to as high a frequency as one of six pa-
tients or one of eleven patients studied at autopsy. Amyloidosis may be re-
sponsible for the high freq of albuminuria in severe rh id ar-
thritis, and it may be aggravated by use of cortisone or related materials.
Emaciation s an important and outstanding finding, at times with atrophy
of the heart but more frequently with cardiac enlargement, hypertrophy and
congestion of organs as in congestive heart failure from other causes The
incidence of pericarditis is noteworthy. Complete obliteration of the peri-
cardial cavity with thickening of both layers of the parietal and visceral
pericardium or epicardium has heen an unexpected finding at autapsy in
patients with rheumatoid arthrins (fig. 4). Usually there has been relatively
little gross evidence of severe constriction of the heart although the peripheral
edema and cardiac type of disability in pect might have sug; d this
st times The pericardial chenges have not been of the obliterative type but
have corprised fibrinous exudates, excess amount of effusion, or nodules
resembling those found under the skin. In rare cases the pericardial sac con-
tains an accumulation of thick creamy or yellow material high in cholesterol
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Fic. 3 Wall of a coronary artery m theumatond asthntiy, from the heatt &{io‘wn‘
ia Figare 1 Sevese fbnnoid 1 and deg of the rodobela
and medol lager are ewdent with mfkcation by lymphocytes and other celfs in -
advennia Magmfication. X120 Arrow ndicates internal efastic tsmiaa betweea thie
fbrnod of ntims and the media
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content, In other cases, the small areas of white opaque pericardual thicken-
ing, known as “soldier’s plaques™ are found but probably in no greater fre-
quency than in autopsies of all other types

Valvular and end. dial lesions, in igtion with rh id ar-
thritis, have been the point of most argument as to significance. Opacity and
nodular or plaquelike thick of the endocardum at the edges of the

mitral or other valves, sumilar lesions or with small granular nodules or
granulomas on the chordae tendmeze or on the endocardium lining the
cavnty of the Jelt ventricle (more than other chambers) have been reported
These changes have been thought to be due to 11) the disease, or 12) 1o coin-
cidental assaciations of non.specific or aging factors, or (3) the residuals of
unrecorded rheumatic fever Because of a recogmition in recent years of the
fact that rheumatord arthntis may be a forerunner of one of the uncommon
collagen diseases, the findings in autopsies today of rheumatord arthritis
may be even more bizarre and complicated than in the past. Whether such
& changing trend is simply comcidental or 13 due to the effect of more com-
mon uce today of the host of available potent drugs and hormones, to com-
plicating infections and metabolic changes, or to other factors, cannot be
determimed with certamnty at this trme. Changes m the aortic valve, espe-
cially aorlic vahular stenosis, have been recognized in the past but were
thought to be due to comerdence. However, in some cases, nodules of a more
spetific type and resembling those of rheumatoid asthritis in other parts of
the body have been fuund in the aortic valve of cases with either se\tre
#ortic stenosis or aartic i ara bi of the two f
disorders.

SPONDYLITIS, MARIE-STRUMPELL DISEASE, OSTEOPOROSIS, FELTY'S
SYNDROME, PAUNDROMIC ARTHRITIS, AND STIU'S DISEASE
In each of these conditions, the occurrence of heart disease is Jess fre-
quent than in the typrcal forms of rheumatoid arthritis. Any of the comments
made in the previous section on rhenmatowd arthntis may be approprlake
at times in di fon of these drtions which are jered by some
t‘]lmclans m be subdivisiona or variants of the broad spectrum classified as
d arthritis Minor variations in emphasis are noted With rheuma-
toid spondyhiis or ManeStriimpell disease, the heart may be affected as
mamfest by (1} cor pulmonale and by lumitation of the vital capacity due
ta the fixation of the Tibs on the sternum and spinal column, or (2} aortic
insuffciency or stenows. In Still's diease or Felty’s syndrome the heart js
less often invohed than jn typical rheumatoid arthritis and is more likely
to be affected by secondary changes in the coronary arteries, putrition, hlood
bressure, anerua, leukopenia with susceptthility to {nfections, polyeythemta
and other assnciated factors than by rheumatord arthrtis itself.
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SYSTEMIC LUPUS ERYTHEMATOSUS

Involvement of the heart has been recognized in systemic lupus erythe-
matosus mote often than in the other uncommon collagen diseases. Recogni-
tion of the L. E. cell has brought new emphasis upon the malady, especially
in young adults with arthritis or arthralgia. In my experience, it has not been
unusual o encounter patients with a diagnosis of acute rheumatic fever or
rheumatoid arthnitis for a period of time and subsequent development of
the diagnostic features of systemic lupus. Tn other instances, the incidental
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Fic 4. Nodular areas of wisceral di with
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study of & muscle biopsy, or a smear for LE cells, the finding of leukopenta,
an abnormal serum globulin or eosinophilia leads to the correct diagnosis

Cuinvicar FEATURES

In the past, systemmc lupus has been considered to be a disease principally
of females After an 1mtial transient illness with low-grade fever and joint
pains with swelling and tenderness and a blowing systohc mutral murmur,
the patient responds to symptomatic treatment with little evidence of serious
involiement of wital structures Se\eral months or years later, however,
there is of oV dowing the arthral, Moderate to
severe anemia, allumin and occasional red cells 1n the unne, with pallor
and tenderness over the liver and spleen may then be found As the severnity
of systemic lupus varies with apparently spontaneous remissions, often for
mnnths or even years, so does the seventy of heart discase vary In almost
every fachion, 1t resembiles the heart disease of rheumatic feser and the less
well recognized heart disease of xhcumalaul arthnitis In many caces, the

divease prog) to ! with uremia, convulaons,
evere anemia, heart feulure, baliems, thromt l \ seplic
fever, coma and death In other patients, however, there are rrlﬂll\rly briel
episodes of sudden anema, requining transfusion or tung,

with fever, fatigue, arthralgia and flaring of the skin n.-h During such phases,
there may be a rapid heart rate with «inus or atrial lxdl)cal’dla, atrial fbnl-
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lation or flutter, sinus arrhythmia, weakening of the heart tones and short-
ness of breath or moderate edems. A pericardial friction rub and vanable
murmurs are often heard during this phase. These murmurs may be either
diastolic or systolic but usually are widespread systolic precordial murmurs
The presence of rales, enlargement and tenderness of the liver, puffiness of
the face and edema indrcates congestive heart failure Glomerulonephritts may
be suspected as the canse. The electrocard is often confi 3y of
these .changes and usually shows non-specific RST segment and T wave
n

changes typical of a pecific type of myocarditis and ditis. The
blood pressure in this phase is usually normal unless 1t is decreased below
normal by the presence of pericardial effusion and tamponade or the heart
failure of myocarditis. Occasionally the blood pressure is elevated through
the illness but f elevated in the early phases, it is usually only moderately so
and transtent. Gallop rthythm, an accentuated pulmonary second sound, loud
and accentuated or reduplicated mitral first sound or other changes in the
cardac tones may reflect the widespread and variable damage to the heart
muscle and valves. During the periods of remission, each of these abnormali-
ties may disappear. After intervals of relative good health, longer periods of
iliness are mixed with shorter periods of convalescence until the terminal
phase begms, Deterioration may be apparent with rising blood pressure,
: "

P inuria and hemat with casts and poor concentrating
ability, severe and relatively intractable congestive heart failure of both the
1 ipheral systems, thromb boli plications of small

P and P
vessels througho:n the body and occlusion of vessels to vital structures, In
this phase, the heart may be enlarged.
Patsorocic Finoives

Classically, the characteristic lesion of the heart js the “non-bactenat
or sterile verrucous endocarditis” of Libman and Sacks These are slightly
elevated, flattened plaques or nodules most abundant on the ventricular sur-
face of the mitral valve although observed elsewhere on any of the valves,
chardae tendis de dium of the chamb M ically, these

or :
ate thickened lations of eosinophilic coll fibers with areas

of fibrinoid degeneration and invasion by lymphocytes and covered wiz,h
Iayers of thrombosis at times but without colonies of bacteria unless this
is a secondary compheation (fig 5). The heart may be moderately e‘nl.ﬂ(ged
with hypertrophy and dilatation; pale and altered staining characteristics of
the muscle fibers may be dem d. The pericardi d u and
endacardium show ecchymoses, small pinhead scars and acctxmuh'hans. of
rmllammatory cells about the walls of the small blood \esse}s with l}uckcr_ung
of the med:a and intima and thrombosis (fig. 6). At times these lesions
are dificult to distinguish from Aschoff bodtes, zones of non-specific myo-
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Fic 5 Fibunoud matenal in the angle between the valve and the ventniculor wall
of & case of aystemic tapus Magmificatron  x163

cardius or the lesions of rh d anthrins, sclerod or i

"brinous pericarditis is obsersed upon pathological exammnation m 2 num-
ber of the patients, A large pericardial effuston, usually serous but somelimes
Bloody, has been reparted There are few diagnostic features in the pen-
cardial or myqcardual abnormalities of lupus but today the disease shauld
be suspected 1n patients in whom these abnarmalities are found. Hypertrophy
of the keast may be voncentric, involving hath ventricles or may involve
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exther ventricle more than the other, In such a case, the electrical axis may

Totate, to the left if the left ventricle is enlarged as with severe hypertension

or to the right and vertcally if the nght ventricle is enlarged as a sequel to
d oul

s .
::Et y P y fibrosis of systemic lupus erythe-
atosus
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Fic 6. Arterioles in the myocardium of a case of lupus The narrowed lumen (due

to fibrino:d thicheming of the mtima) with eccentric penivasenlar cellular mfltration is
typical of changes found 1 artenwoles throughout the entire hody Magnification: x72

POLYARTERIVIS
Polyarterttis or polyangittis, is a dsease with complicated clinical mani-
festations related to the widespread and variable infl; y changes to

be found in the walls of small blood vessels of all types and in all areas
The dragnostic lesion is a fibrinoid degeneration of the collagen fibers in
the medium sized and small blood vessels, arterial, arteriolar, and venous
throughout the body Often these changes lead to weakening of the wall
of the vessel with nodular bulging and accumulation of inflammatory cells
nearby. which when present, gives rise to the nodules from which the older
name “periarteritis nodosa” was derned (fig. 7). In the majority of situa-
trons, however, the nodules are absent or of minor importance. Stnce the
early description of the disease by Kussmaul and Maier in 1866, poly arteritis
has been considered to be extremely rare until the past ten years As with

the other collagen disorders, however, its frequency has become more com-
idespread with better unds d:

mon or its recognilion has become more
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ing of the diagnosis, Although the disease may molve many organs, the
kidney is affected more frequently than any other organ, with the heart
second 1a frequency. It is obvious that 2 number of patients with polyartensus
will show signs suggestive of heart disease at some phase, due either to the
imolvement of the heart itself or of one of the other organs which predispose
to heart farlure.

Fie 7 Drawmng of the heart of & patent who died from polyarienis The mul
berry-like aneurysms of the coronary arteries with pericardzal changes are noted

The onset 13 uaslly insidious and progressive, less often intermittent,
but may he sudden and rapidly fermnal if major arteries with thrombosts
or hemorthage from ruptured small aneurysms in vital areas are involied.
Because the discase mvolves principally the middle and small sized arteries
and arterioles, the chinical mantfestations vary greatly according to the
crgen affected. Polyarteritis produces cardiovaccular symptoms and signs

¢ 10 gross and microscopic inyohiement of any portion of the heart As
a result, tachycardia, thythm disturl progressive hyf and
changing murmurs with friction rubs are common. During acute, progressine
Of terminal phases, howeser, more so than in the other collagen disorders.
primaty apyulvement of the arteries leads to occlusion of coronary and
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renal vessels with the typical signs of either myocardial infarction or hyper.
tension, with related pericarditis, congestive heart falure and thrombao.
:mbo!lc < pli With these di i the findings on physical
e I d phic and other studies, may be those of the
other collagen diseases. There may be any degree of cardiac enlargement,
myocarditic bulging, valvular or functional murmurs, rhythmic chanﬂes’
n the ECG or pericardial involvement. -

"o
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Fic 8 Polyarteritis of a coronary artericle in the myecardium. The severe eccentric
perrvascular mfiltration with round eells snd other wflammatory cells plus fibnnord
changes 1 all three layers of the artennlar wall are evident Ulceranon and loss of the

elastic lamina and of the intima 1s associated with weakeming and bulgmg of the
Magmfi x521. R duced b, of the

arteniolsr lumen and wall b
Armed Forces Instute of Pathology, Walter Reed Army Medical Center, Washington

25, DC. picture number 54 19229 Courtesy of Dr W B Manion

ParHoLoGIC FInniacs

Microxcopically, the lesion of polyarteritis is segmental with injured

areas merging nto normal lengths. In the acute phase necrosis and thick-

ening of the collagen fibers 15 most severe in the media and less so in the

intima and adventitia of the small arteries The thickened collagenous fibers
sl snaphil

undergo fibrinoid deg ion. Infl y cells, esp P
infiltrate the vessel walls. Initially, the media and adentitia are damaged

more than the 1ntima, Usually this leads to thickening of the wall which is

eccentric and extends into the sur riadyentitial ticsue. Ci ly
in later phases, rupture of the internal elastic lamina allows the effect of the
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Fic 9 Myocardial fibrosis with atrophy of muscle cells and proliferation of dense
eallagenous fibers 1 the beart of a patient dyng from scleroderma 4 few cellular
infilizations are seen Magnification x110 Reproduced by pecmission of the Armed
Forces Insutute of Pathology, Washington, D C. Pucture number 5118381

blood, pounding under pressure, to herniate the wall so that aneurysmal
bulging of the vessel occurs in a nodular fashion along its course. Ulceration
of the ntima 15 more common than proliferation and thrombosis with partial
ot complete occlusion usually follows (fig. 8).

Tn some cases, apparent efforts at healing occur with fibrosis and
atrophy of the vessel and infarction of the area supphed unless collateral
eirculation develops. In some patients, the polyarteritis may be confined to
only & single vessel such as one coronary artery or one vessel 1 a bran
or m the kidney. In the majority of patients, however, the disease progresses
alter the climcally recognized onset This 1s especially true 1n patients with
cardiac involvement. A striking and dragnostic gross finding is the presence
of nodular or ancurysmal bulging of the coronary arteries, often throughout
theit entire length Obliterative or other forms of pericarditis, sclerotic or
vahular changes, focal myocarditis due to occluston or perivascular inflam-
mation in small coronary vessels have been reported, The heart may be
moderately enlarged (500-600 Gm 1n weight) rather than the cor bovinum
{700-1000 Gm ) variety unless hypertension has been severe for 2 long time,
Myocardual nfarction of segmental, diffuse and patchy, recusrent, or aneurys-
mal forms may be a basis for surprise when nfarction is recognized in a
telatively young person Such & wide spectrum of anatomical changes ex-
Plains the varisbiki y of &l 1 phic or hic signs.
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SCLERODERMA »‘:, -

Invoh.emen( of the heart (fig. 9) is one of lhetgwf““ ~

ments during scleroderma. The patient may seek med = '-h

d 2T ¢ F

of cardiovascular symptoms or signs with severe and 1" flald '?/"'— Y

graphic abnormalities. At other i i s is 7T /m‘-;ﬁ
ies. At other times, the diagnosis is%#.2 2. =22

major complaints referable to the small blood vessels o%&};"% K2
The shin on these areas, especially of the phalangeal sharF‘" PRy

. . ot

contracted, non-elastic, shiny and relatively poor in sens ‘;'dt»') TN

patients described the appearance of his fingers as “hke l}"’*\?" X Iy

glazed ceramics”, and at other times as waxy, cadaveric orh e n? Rt

Cyanosis with reticular striping, patchy areas of re>m&,,~ 72 =2

at the fingertips, loss of nails and hair on the hands or fingt¥o TS

4 G randwt

ility of the skin m the involved areas lead to usc]cssngss'ré"j?;\‘;,

parts. A pericardial friction rub may be detected. The hear Aagf:.ﬁ e
small or contracted on study by radiography. Various mum’l"{’;’f&ﬁ:‘\?q‘
seported from time to time. Murmurs are suggestive of mitr: :&?i@
or of mitral stenosis during the intermediate phase of the diu}g}’d;‘fﬁ&'o
trocardiogram reflects the widespread myocardial damage wil’l{: 7}::‘?.”:?‘
variable changes in the ST segment, T wase contour of all wavesES &5 S
of bundle branch block, atrioventricular conduction defects !}:\'::“éz"/‘
disturbances of all types Masking these changes or obscured by M\-w\:_y,
he found either (1) the left ventricular hypertrophy, strain an&&-m““ -(\c\“
nance due to the mitral insufficiency or hypertension commonly -y ae S oy
by the disease, or (2) the right ventricular hypertrophy, strain .anqgc!‘—\h:;r\“'
derance with atrial injury and changes which develop as a sequeib¥*<"
pul y fibrosis of sclerod o
The changes in scleroderma are most severe in the myocardiu «
collagen fibers are thichened and proliferated in both the large and vt 3¢ &
fibrous bands throughout the muscle. Frequently, myocardial scarr‘f““‘k““.
of an unusual type. The scars are unusually vascular at times andym\y“’f\“
resemble granulation tissue more than do the scars resulting irom arku W
sclerosis or an old myocardial infarction. In other areas the muscle fi whv®
appear atrophied, fractured and very small. Many fibers appear s} groerd
grated or lost. They resemble the small fibers reported by Roberts and Bexes ¥
in their experimental and clinical study of constrictive pericarditis whi.ste ™
suggested the term “atrophy of disuse™. It 1s unusual to find cellular infiltr.lgs pt
tions except for small numbers of eosinophils in the fibrous tissue. Periwhu®
cardial involvement is often reported but usually less constricted or thickyyesr
ened than in other causes, Subendocardial fibrosis is common as an exag-m i
geration of the myocardial fibrosis. Thickening of the connective fissues Fa
in the intima seems to occur earlier than the proliferation of collagen of iu,:
fibrinoid type in the media and adventitia. Valvular changes are Jess severe r

et T
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than those 1n the myocardium, endocardum of the cavities and pericardium
dlthough all types of valvular changes have been reported. Thrombr within
the cavities, which may give nse to embolism elsewhere, are not infrequent

Fic 10 VMyocardial fbrosis in a case of dermatomyoitis (without the severe atrophy
of heart moscle cells typical of sclerodermal Fragmentation of the muscle cells, thick
ng and edema of the mterstitial connective lissue and cellular mfiltratwns wn the
meotardium are lustrated Magnification 140 Reproduced by permussion of the Armed
Forces Inetutute of Pathology, Washington, D¢ Pieture number 5118861

DERMATOMYOSITIS

This, the last of the generally recognized uncommon forms of collagen
diseases, is less well 1dentified chimcally gnd anatonncalls than the ones dis-
cussed previously Jis charactenstics mayv overlap those of some of the other
collagen disorders which are letter known As seggested by its name, derma-
tomyositis, nvolves the skin and the muscles throughout the Lody Arth.
falgla and generalized or migratory articular symploms may occur with
dermatomyontis but are secondary to injury to the collagen tssue in the
<A and in the muscles Invohement of the cardiovascular system, as in the
other collagen disorders, may include tachyeardia, arregularty of the heart
action, conduchion defects and evidence of coronary insufficiency such as
angina pectoric or congestive heart fatlure Microscopically (fig. 10) the
collagen fibers of the myvohed areas of the skin, muscles and the viccera
melwling the heart, are thickened, apparently proliferated or increassd in
number, with thece two tdemifying features (1} 2pparent increawe of
mterstitial matrix or edemalous material of fibrinoid nature between the
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collagen fibers and (2) abundant infiltration with lations of lympho-
cytes in this interstitial material, especially between the muscle fibers and
surrounding the blood vessels, often with a few monocytes and occasionat
polymorphonuclear Jeukocytes with fibroblasts, proliferating capillaries and
debris from deteriorated muscular fibers. In other areas, minimal degenera.
tion of muscle fibers with increased fibrous connective tissue is found
throughout the myocardium and in other areas. Grossly, the myocardium
may appear to be more dense without a great increase in volume. The colar
may resemble hypertrophy. P and endocarditis are less promi
than with the other collagen disorders. The fibrous areas in the muscles of
the heart and skeletal system appear “caked” due to swollen collagenous
fibers which are highly refractile microscopically.

$ it
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good purpose, but in fact the phrase is inadequate. I believe “connective
tissue” to be preferable, since the changes involied in these diseases en-
compass more of the connective tissue than the collagen substances, It is
conceded that even this term is not completely acceptable, because other types
of tissue usually are imvolved typically. In labeling the four unusual con-
nective tissue diseases, we are following the usage of Talbott in his Collagen
Diseases,*®

Attempts have been made to clasaify the connective tissue diseases and
the arthropathies that occur m them. This has led to many and varied
terms. Friedman'? speaks of the para-theumatic arthropathies and differen-
Viates the diseases as {1) rheumalic—easier and more definite diagnosis
with less serious proguosis, and (2} para-rl i loarticular mani-
festanions of the connective tissue group of more serious prognosis. This

ig: divided the tissue groups on the basis of the follow-
g clinical { : and arthralgias—fibrositic type,
and (2) acute and sub polyarthri! + id arthritis type. Sperl-

ing*® has pomnted ont that the connechive tissue diseases may fit into the
above categories but are more often atypical. We believe that these classifica-
tions contribute hittle The joint manifestations of connective tissue diseases
should be 1dentsfied as the arthropathies that occur in association with the
other disseminated findings The term “arthritis™ should be reserved for the
specific arthritides, such as rheumatoid arthritis, septic arthritis, gouty
arthrilis, etc.
PATHOLOGY

Normal connective tissue conststs of cellular elements (fibroblasts), very
fine fibrils bound together 1nto bundles of coarser fibers by a “cement sub-
stance,” and a ground substance with the characteristics of a gel in which
the fibers are imbedded and which fills the interspaces between the cells
The term collagen 15 usually applied to all of these extracellular constituents
of the connechve tissue The collagen fibers are Lelieved to be made up
chiefly of a relatwely insoluble protemn. The ground substance is com-
posed of hydrophilic colloids, largely the mucop harides of hyal
acid. This compound 15 believed to be a constituent of the collagen fibers
of cement substance, as well as of cartilage and other formed structures .

Klinge,” 1n 1933, stated that the basic change occurring in rheumatic
fever and rheumatoid arthrinis is in the intercellular components of lhe_mn-
nective tissue. This change was 1dentified as “fbrinoid degeneration " 'l\lem-
perer,?* in grouping together the connective tissue diseases mnrph?loglczll}’v
described the changes in the i Hul of the < i ue.
Many factors concerning these changes are still unknown. A proliferative re-
action associated with an increase in the number of fibroblasts and an in-
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crease in fntercellular substance occurs in some tnstances; in others, degener-
ative changes predominate lHematoxylin and eosin stain produces a strong
eostnophilic reaction when collagen becomes granular and the ground sub-
stance visible, while silver stain brings out strands of fibnn Infiltration
with leukocytes completes ﬂu: pietare. Tluu 29 obsersed by Talbott,*? evi
dence of § ion and d may be noted

1t is this usual morphalngxc change that has caused confusion regard-
ing the conneclive tigstie diseases There has been too much stress upon the
stmilarities in the pathologic picture, while weuflicient attention has been
guen to the differences It is lrve, as demonstrated by Pagel’® that the

lesions m polyartentis, systemic lupus, dermatomyositie and
scleroderma are simulas Yet there sre many differences when the several
features are considered Many cases hare been reparted having two or more
anatomic diagnoses, exemphfied by Lerman’s®® case report, which had
anatomic diagnoses of polyarteritis and rheumatoid arthenis The character-
istic changes in the commective issues are illustrated best sn {upus, particy
larly in the vascular and synovial systems The connective tssue of the
blood vessels suffers the major insult in polyarterstis Muscles and shin
are chiefly involved in dermatomyostis and scleroderma.

Cartilage has au increased metachromacy of the ground substance, 1n-
dreating a higher content of chondroitin sulphate, while the coarse collagen
fibers become more widely separated, and the mesenchymal cells divide, be-
come swollen, with a high cytoplasmic glycogen content, and then become
grouped but widely separated in the highly polymerized ground substance.
which 13 cartilage It is nich in orientated argyrophil fibrils resembling
reticthin, except that they show httle branching Their pattermng, however,
is srgnificant in relation fo the shaping of cartiage. In addition, there ace
collagen and elasuc fibers; in fibro and elastic cartilage these are in higher
propostion A joint 18 merely an area of cennectise hissue free from cells
and fibers in which the ground substaace, n the form of synovial fluid, con
Ssts of tissue flunds with a high content of hyaluronic acid Bune is escen-
tally a patterned calerfi of ground eub s } with ancreased
vaveulanzation, There ts an increase of mucopolysacchanides w the ground
substance with a separation of the colagen fibers and a morphologie mods
fieation of the connective tiscue crlls,

The joints, unfortunately, have not heen stwlind pathologecally as ex
tensively as the other systems, We find discrepancies in the isolated observa
Uons reparted 1n the hterature Lowman,® studving muscles, nesses ond
9ynovsal chamges in autapsted cases of lupus, reparts changes sumlar to
those ecen in rheumatolit arthritis: Bennelt® reported the patholugic synosial
changes 1n tno untreated cares of hupus and found them 1o be unbike sheuma
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tord arthritis. He found similar fibrin deposits in two patients with sclero-
derma. Ho also noted that the muscles in lupus may show degencrairyo
changes similar to those seen 1 dermatomyositis,

CLINICAL FINDINGS

Early in the chinical history of connective tissue diseases, 1t may be
impossible or very difficult to confirm a specific diagnosis of any of the several
maladies. These are chromic illnesses characterized by remissions and ex-
acerbations They are protean 1n their mamfestations with a catholicity of
symptoms and findings., Kamp *" describes a case that lifies what
has been reported frequently m the literature and is often seen in clinical
praciice. The patient which he had followed for 21 years exhibited
climical evidence of dermatomyositts, was suspected of lupus at another time,
and finally was proven to have been afflicted with polyarteritis This type of
case has caused some investigators to belteve that possibly we are dealing
with a simular disease, however, we agree with Baehr® that “disseminated
lupus erythematosus and diffuse scleroderma have in common a similar mor-
phologic expression, namely, fibrineid degeneration of collagen and identical
lesions of blood vessels, glomeruli, endocardium, and the serous and synovial
membranes. However, they are so dissimilar clinically that they seem re-
lated nexther to each other nor to rheumatic fever, rheumatoid arthritis, serum
sickness, periarterttis, or thromboangiutis obliterans, in which similar collagen
changes may occur as part of the pathologic process ”

The joint manifestations that occur at some time in the course of most
patients with the less common connective hissue diseases may be confusing
If the patient 15 followed regularly, however, the diagnosis eventually is re-
vealed. Recent advances, e g., the discovery of the LE cell and a clearer
understanding of the pathologic picture in the skin and muscle bropsies, have
helped to diff the several condti

LUPUS ERYTHEMATOSUS
hized disease with varied

Sy ic lupus eryth 5 a
mamfestations which especially involve the vascular system and synovial
membranes. The etiology is unknown. From 85 to 00 per cent of the patients
are females, particularly young adults.

The disease 15 usually characterized by prolonged, srregular fever with
malaise, cachexia and periods of remmssion. Other clinical manifestations
include a butterfly rash, aggravated by sunlight which 1s not invariable, and
polyserosttis, involving the pleura, pericardium and synovia Lymphad
opathy, splenomegaly and hidney involvement may be seen. A nonbactersal
verrucous endocarditis identified as the Libman-Sachs syndrome occurs
The laboratory findings include leukop b ia, albumnuria, m-
crease 1n the alpha and beta fractions of globulin and clectrocardiographic
abnormalities The LE cell may be found i the bone marrow or blood of
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Fic 1 The hunds of a panent with systemc lupus erythematosus. The sppesrsnce
18 ssmuder 10 that of well developed rheumatard atthritis,

Last, there is 2 smaller group who manifest chinically chronic defosming
jowt changes, many times indistingpishable from rh id arthritis.
Figure ) divstrates the rtheumatard-ile changes. These are the hands of 2
middle aged female with proved Jupus Resfenstein®® found that 30 per cent
of his cases had chronic joint changes with varying degrees of defm‘mny

One of Slocumb’s*” cases developed a chrenic, deformi ar-
thritis. {n this group. the zomp)e“t) of the chmcal picture is enhanced by
the concept of mali d arthntis as o d by Ogryzlo.®* He

describes cases, as have athers, of peripheral rheumatoid arthritia plus sys-
temsc symptoms plus a posstive LE, test, He has stated that the diagnosis
is not lupu= I disagree with his interpretation and believe that the patients
died of lupus,

The fallewing case histery dlustrates some of the joial manifestations
and also some of the diagnostic difficulties encountered,

Casws T A 3yearold white female was admitted to Memorial Hospua), Nisgars
Falls, New York, May 8. 1951 with chief complamts of ddficalty m bresthing and
aches and pains 10 muscles and joints She had been seen previously m Avgust 1333
for treatment of & fractire of the sose, from which she secoverad without complications.
Followsng readmission 1 Apnl 1946, disgnoses of intercostal neralgia and nevrasthenia
were made The next study was carmicd out in 1918 1 a farge chnic. The postrve
findungs ancluded shght enlargement and tenderness of the proxical interphalsngeal
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Fic 2 Roentgenogram of the hand of 4 patent who suffered from well develnped
theumatoid arthrisis The L E cell phenomenon was demonstrated A diffuse myositss

Was present post mortem
cant change i the chinical course Termmally the patient died of an acute bactersal
endocarditis  Postmortem examination revealed a diffase myositis hut no chaeacter-
istic pathologic changes of systemic lupus erythematosus, nor did the bone marrow
reveal the LE cell phenomenon at this time The xrays of one hand are shown in
figure 2 Charactersstie changes of rheumatord arthnitis are apparent The photograph

of the hands are shown i figure 3
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Iup'us‘ Ophulus,”” in 1923, emphasized the frequent bouts of “rhenmatism®
which occ\frred in some patients afflicted with this malady. Boyd,® in study-
ng 50 patients, found that musculo-sheletal phenomena shared second place
with abdominal conditions. Lowman® observed muscle tenderness and ar.
thralgia in 30 out of 43 patients. Nuzum3 in a statistical review of 175 cases
and a report of one case, calculated that peripheral neuritis, articular or
periarticular pain, muscle weakness, myalgia and joint swelling occurred in
54 per cent of the total. McCall*® observed that each of his 12 cases experi-
enced arthralgia. Jones' noted arthritis in 57 per cent and myalgia in 63
per cent of his series Lowman® and Nuzum® emphasize the fact that the
muscle and joint involvement occurs early in the disease, often as a presenting
symptom  As in lupus, it is 1n the early phase of the disease that it is difficult
to differentiate polyarteriis from enther acute rheumatic fever or theumatoid
arthnitis. Sperling® notes that as the disease progresses the joint manifesta-
tions appear to become less prominent. It may be that because of the protean
manifestations in other systems, which in many patients are more dramatic,
the articular symptoms and findings are minimized or overlooked Talbott*®
as well as Lowman?®® call attention to the fact that the joint findings may be
migratory

The most common musculo-skeletal symptom is myalgia, which varies
in degree and occurs early in the elinical course of the disease. The myalgia
appears to be diffuse and may or may not be accompanied by an arthralgia.
The arthropathy may be divided into three groups. The first and most fre-
quent is an arthralgia without apparent joint changes. Typical of the inci-
dence 1s found in the series of McCall,®® who found that 1n each of the 12
cases arthralgia or myalgia was noted, but only two had joint swelling.
Second, and not as frequent as in lupus, 1s & subacute group with articular
symptoms which usually outweigh the jownt findings Talbott*® points out
that residual stiffness, swelling and pain may be expected as in theumatord
arthritis. Proumal joint involvement in the hands with atrophy of interosser
muscles and muscles of the thenar and hypothenar eminences have been seen.
The knees, wrists and elbows may also be imvolved Lastly, there occurs a
small but definite group charactenized by progressive joint changes, indis-
tinguishable from rheumatoid arthritis. Friedman'® observed a patient with
chronic deforming joint changes which were similar to rheumatoid arthntis.

There 15 a serious deficiency of pathologic findings in articular struc-
tures of patients suffering from polyarteritis, although mlumes_ ha.w been
written about the other systems. Lowman®® reports that synovial biopsies hae
revealed typical polyarteritis changes 1n some instances. The following case
sllustrates not only some of the joint manifestations bat the protean nature

of polyarteritis



ARTHROPATHY IN UNUSUAL COLLAGEN DISEASES 439

Casc IE A 42yearcld white male entered Mount St Mary’s Hospatal, Niagsra
Falls, New York, June 1951 with the chief complamt of recurrent blomdy sputam, {rothy
in nature Shortly after, a segmental lobectomy was performed, the patholope diag
aous was 2 sumple Jung cyst Aches and pamns 1n the variaus joinls, particularly the
ankles, knees and wrists developrd 1n Auguct 1931 There was definite rednesa and
swelling 1n 2 knee jont. A tentative diagnons of rheumatoid arthnitis sremed justified
Not leng uflcr, purpura developed on the lower extrenuties Yet a third diagnosis of

purpura was d at this ime The patient was seen first
1a February 1952 with complaints of aches and pains, particularly 1 the joints of the
Jower extremities There was moderate tenderness on motion of the knees and ankles,
hawever, without redness or swelling Parpura over both legs, bloody sputum and hema
turia were observed also. A diagnosis of pnlyarteritis was confirmed by a biopsy of the
gastrornemius muscle Tu the nest four years recurrent aches and pains, nuld to eevere,
deseloped Occanonally, munmal swelling could be detected The jomts involved were
the knees, ankles and elbows Ho alio developed a left orchutis euperimpnard on tectit
ular b transitory hypertension, peripheral neatnus and foot drop,
laryngeal palsy and cerebral thrombosis with hemiplegia Spells of sems coma without
an adequate cxplanation were observed In Apnl 1936 severe headaches and paptl
Indema appested A ventniculogram was performed and a rpace flling defect was won
sidered At surgery, a marked Increase mm intractatial pressure was the only aigmificam
finding At various tumes a mild or severe anemia with normal or ncreased white blood
cell counts and a constaut elevation of the sedimentation rate were noted Platelet counts
were normal Albuminuna and hematuria were observed repeatedly Roentgenograms
of the chest showed recurring eysthke areme. The electrocardiograns revesled mimimal
myocardial changes He died May 1956 An avtopsy confirmed the diagnous of polyar
tontiy,

ACUTE DERMATOMYOSITIS

Acute dermatomyositis is 3 systemic disease characterized by a non.
suppurative inflammation, usually chronic but occasionally acute or subacute,
which involves the skin, sheletal muscles and occasional visceral organs The
etiology 15 unknown; however, the requency with which a neoplasm has been
found in conjunction with dermatomyosits has caused speculaon The dis-
eate usually afllicts adults between the ages of 20 and 40, with no particular
tex The clinical if are varted The course 15 in<idious,
marked by feser and malaise with exacerbations and remiseions The affected
heletal muscles may be firm and boggy and they are usually tender to
tuperficial and deep palpation. Arthralgias are frequent, jont defonmities
and muscle contractures secondary to sheletal atrophy are seen. The cutancous
Manlestations may be promunent ot transitory Edema is relatively frequent,
*pecially about the eyes, Transient dy -p’mglx abdonunal cramps, wzlnm
of sphincter and facial muscles, gy hy and
have been reported The important laboratory finings are creatinuna, ln
tlevated sedimentation rate, a transient cosinophilia, occasional albunmnurna
and a positive shin and muscle biopsy

The joint manifestations in dermatomyositis play & secondary role to
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the muscular symptoms and findings Keil® has emphasized the lach of
clinical evidence of true invol of joints in d yositis. This point
of view is at variance with other observers, Clein® reported that the swelling

of proximal phal I joints, subluxation and ulnar deviation leaves little
) . . . P
finubt e ap iptive d! of 1h ] arthrits in selected
of acute den yositis Anderson! believes that the joint process
is 1nd! hable from rh id arthritis.

It 15 dufficult to ascertain the incidence of arthropathy 1n dermatomyositis
Jager'® reported that muscle involvement was present n each of the mine
cases of his series. Only three patients had articular symptoms without swell-
ing of jomnts. O'Leary*® believes that only 5 per cent of the patients have
true articular involsement even though the stiffness and pain on motion often
causes a mistaken diagnosts of arthritis, Ragan,® in a study of 25 cases,
reported that seven had joint stiffness and periarticular swelling Three of
his cases had findings characterstic of rheumatoid arthritis Again, it is
early 1n the course of the disease that a mistaken diagnosis of arthrins is
usually made. Kellogg'® has described an interesting patient who had a bout
of migratory polyarthritis six years before the clinical picture of dermatomyo-
sitis was entertatned A clinical diagnosis of mitral stenosis was also made
1 this patient.

The musculo-skeletal symptoms and findings consist chiefly of muscle
tenderness and weakness The muscle atrophy which occurs may be advanced,
with fibrosis and of large and small joints, notably
the elbows, knees, digits and wnists. The arthropathy has been divided into
three groups. Arthralgias, without any significant joint findings, are fairly
common, particularly early in the disease. The second group consists of a
small number of patients who have symptoms of pain in the same joints in-
volved as in theumatoid asthritis. The swelling and redness noted 1n these
are minimal. Finally, there are selected instances in which a chronic,

jonts
forming arthrins, ind ishable from r} id arthritis, may be
observed. Examples of the last two groups are seen infrequently.
The following case ill the musculo-sheletal p in acute
de tis The joint may be described best as arthralgia.

Case IV A 39.yearold female entered Memonisl Hospital, Niagara Falls, New
York, June 1955 with the chief complamts of a skin rach and aches and pamns The
skin manifestations had beea present for two years For one year she had complamed
of diffuse muscle aching of varymng seventy Phycical examination revealed that the
skin lesions consisted of confluent erythematous macular patches with edema on the
forehead, nech, upper arms and anterior chest A dermatologist stated that the Jesions
were consistent with either dermatomyosiis or lupus. There was tenderness to mild and
particularly of the muccles of the upper arm and back, There was no
e was some tenderness on motion of the elbaws, wrists

1a and muscle biopsy

deep palpation,
Joint swelling or redness Ther
and fingers of the hands The sedurentation rate was clesated A tk
of the deltord area showed changes consistent with acute dermatomsositis
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SYSTEMIC SCLERODERMA

Systemic scleroderma js a generalized disease mamfested by changes
in the skin, subcutancous tissues and various visceral organs. The etiology
is upknown. This condition ocrurs more commonly in females and usually
appears in the middle decades of hfe. The disease 13 progressive wth mimmal
evidence of remissians. The striking clinical manifestatian 1s the tavolsement
of the skin, This progresses through several stages from a brawny edema to
a smooth, tight, waxy skin under which the subcutaneous and muscle tissues
berome atrophied. Any area of the skin may be involved but the diease
usually begins in the extremuties, the bridge of the nose, cheeks, forehead
and the anterior portion of the chest. Indolent ulcers are observed, particu-
larly at the fingertips Marked limntation of motion or ankylosis of juints
may develop, secondary to the sclerodermal changes of the skin Calcinosts
circumscripta or universalis 13 not unusval Raynaud's phenomena usually
appent early in the course of the malady. Arthralgia may be troublesome
Dysphagia secondary to esophageal 1nvolvement, dyspnea and cyanosis awe-
ondary to pulmonary involvement, heart block and cardiac failure have
been reported. A skin biopsy is the only means of posttive diagnosis in the
early stages of the disease,

Of the four connective tissue diceases discussed in this study, systemic
#leroderma has the least information avalable in the literature relating to
the arthropathy. Talbott' has stated that the incidencc o! arthralgia or
of rh td arthribis 15 ! y lower than in
l'.u»ms wnh lupus or dermatomyositis, Early in the cour-c of scleroderma
the arthropathy appears to play an important part O'Leary®® found that
asthritic symptoms were noted initially in 28 of 48 cases. Ramsey*® and
Tuchter** have reported that a suspicion of rheumatoid arthritis has been
entertained in some patients with scleroderma in the early months of the
disease, Lewis®' points out that the onset of scleroderma 13 insidious and
may sppear as an arthralgia Leinwand,® i a study of over 150 cases
obeerved that pain in the joints almost always is present and may precede
any apparent skin changes. Each of the six cases in out study had had a
presumptive chagnosis of arthritis entertained early i the disease The
musculo-skeletal manifestations of scleroderma, therefore, appear to be
those as a result of shin changes There is tightaess and stiffness of the <hin,
in and about the joints, progressing to hmitation of motion or ankylous
of the joints,

The arthropathy in scleroderma can be duided into twa parts Firsh,
there 15 the arthrafgia which occurs early in the disease and vanes from
shght pain and swelling to severe pain with welling and stiflness of the
jointe. It must be noted that anthralgia with mimmal joint mamfestations a8
most common, Second, the arthropathy appears as contractures and deform-

o
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ities o’f the joints suggestive of theumatoid arthritis. However, this s usually
s ¥ to the sclerod, skin changes. It is interesting to note that
in a study by Boyd, in which roentgen changes were observed in systemic
scleroderma, 17 of 31 patients showed changes suggesting the dragnosis of
rheumatoid arthritis.

The following case is jll ive. Early dferentiation from arthritis
was difficult. As the disease progresses, the skin findings may be so sufficiently
typical that the correct diagnosis is mandatory,

Case V. A 3lyearold white female entered Mount St Mary's Hosputsl, Nizgara
Falls, New York, S ber 1950 with ! of lized pains,

n the extremities She had been seen first by a physician in November 1919, &t which
pme 8 disgnoss of rheumatord arthniis bad been suggested. However, hecause of the
l:_l'gmenlnugn of the skin on the anterior chest and face, systemic Jupus waa suspected

1 phic changes of ditis were reported She was treated
with eteroids When seen by chis writer, the skin was tight and indurated over the
exposed portions of the hands and face, An acne, presumed to be due to steroids, was
present The joints of the extremities were stff with mummal limitation of motion
They were particularly tender on motion, There was no sgnificsnt swelling in the
jots. The clinical course was rapidly progressive with increanng firmness of the skin
and hmitation of motion of the joints of the upper and lower extremties Systemc
mamfestanons included gastric symptoms The roentgens of the esophagus were re-
vorted as follows: “The esophagus 15 slightly dilated sad at the time of fluorscopic
examination no penstalsis was evident. Barium passed readily into the stomach, how-
ever No penistals:s 13 evident on the films, The changes are consistent with scleroderma ”
The patient died in January 1952

This following case report d
the roentgen changes of the joints (fig 4).

Case VI Mrs. E H, & 69-yearold housewife, suffered from Raynaud’s pbenomenon
of the fingers for more than 20 years She also complamned of “srthritts” which was be-
heved to be caused by chromc progressive changes in the skin of the fingers from
seferoderma, rather than from typical rheumatod artitstis A humber of months defore
she was admitted 10 the hospital, gangrene of three of the terminal phalanges ap
peared. Tt was sccompamed by excruciating pan She had imncressing shortness of
breath, although she had been able to carry on her fousehold duties as a housewife
on a farm It was difficult to obtan a hstory of any well developed gastromtestinal
symptoms, althaugh she complamed of some dificulty 1 swallowing, gas and two epl-
coddes of vomiting On physical examination the chronjc changes of advsnced selerodernia
of the hands and face were apparent There was a reddish violet macular papular rash
on the face and over the bridge of the nose There was dry gangrene of three of the
termunal phalanges There were a number of “spiders” and areas of telangiectasis.
The vatious laboratory studies mcluded 4+ cephalin flocculation, a serum albumn of
34 Gm. and serum globuln 38 Gm, & maximum breathing capacity of 65 per cent
normal, diffuse fibrosis of both bases of the lungs by xray and enlargement of the
heart Roentgenographic study of the small bowel showed pooling of the harium m
the lower esophagus 3ad sregular segmentstion of the lower ileam, consistent with
the findings sometimes observed in patients with acleroderma The bromwlphalein ve-
tention was 25 per cent. The patient was placed on 125 mg of prednisolone and re-

icularly the similarity in

sponded well with & gen in werght and subsidence of pam 1o the digits.
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view of the clinical findings and 1llustrations of each malady have been pr
sented. The similarity of the clinical findings of the arthropathy in thes
diseases to those of rheumatic fever or rheumatoid arthritis has been dis
cussed. The possibility of one of the unusual connectve tissue diseases shoul
be entertained in any patient suffering from what appears to be one of th
more common maladies.
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