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ARTHRITIS AND RHEUKATOID

CONDITIONS®

Inbroduction

Arthritis ie a diseased state charscterized by disability.
and usually, by structural changes in one or more joints, the
word being derived from the Greek "arthon", mesning joint, and
the ending "itis", meaning "of the nature of'", and now signi-
fying inflesmmation. The subject of arthritis can be sub-divided
into a number of sub-divisions such as traumatic, tuberculous,
and the like, but the present work deals essentially, with that
large group which does not come within any of these categories
and has been associated for centuries, by the profession as
well as the laity, with the term rheumatism.

It ie doubtful whether any discsase or group of diseases
has such & complicated and contradictory nomenclature as the
forme of chronic non-tuberculous arthritis under consideration.
By the esrlier writers the conditions we are considsering were
usually considered manifestions of rheumatiem or gout. As early
as l@ui, Gharcot described the conditions as "chronic artlcular
rheumatism", sub-dividing them into a p01YaIt10hlar type", and
a “monoartic ular type®. The first more rapid in ite course,
affection younger persones and with but little tendency to for-
mation of new bone, and the second type more gradual in ite
onset and ourse, affecting older persons and associsted with
periarticular bo&y outgrowths. A long step toward escape from
thie chaos was taken when Nichols and Richardson published their
exaustive monograph "Macroscopic and MHicroscopic Morbid Anatomy
of Arthritie Teformans", in 180¢.

The work of Nichols and Richardscon referred the mattsr
golely to the basis of morpholog al changes actually occurring
and as a result they brought the bject of arthritie down to
the esimple basis of two main types which the call regpectively
oroliferative and degenerastive. These types have also been
referred to as the atrophic and hypertrophic and at a meeting
of the newly created American Committee on Rheumatiem, Phila-
delphia, March 17,1838, thesse terms were officially chosen as
those to be used by tne Committee in its work.
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Thig is escentially the claseification adopted by the
British Ministry of Health in 1¢22, although atrophic arthritis
ie called by the English rheqmatela arthritis, and hyperthrophic

e
GO
<D
()
o
LR

T T,

R R B NRROS e e i




.

i,

arthritis is called by them osteo-arthritis.

Arthritis'is one of the oldest diseased states of which
there is any historical record, znd dates back to the Mesozic
period, long before the advent of man. The preservation of
such evidence is due to the fact that arthritis produces lesions
which freguently involve the osseous structures and persist
long enough to permit of being transformed into fossil form.

The oldest pathological manifestations, such as dental
caries, pyorrhea alveolaris, fracture, osteomyelitis, callus
etc., appear in the age of amphibians during the l=a tter nart
of paleozoic time.

In the next era, the mesozolic, during the age of reptiles,

various lesicns appear in foesil remains, 1nc1ud1ny hemanigiomata,

osteomata, the arthritides and others.

Arthritis wac a cause of su¢‘er1ﬂg and digability to the
reptiles of the crestaceons period as is clearly shown by the
fosegil bearing beds of Kansas and ¥%yoming. There are specimens
showing involvement of the candal vertebrae of Diplodocus, a
giant dinosaur, and multiple arthritis in Platecarpus, a large
swimming reptile.

Subseqguent to this and after the arrival of ﬁam?alia, we
find the cave bear of Europe and the sabre-toothed tiger of
Cszlifornia, especially subjsct to it. It is not surprising,
therefore, to find tnat the early evidences of man saow that
he to suffered from arthritis

There is no guestion, therefore, that arthritis has been
a cause of human suffering gince time immemorial, and as one
writer has put it, it was the disease par excellence of the
ancient Egyptians. Thr gze@t emphasis that the Greeks and
Romane put upon phyeio-theropy, is evidence of the prevalence
of the digease at that time, and thereare kurorts o¥ spas in
Eurone, such as Aix les Bains, which have neen frequentz=d con-
tinuously for two thousand years.

Arthritis as an Ecconomic problem

The extent of arthritis as an econocmic problem in this
country, is beginning to be appreciated by the profession,
although there has been somewhalt esrlier recognition of this
abroad. Thus, in anlane before the war "The Cambridge Com-
mittee for the Study of Special Diseases", gelescted arthritis,
as the medical and economic problem mcst needing investigation.
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- Since the World War, another great movement for the pre-
vention and treatment of arthritis, has been launched by the
International Society of Medical Hydrology. The profession

in twenty-four countries, has lent support through the coopera-
tion of representative men; and in some countries, notably
8weden, Holland, CGermany, England and France, organized activity
is well under way.

In Sweden we find that artoritis comes first on the list
of disabling diseases causing "permanent pensicnesble invalidity",
aside from cardiovascular and senile conditions. It accounts
for ¢.1 per cent of cases as against 5.8 per cent for tubercu-
losis. ~

In England, using the word rheumatism to include lumbago,
we find that it causes nearly one-sixtn of the total industrial
disability, with an estimated expenditure of 22,000,000 for
gsick benefit and & loss of 2,000,000 weeks of work per annum.

Creation of an American Committee to cooperate with the
International Committee, was accomplished chiefly through-the
efforts of Dr. Louis B. Wilson, Director of the Mayo Foundation.

For decades, artaritis has been regarded with relative in-
difierence by the medical profession. The dissase no doubt,
consgtitutes one of the most difficult fielde in medicine, and
carries with it, therefore, a fatalistic attitude of hopeless-
ness in the profession, which has driven the discouraged suf-
ferer to commercialized institutions.

In the last few yeare, however, an increased interest has
been aroused in arthritis and it is taking itse place as one of
the great chapters of medicine, along with tuberculosis and
gyphilis.

The Etiology of Arthritis

The etiology of arthritis has long been and still is a
matter of dispute. No single factor can be looked uvon as the
cause of the disease. As yet, no single organism is locked
upon as the specific etiological factor. It is possible to
ghow that arthritis is a systemic disease. ¥We must take a
wider physiological concept of the dise:sse, considering in
each individual case, the role of infecdtion, the influence of
heredity and constitutional make-up, the neurological factor,
the metabolic disturbances, and the altered peripheral o¥ cap-
illary circulation. .

- One of the great advances in our knowledge of the etiology
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of arthritis came in connsction with the theory of gocal infec-
tion. To Billings’of Chicago is commonly attributed the credit
for calling to our attention the relationships of dental, ton~

. sillar and other infections to the arturitis complex. However,

we are £till far from being able to offer precise information

as to when an infected tooth, for example, is or is not responsi-
ble for systemic effects. Conseguently, great numbere of ver-
fectly sound and healthy teeth h:zve been removed and the com-
fort ase well as the health of many persons has been impaired
through failure of satisfactory mastication. On the other hand,
the practitioner is behind the times who does not study his
arthritics, for evidences of focal infection.

Certain precipitating factors uesually precede an attack
of arthritis., It is well recognized that arthritis may follow
attacks of ill health, periods of fatigue, and periods of great
phyeical of mental strain. In the Army during the World War,

'in a series of 400 cases,? the most conspicuous precipitating

factor was exposure to wet and cold or bota; It played a
leading role in 60 per cent of all cases. It is surprising to
note that this is in k&fping with the ideas of people at large,
that exposure is often followed by stiffnegs-¢of painful function
of the part concernedi In these 400 cases studied in the Army,
the four leading leading precipitating factors were; exposure

60 per cent, dysentery 9 per cent, injury 8 per cent and flu

7 per cent.

Recognition of the importance of foci of infection in the

- production of systemic disesse, has been responsible for an

intensive study of esites of infection and the bacteriology
thereof. Rosenow®and his co-workers at the ¥ayvo Foundation

and Hadenbat Kansas Cityv, have been able to induce arthritis

in experimental animals following injection of the organism
isolated from patients suffering from the disease. It is the
contention of these men, that an V"elective affinity", exsists,

by virtue of which an organism obtained from a focus of infec-~
tion, or an infected joint of a patient suffering from arthritis,
will, upon reinjection into an experimental animal, tend to
produce an analogous lesion in a comparable joint in that animal.
Haden has been able to demonstrate a remarkable elective affinity
in cases of eye infection, kidney disesse, peptic ulcer, onychia
and otiher conditions.

Various explanationes have been asdvanced to explain this
tendency to selective localization. Haden belfeves, that the
degree of clumping, the state of the blood supply of the part,
the food supcly and the resictance of the tissus are important
in determining the site. A more important factor seems to be
some peculiar property, probably chemical in nature, inherent
in the organism.
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~ Rosenow has stressed "the focus is of importance not only
as affording the entrance way for bacteria, bﬂt also as a place
where varying affinities (for certain tissues) may be aeculred "

The sitee in the body which most frecuently harbor such
infections are, the teeth, the fonalls, the accessory sinuses
of the nose, the genito-urinary tract, especally the prostate.
The orgaﬁisms most frecuently found @re the streptococcus viri-
dans, the streptococcus non-hemolyticus and the streptococcus
hemolyticus. These organiesms are also found in the other chief
siteg of infection, already mentioned.

Granting that bacteria are the cause of arthritis, we are
etill at a loss to explain the mechaniem by which this pathology
is produced. The influenceé of bacteria in the production of
arthritis is in no way comparable to the evidence of bacterial
activity as ordinarily understood in the pathological sense.

One of the most characteriestic lesions of arthritis is involve-
ment of bony tissue, which may exxtiwxraxzxazmf become hypertro-
phic with new bone formation. It is more conceivable to be=
lieve that the bony changee are due to an altered paysiology

of bone rather than due to bacterial activity.

ZinsserTbelieves, for instance, that rheumatic fever re-
presents an allergic state. Reaeoning by analogy, knowing
that some cases of arthritis are of bacterial origin, it seems
highly probable that the mschanism of this disease may be
sought alonz these lines.

Heredity and constitutional mske-up play an important
part in the etiology of arthritis In a study of 1100 cacses
by Dr. E.G. Peirce and Dr. Ralph Pemberton,*heredlt ary 1nflu—
ences, either direct or collateral, were observed in 58% o
the cases studied. It does not represent a direet transimiss—
ion from parent to child, but rather a predisposition or a
gensral familial background on which the disease may develop.
The proverbial relation of soil and seed is her@exemplifi=zd,
the soil being afforded by the constitutional make-up; the
seed being represented by infection or some other exciting
agent,

During the World %¥ar, a2 clinical study of chronic arthritis
together with laboratory observations was carried out on 400
cases of arthritis. Prior to this t*me, and subseﬁusntLy there-
to, data have accumulated upon a series of 700 cases in civilian
life. A statistical survey, based upon these 1100 cases, has
been carried out by Dr. Ralph Pemberton and Dr. E£.G.Psirce.

The following is a summary of the c¢linical data accumu-~
lated by these men.

By,
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~ 1, In civil 1life the onset of chronic arthritis was
gradual in a little more than one-half of all cases.

2. The knéé is the gite of most freguent involvement
among all groups and in both sexes, although the hands are
affected among women with equal frequency.

3. Foci are present in civilian arthritics with the sanme
frequency as occurred among soldiers, vigz about 70 per cent.

4, The most frequent sites of focal iInfection in civilian
arthrities were dental, nose and throat, and genits-urinary in
the order named. This is in contrast to the studies among
goldiers who showed foci most frecuently in the itoneilsé.

5. SBymptons referable to the nervous system were present
with surprising frequency and demonstrate the widesprezd in-
fluence of the causes of arthritis.

6. Malignant neoplasms are very infrequent. 4

7. Active tuberculosis was very infrequent. Dr. Lawrason
Brown, of Saranac Lake, found only 11 cases of arthritis among
4428 cases of tuberculosis. ’

8.7 Diabetes was met with only € of the 700 c¢civilian cases
an incidence of 0.85 perccent.

€. The blood pressure tends to be mornal, or low among
arthritics as & whole. In many cases it is exceedingly low.

10. The normal low hemoglobin and red cell count of women
as compared with men may be an important factor in the predomi-
nance of the female egex (2 to 1) in arthritis.

The problem of infection, however, does not adeguately ex-
plain the cause of a great many cases of arthritis, espically of
the hypertrophic type. 1In fact, the English, believe that in-
fection ig of no etioclogical importsnce in the hypertrophic
type. It is cuite poseible that focal infection is the result
of the background rather than the cause of 1it.

The derangement of function which we now recognize as
constituting a vackground of the rheumatold problem is one that
has to do.with the disturbance of the finer blood supply to
various parts of the body. Definite proof of this conclusion is
to be found in etudies of the blood gases, studies of the rapid-
ity with which the circulation in arthritic patients takes care
of substances absorbed into it from the digestive tract, and in
tre study of the blood count, in the blood first issuing from
the capilliary beds at the periphery in the arthritic patient.
Direct study of the capillary bede under the microscope shows
them to be the seat of irregularity and a general decrease in
blcod content and blood flow.

In a series of experiments conducted by Dr. Ralph Pemberton,
Dr. Hendrix and Dr. Cronter?it was obeerved, that during the
conduction of a test revealing a lowered sugar tolerance, there
takes place in most cases a Tise in the percentage saturation of
+hat blood with oxygen. The ratio of the oxygen content to the
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0Xygen capacity increases, which means that more oxygen is left
unutilized. nowing about the beneficial results of heat upon
the rheumatic syndrome, they nroceaea to test the oxygen per-
centage of blood, after the patient was subjected to heat
applied in the usual therupeMtic manner. They observed, that
the oxygen saturation cf the peripheral blood tends to rise,

ag the result of apvlication of external heat. This rise in
the oxyges: saturation ig presumably due to the acceleration in
the circulation that occurs. Thesefactors suggest that in the
arthritic patient there is a change in the circulatory conditions
or rate, such that the tissues do not extract from the plood
the usual amount of oxygen.

f

It had been an observation of Pemberton, Cecil, Fletcher,”
Archer and others at in a GOﬁElderaﬂlE number of arthritics,
a lowered co Lorlc 1ﬁtake was followed by undoubted Dbenefits.
Ip view of the evidence, suggesting an increzged circulatory
rate, it seemed possible that the "lowered glucose tolerance!
in artnritis mlyﬂt be referable te an unduly rapid absorption
of glucose. Dembarten,sln collaboration with F.A.Cajori and
C.Y.Crouter, determined to test this, by feeding urea and po=
tassium iodide coincidentally with glucose, in the conduction
of a test for lowered sugar tloerance. In their series of ex-
periments it wze found that there was no increased rate of ab-
sorption, but @ a failure of the blood to adeguately reach a
certain area. Therefore, they derermined, by another set of
experiments, to reduce the blood flow in some part of the body
in such & way as to simulate the arthritic condition and then
to conduct the sugar tolerance test in the usual manner. In
suming up the results of their experiments, they believe that
the evidence strongly indicates, that denial to the nmuscualr
tissues of their usual degree of contact with the circulating
blood interferes with the withdrawl of glucose, so that when
gsugar is fed a "lowered sugar tolerance', results. Thie clearly
suggests that circulatory changes GOﬁuribute to the pathology
of arthritie and focal infection with which a lowered sugar
tolerance is so closely associated.

Carrying out a similar set of experiments, they were able
to show that in normal persons the red cell count of the first
drop of finger Blood was frecuently higher than the count of
the freely flowing blcod. The majority of patients with ar-
thritis showed the opposite condition and had & lower count in
the first drop of finger blcod than in the freely flowing blood.
The explanation for this phenouenon is again, in accordance
with the previous studies, indicating a disturbance in the peri-
pheral blood flow of arthritics. It is, probably, the case in
constricted vessels, that fewer cells issue forth following a
stab.

- This is further borne out by studies of the surface tem-
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perature of arthritice, by means of the thermocouple. Arthri-
tics, as & whole have lower sufface temperatures than do normal
persons because of the decreased blood flow in the tissues con-
cerned., The capillary bed is in a state resembling vasoconstrict-
ion, and is unresponsive to those adoptations which changes in
environment impose upon it. This is probably the explanation

for the added discomfort that arthritics experience from changes
alsc account for the lowered metabolic rate so often ebwerved in
arthritic patients.

It has been possible to show by experimental interference
with the blood supply to the patella of dogs, that the consequent
reduction of the blood flow is followed by evidences of arthritis,
chiefly of the hypertrophic variety.””

.
Dr. Ralph Peuberton believesthat the general disturbance
in the capillary beds of arthritic patients, ies apparently brougnt
about through the intermediation of the nervous system, by virtue
of inherent weakness in it, inbalance of it, or the influence of
intoxicating factors operating centrally or peripherally on it.
The influence of the nervous system in producing arthritis has
long been observed in cases of charot's Jjoints of tabes and
syringomyelia. Recently there has come from the ¥ayo clinic, the
operation of sympathectomy, the results of which in atrophic
cases wag striking.

Pemberton has long believed that the gastro-intestinal
tract and fddd intake played a fole in the etiology of arthritis.
The dilated, elongated and distorted intestines found in some
arthritics has been a common observation. Likewise, it has been
known for some time, that cutting down the food intake znd
building up the general metabollsm, was a valuable therapentic
aid., Recently, Fletcherhas shown, that concurrently with im-
provement along dietetic lines, the large bowel often returns
to normal. Animal experimentation shows that this abnormal
picture can be artificially produced by diets in which inadeguate
vitamine, & large carbohydrate intake and a deféciency of protein
play a part. It has been shown that on this basis infection
readily implants itselt in many tissues.
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Pathology

One of the great difficilties, in the past, in the study
of arthritis, has been an inadeguate concepntion of the morpho-
logical changes taking place. Classifications of arthritis
were based upon etiology, clinical manifestions, étc. A long
step toward escape from this confusion was tzken, when Nichols
and Richarson published their amonograph, "iacroscopic and
Microscopic Morbid Anatomy of Arthritis Deformans', in 1808.

I upon a pathological and cliinical

This paver was ba
c  of ciaronic, non-%tubercular, deform-

Tz a8
study of sixty-five cas
ing arthritis.
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From their studies:7they weres convinced that these joint
lesions can be divided with grezt definiteness into two patho-
logical groups. 1. Those which arise from primary proliferative
changes in the joints, chiefly in the synovial membrane and
in the perichondrium. 2. Those which ariece primarily as a
degeneration of the joint cartilage. These two patiological
groups are characterized by distinct gross and histological
differences. These two pathological types, however,do not corre-
spond to two definite etiological factors, or to two definite
and distinct diseases. The tissues which enter into the joints
of the body are bone, articulsr cartilage, synovial membrane,
ligaments, capeule. These tiesues are all ofmesenchymal origin,
although differentiated into tissues of very different histo-
logical apnpearance. The cells of which these tissues are com-
vosed either may proliferate if stimulated by any one of vari-
ousirritante or may degenerate from the effect of any one of
variocus agents. Yet the actual cell and tissue changes which
may occur are limited in number, although the gross appearances
vazry with the specizl tissue which proliferates or degenerates.
Hence the same end restlt may be produced in these jointe by a
variety of irritants or agents, and & given irritant or agent
may produce a varitey of gross appearances.

They believe that the original lesions arise either in
the gynovial wembrane, as 1s the caee in the atrophic or pro-
liferative type, or in the cartilage, as we find it in the
hyvperthrophic or degenerative type. Primary proliferation of
the synovial membrane, ag found in the atrophic tyve, zmay be
caused by traumatism, acute suppurative infections, gonorrhea,
syphilis, and probably faultv metabolism. Primary degemeration
of the cartilage, which constitutes the firet change in the
hypertrophic type, .:ay be due to traumatism, dislocations, the
presence ol tumors of bone, gout, disease of the central nerv-
ous gystem and other causes suggesting deranged metaboliem.
#£ne of the outstanding features of the arthritic process is

R S A e 5
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that whatever the original cause, the orocess once started
tends to continue.

Artophic or Proliferastive Arthritis.

In this type of arthritis the primary change occurs as
a proliferation of the synovial membrane and of the nerichon-
drium of the asrticular cavity, combined in many cases with a
synchronous proliferation of the connective tissue and endost-
eun of the epiphysezl marrow directly below the joint cartilage.
The degree of involuwement of the perichondrium 1s variable;
in some cases it is markedly invelved, in others it 1s negli-
gible., The greatest change, however, is in the synovial mem-
brane, and two kinds of changes arise within the goint. The
proliferation of the synovial membrgznéd produces a layer of
granulation tissue, which sooner or later may extend over the
joint cartilage as a thin vannus-like layer. Where this
pannusg comes in contact with the cartilage, it usually produces
a destruction and absorption of the cartilage. Proliferation
of the perichondrium, leads to the formation of a layer of
gpecialized connective tissue, which readily transforms it-
self into cartilage or even bone. Consequently, two processes
may go on in theese joints simultaneously, namely, a2 destruction
of the joint cartilsge by synovisl pannus and a new formation
of cartilage or bone arising from perichondral proliferation.
Analorone changes may be taking place within the marrow of
the epiphyvels of the bone itself. There may also arise a pro-
liferation of the connective tissue of the marrow spaces of
the epiphysis just below the zone of provisional caleification.
A Tormation of numerous blood vessels accompanieg thie over-
growth of the connective tissue of the marrow. This vascular
granulation tissue may extend through the zone of provisional
calcification upwards to the joint, and cause a destruction
and disappearance of the overlying cartilage, so that in joints
where this process is marked there may arise a destruction of
articular cartilage in two ways-—--from the joint surface by the
action of the sgynovial pannus and from the perichondrium by
the action of the granulation tissue of the marrow.

Begides this proliferation of the connective tissue of
the marrow, there may be present a proliferation of the endos-
teum of the epiphysis which may result in the formation of new
bone of cartilage along the épiphyseal margin of the articular
surface.

Four general processes may thus be going on at the same
time: (1) The formation of & pannus by proliferation of syn-
ovial membrane.(3) Precliferation of perichondrium of the arti-
cular cartilage. (3) Proliferation of the connective tissue of

e
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the marrow spaces of the epiophysia, accompanied by the forma-
tion of numerous blood vessels and vascular granulation tissue.
(4) Proliferation of the endosteum of the marrow spaces with
the formation of new trabeculsze.

These four layers, developing one-half above and one-half
below the joint margin may in the later stages become fused
into one masgi

A The reguldte of the approximation of two such: surfaces
varies in accordance with the character and origin of the new
tissue. If synovial pannus predominated the anchylosis usually
is fibrous; if perichondrial proliferation predominateéd, car-
tilaginous or bony anchylosis may occur. The end-resgult of
guch a process may be complete fusion of one bone with another.

T.P.Strangewaysfxof England hag divided the atrophic type
of arthritie into the follewing six types; capsulor, dry, ad-
hesive, rarefving, villous znd infective., However, thie clasgi-
fication is based upon anatomical, pathological and etiological
factors and therefore, is not ag preferable as the claseification
of Nichols and Richardson.

Hypertrophic of Degenerative Arthritis.

Thé hypertrophic type of arthritis is characterized by
an early degeneration of the hyaline cartilage of the articular
csurfaces. The dominating end result, however, is over-growth,
of hypertrophy of the cartilage and bone of the joint as a
whole. As & result of the cartilaginous degeneration, the under-
lying bone may become exposed, se that instead of two cartil-
aginous surfaces being in contact with each other, the hone of
one may be in contsct with the cartilage of another or two bony
surfaces may articulate. The processg, however, ie not uniform
and continues irregularly, so that the exposed areas of bone
are fairly well circumscribed. Wherever erosion of cartilage
of bone occurs there practically always comes a compensatltory
growth of cartilage or bone of tne pppesite articulsr facet.
The changes are brought about gradually, and since the erosion
of one is followed by compensatory overgrowth of the opposite
facet, the two bony surfaces are very irregular in outline and
present an extremely notched appearance. Motion in the joint,
therefore, may be long preserved, and it is also to be noted,
that bony ankylogis nevsr occurs in this form of arthritis,
although ankyloeis by deformity may arise, due to impingement
of one part against another.

With the zbove changes taking place, it always hapoeéns
that the articular surface of the joint, which has been denuded
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of cartilage and vet remains movable, undergoes marked thich-
ening of the bony trabeculae, and the marrow spaces may be

coupletely obliterated. This leads to increased density of

tne articulating end of the bone, and may acouire a structure
as £61id as thet of nermal cortex. Under the friction of use,
thisg bone acguires a high degree of polish and is then termed
eburnated. Eburnation is pathopnomonic of hypertrophic arthritis
and never occurs in the atrophic variety.

While this destruction and %eosin of cartilage in one
part of the joint, with corresvonding overgrowth in another
part takes place, secondary changes in the joint may occur.
The changes in the shape of the joint may lead to extensive
sub-luxaticns, and interlocking of the bones so that no motion
ie possible. Thie is called,"anchylosis by deformity".

Secondary cheanges, congisting in an incressed activity
of the perichondrium, occur at the periphery of the joint where
cartilage anc eapsule come together. As a result of this veri-
chondrial activity, new cartilage is formed which may be trans-
formed into bone and the head of the bone increases in size,
tut this increase ie irregular and nodular giving risge to lumps,
commonly known se "Heberdents nodes®, This deposite of new
bone is ugually within the joint c=awnsule and leads to an actuzl
increage in size of the articular surface. This perichondrial
new ecrowth may be so marked azs to completely fill the original
joind cavity, and in this way the head of the bone may be forced
from ites articular cavity and partial or conplete dislocation
regult.

The dense layer of eburnated bone is relatively thin.
The trabeculae of the shaft of the bone are diminished in size
and number., This may bz due to reecorption of bone, as always
seen in old age or 1t may be rescrption secondary to disuse.

The capsule of the joint, usually, shows no increase in
thickness. The synovial membrane in many instances may appear
normal; in some, however, there ig marked thickening of the
synovial membrane, which may result in the forvwation of large
papillary masses, conposed of dense edematous connective tissue.
Theee may be converted into cartilage, or bone, or into fat
tissue, "lipoma arborescens”.

It is interecting to note, that the degenerative process
above described, reachecs itg highest degree of perfection in
the Charcot's joints of .tabes and syringomyelia. Further
evidence, to show thatlosteoarthritis is caused by a variety
of factors. :
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Knagg's, of England, in hie wmonograph "The Inflammatory
and Toxic Disesces of Bone", devotes very little space to
atrophic arthritie, because he regards this condition =s es=
sentially a joint affection. He pays great attention to the
hypertrophic arthritie which he regards as a true disease of
bone. He described it as Dbeing characterized by "pecular
changes in the zrticular cartilage, the synovial membrane and
the articular ende of the bone, varticularly the formation of
osteophytes. These changes are in the main hypertrophic and
produced by the formation of tissues, but there are also de-
generative atrophy of certain varts of the cartilage and rare-
fation of the adjacent cancellous and cortical bone. The bone
changes, eburnation and formation of osteophytes, constitute
the distinctive and diagnostic feature of the disorder, and
the hypertrophy so obtrusive in osteoarthritis contrasts with
the atrophic changes seen in the atrophic arthtitis.”

Arthritis is mersly one expression of the rheumatoid gyn-
drome. Other structures are involved and the most conspicuous
site of the rheumatoid disability, other than the joints, is
found in the muscles. Fibrositis is the name most comuonly
given to this form of disability. It is often called myositis
or myalgia. In general, muscular pain and disability are more
common, espicially upon adtive motion, in the atrophic type,
but subjects of the hypertrophic tvpe, may show great tenderness
of the calf muscles and along the tibial surfaces, or even along
the bone itself. Hany people complain of intermittant attacks
of myositis or myalogia, but mild distrubances of thig kind
would show no pathological change, However, in the arthritics
who over a period of years have suffered from more or less
continuous muscular disability, definite changes take place
in the fibrous tissues. Llewellyn and Jones''have shown that
between the musecle bundles, ther arises a dilatation of the
smaller blood vessels, together with minute hemorrhagic extra-
vagation. The enterstitizl tissue then becomes invaded by ¢
cellular infiltration and leucocytes range themselves between
the individual muscle bundles and fibrils. The nuclei of the
connective tiesue sooner or later undergo proliferation, and
this newly-formed tissue then in turn infiltrates the muscles.
As the process progresseg, and interlacing character ig acouired
by the fibres of connective tissue which may then becoume so
closely arraved as to exert compression and separation of the
msucle bundles and smaller muscular fibrils., This pressure
induces degeneration of the muscular tissue, and late in the
disease the latter becomes largely displaced and renlaced by
the mewly-formed fibrous tissue. OCbviously, the consequence
of this process is loss of muscle bulk, and this atrophy is
one of the characteristic later features of arthritis, espicially
of the proliferative type.
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Symotomatology and Ddagnosis.

The symptomatology of arthritis can be fairly definitely
divided into the attrophic and hynertrophic type, but it must
be Iﬁﬁwﬂbwf d that zreat variations occur and it is sometimes
very difficult to distinguish, clinically, between the two
great tVQe,

Atropinic Type

The first thing to bear in wrind is that every ctage may
be encountered between the acute type assoclated with a sudden
febrile onset, somewhat resembling rheumatic fever and tending
to lead to ankylosis and the more chronic and a febrile tyoe
of less sudden onset which tends to merge into tine osteoarthritic
type.

(]

Cecil gives a very good description of a typical case:
"The patient, usually a young verson, pale, thin and rather
prone to be of the neurotic tyve, gives z history of gradual
development of pain, stiffness and swellings in several jointse.
He generally dates the onset of his svymptoms to some disturbance
in ophyeical ecuilibrium, such as an acute infection, exposure
to cold or a surgical operation. HMany patiente give a history
of repeated attacks of tonsgillitis., The symptoms may develop
suddenly of gradually. When the onset is sudden the patient
ey run an irregular fever varying frow 99 to 101 degrees
Fahrenhelt but when the onset ie inegidiocus, the temperature
usvally remains normal. The disease is almost always igratory,
jumping about from joint to joint. After several sttacks,
however, the joints chiefly affected becone yermanen%ly injured.
and the ovrocess agsumes a persistently chronic cource.®

Usually the diceace makee its first appearsa ﬁce in the
phalangeal joints of the hands. There arises a somewhat sym-
metrical enlargement of the phalangesl articulatieﬂs, usually,
at the mid-finger joint. This enlargement may consist in
merely a slight tﬁ*ckeﬁlﬁg of the superficial tissuss over the
articulation or it v zesume the characteristic fusiform shape,
tapering botnh distz lly and centrally. The kneess are involved
almose as frecuently as the fingeres. As the disease advances
and involvee the larger joints, the patients become more un-
comfortable.

Pain is a variable symptom. It is naturally, very marked
in the acute cases, and occasionally abeent in the more chronic
cases. It may be due to inflammatory changes in the joint,
pressure upon enlarged symovial fringes, stretching of scar
tissue or adhesions, mutuzl opnesition of articular surfaces
with sensitive connective-tisesue or to reflex muscular spasm.
In addition, nerve paine may be encountered.
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Another svmptom which commonly vprecsdes and accompanies
an attack of artiuritis ie a sencation of fatigue. ‘h “patient
may feel nrostrated in the morning, even after having slent
well. The desire to cleep is constantly present. A cervieal
type of headache of low degree, or even of frontal or temporal
distribution, is a freguent symptom in such individuals. Many
pergone who develon arthritis have grown accustomed for years
to mild discomfort of the muscular system, especially in the
neck and back muscles.

Taere is usually a 21ld degree of sec
pecially in the definitely infectious types. However, it is
considered more as a complication than as a primary part of
the arthritic syndrome. It is much more frequent in women,
than in men, which may account for the increased incidence of
arthritis in women.
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There is comparatively little change in the blood chem-
istry in this diseazese. The non-protein nitrogen, th= urea
and the uric-acid usually are within ncormal limite. Pemberton,
and his co-workers have demonstrated a lowered sugar tolerance
in & large proportion of cases. The lowered tolerance was
roughly proportional to the activity of the arthritic orocess,
and tending to return to normsl with recovery.

The basal metaboliem is ussually normal or approximately
normsl. Pembertord found the basal metsbolism normal ip 80
per cent of 28 cases studied. Cecil, Barr and Du Boif& found
the basal wetabolism normal in both acutesand chronic infectious
arthritis.

If the disease is arrested early the involvement of the
soft tissue subegides and leaves no objective evidence of its
occurrance. More frecuentliy, however, the disease persists
until cartilage and bone become aifected and irreparable de-
formity had been produced. As the cartilage becomes destroyed
a laxity of the joint develops. The nhalanges tend to come
nearer to each other, and the iﬂterv ning tissue and ctln

undergo a sort of dimpling. Subluxation, finally, takes place
dﬁd with it coumes wtromnv from diesuse, of the musclzas aﬁd
nogsitly cother structures in the neighborhood of the joint.
With the advance of the processes just described, movenen
of the involved joints become less and less, until finally
fixation results. The patient, natu Iglly assumes the position
of greatest comfort, and we flnd that certain characterstic
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contractures usually result. In the case of the knee joint,
the contracture is generally from 45 to ©0 dégrees The

patient finds that this vposition gives the greatest comfort,
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and, therefore, the knee ig held constantly at that angle. The
posterior tendons, sooner or later becomes impossible to extend
the leg without onerative vrocedure. The vatient, therefore, is
o forced to spend his life in a sitting posture, wulch progreseively
leads to secondary invalidism from disuse, inactivity, 1£pa1r$eﬂt
of integtinal function, obesity, loss of a%getite, tocether with
deterioration or complete loss of morale. \

Ankylosis may be either fivrouse or bony in type. A fibrous
ankylosis may result from tnlckﬂnlng and contracture of the joint
capsule and ligaments, or from fibrous adhesions within the joint
cavity. More freguently bony angyloq1q insues due to approxim-
ation of bone to bene. Actual bony union takes place, the mnarrow
cavity of one phalanx becoming continuous with the marrow cavity
of the adjacent phalanx and one bone exists where there were two
before.

The course of the disease, varies greatly, depending upon
the particular joints involved, the degree of maintenance of
the general health and the stage of the disease. The course may
be rapid,leading to great deformity, or, as in a small number of
cases, the process may subside.

o, With chronicity, changes in the skin and mails occur.. The
skin develops a glosey or shinyv anneéarance, sometimes accompanied
by edema, due probably to a trophic disturbance. The nails become
striated longitudinally, thinner than normal, somewhat flattened
transvercely, and brittle, so that they br eak easily.

Hypertrophic Arthritis.

The onset of this type of arthritis is more gradual, and
the patient is nearly =slways middle-aged of elderly. Most of
the patients are women. Hypertrophic arthritis is more frequently
monarticular than polyarticular and differs in this respect from
atrophic arthritis.

In the hands, the carpo-metacarpal joint of the thumb, and
the distal inter-phalangeal joints of the digits are most frecuently
involved. The first objective sign is apt to be a slight enlarge-
ment of the btone on one side of the jcint in the form of a cir-
cumscribed round proj@ction. These progcutlons have been known
Py for generations as Heberden's nodes, after the phveician who first
J described them.

The knee 1s the next most common site of involvement, and
constitutes a much more serious course of the digessge,. Beoaaae
the knee is weight bearing, the tvnical symptoms of pain, tender-

o~ Mess and stlzfﬂess, appear earlier than in the fingers.




Enlargement and alteration in the shape of the Jjoint are
due vprincipally to changes in the articular extremities theuselves,
which usually take the form of periarticular "lipping®. The
arthritis ie, as a rule, of the dry type, and symovial effusious
are rare.

Changes in the capsule and ligaments are present, but less
marked than in the &tIOpﬂlG t rne. However, guite frequently there
ie marked crepitus to the palyat;ng finger, and occasionially it
may be audible fto othere, when the patient mounts the stairs in
the form of a grating or cracking sound.

In hypertrophic arthritie, muscular spasm is not a prominent
feature and deformity age -exists isg largely due to alteration in
the shapee of the articular surfaces due partly to absorption of
bone, and partly to new formation of bone. Contact of bone to
bone leading to eburnation and to more or less compensatory over-
growth, but never to mergez of one bone with another as in the
atrophic type.

The differentiation of atrophicsand hypertrophic arthritis,
in practice, is by no meane always possible. The syvstemic evidences
of the disease are often slight at the onset, and early changes
in the joints are often not sufficiently characteristic to permit
of clear-cut classification. In the larger joints superficial
evidences may be very late in occurrance, because of the large
mass involved. In thoee cases only X-ray sttdies have any definite
value.

In view of the fact that the atrophic and hypertrophic type
respond to the same treatment, there is room for argument that
thpse types may have a common etioclogy. This implies the possgi-~
Dlthy of a common pathology. Perhaps, the underlying pathologi-
cal processes in the two types offthe dlseaqe may depend upon a
common alteration of pnyelology. Pembertor-believes that the two
great types of the disease may be determined partly by anatowmical
or constitutional differences.

Gecil%*however, telieves that the two types of arhtritis
should be definitely differentiated. He dlstlzgulhuea differences
in etiology, pathology, and in the course of the disease. The
following table from Cecil gives a good differential diagnosis
of chronic infectious arthritis.

=
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Atronhic arthritis Hvoertrophic arthritis
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‘étroshic arthritis ;Hyﬂertroghic arthritis

Average age of onset ‘Third and fourth dec- Fifty and sixth dec-
ades ades
Weigut A N¥ormal or underweight Usually overweight
Blood Low hemoglobin Wormal hemoglobin
Horbid anatomy - Rarefaction of bone Condensation of bone
Joints involved Any joint in body Chiefly knees and
fingers

Type Migratory Localized

Appearance of joints Periarticular swelling No swelling

8pecial signs Fusiform finger Jjoints Heberden's nodes
Roentgen-ray Narrowing and clouding Lipping of bony
of joint space margins
Termination Ankylosis and deform- No ankylosis; us-
ity ually no deformity.

Another common symptom of arthritis is myositis or better
known as fibroeitis. The nuscles moel commonly involved are the
posterior muscles of the néck, the muscles of the back, the
muecles of the shoulder and the tricepe group of the arm. These
may be tender on palpation, but usually hurt chiefly upon active
useé. In long standing cases, disuse will lead to atrophy.

Neuritis is considered by some authors to be more freguent
than myositis. The two are often difficult to differentiate.
In typical mMeuritis, however, the pain follows more closely the
course of the nerve, which sleo shows tendernese over the same
distribution, and there may or may not be loss of function of the
structures supplied by that nesrve.

Neurasthenis is one of the mogt common symptoms of the
rheumatoid state. The patients are frecuently refactory or de-
pressed and consequently,fail to cooperate in the treatment.

The physician in charge must have a wide experience in the rudi-
mente of psycho-theropy and in the trestment of the milder ex-
pressions of the functionally unstable mervous system,
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Skin dliesezses and involvement of

are frecuent concomitant symptoms of

the uveal tract of the eve
the rheumatdid syndrome.

O0f the skin diseases, psoriasig, herpetiform eruptions and urticaria

are the most frecuently encountered. The uveal tract envolve-
mente usually lead to iridicyclitis, which is most painful and
needs instant attention from the ophthalmologist.

b

X-Ray findings

Atrophic type

In the early stages, there is no cbvious osseous change,
but the spindle-ghaped enlargement of the sgoft parts may be demon-
stzated. Later on, as the process advenceg, thereis haziness and
narrowing of the interarticular space. 8till later in the dicease
as the inflammatory tissue destroye the catilage, the edjacent
articular surfacee come intec actual contact, so that the two
boneg arpesr to be fused together. There is, howsver, an absence
of the lipping of the articular margins, as seen in the hyner-
trophic type. At this later stage there is considerable atrophy
and rarefaction of the concellous bone due to the diminished
c¢alcium content. Etill later, when the bone itself has been
destroyed and ankylosis has occurred, tae markings of the joint
are replaced completely bv a diffuse shadow which merges with the
adjacent bone

Hypertrophic tyne

The first cemonstrable change in hypertrophic arthritis is
periarticular lipning. The later stages show a narrowing of the
joint interval followed by erosion of the articular bone and
alteration of the shape of tue articulating surfaces. The arti-
culating surface remains in mest cagesg fairly well defined and
sharp though presenting cccasionally nodular emgnences. Cyst-
like spaces in the underlying cancellous tissue are commonly
geen, as are alsc loose bodies, tomposed of cartilage, bone or
of both, usually derived from detached periarticular chondro-
osteophytes. Periarticular lipping is always the characteristic
feature of osteoarthritis.

In the knee joint, early rcentgen findinge are to be
seen at the uppoer and lower margins of the patella, in the
form of project ofrvafious sizes extending like beaks in a
downward direction.
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PRINCIPLES OF TREATHERT CF ARTHRITIS

GINERAL COUNSIDERATIONS.

Treztauent of arthritie is vprimarily -reventive naaely
the hygiene of the mouth and other siteg of focel infection.

After the disease process has once begun, treatment is
for less effective., 1In the past, the treatment of arthritis
received very little attention, and consecuently was notoriously
unsati: factorv With the increasing knowledge of r=cent yvears,
the medical orofession has come t0 look upoh arthritis as a
couplex disease syndrome, and touching more fields of wmedicine
than any other disesse, with the possible exception of syphilis.

Huch tise is reguired for zccurate study of every phase
of the arthriftis syndrome, in order to sdecuately comonrehend
the disease ac a whole. The digezse belonge within the realms
of internal medicine. However, surcery, orthopedics, otorhino-
laryagology, and many other specialities are called upon in
the diagnosis and treatwent. Many measurse necesg cry in the
reatment of arthritis, such as, heat and massage, nstitute
specialities in themselves, :

Pemberton ﬁayk *#0ne of the first lessons to be learned

in the treating ’ch.w dicsezage is the importance of maintaining
& broad-minded attitude. There is no s;ﬁgle nanacea in the
treatment of arthritie. In view of the wide disturbance of
phyvsiology ané the Qecondary invalidisem devendent upon it, it

is cbviously imvpossible vhat any sxngb? measures could be. ade-
guate to restore this state of affzsire to normal." He also
belinvec that the treetment for the two greast ftypes of arthritis
should be the same. Each case of arthritis should be examined
an&_urcwteé, golely, upon its own individual merits.

¢

The treatment of arthritis will be taken up under the
following headings: treatment o; fOCal 1ﬂimctlons, DﬂyﬁlOﬁﬂET&Dy,
vaccine taarany, diet, drugs and wmedicinal measures, and ortho-
pedics procedures to arevent deformLty.

Treatment of focal infections.

In few other diseasee is the detection of foci of infection
so important as in arthritis EZvidence has gra Gu&lly been ac-
cunulating through the years to pDrove tﬁe contention of Billingse,
of tne relationehip of focal infections to arthritis

 ars 2b .
Rosenow and Nickel, working at the M¥ayo Clinic, have shown



that (1) foci of infection, wherever found, commonly harbor
the csusative organism of various systemic diseases (2) the
afford favorable conditions for the entrance of bacteria and
their toxic procucts where bacteria tend to accuire and main-
tain relatively high or peculiar invasive powers, and (3) the
situation, depends on the specific or elective localizing power
of the infecting organiems, in most instances streptococci.
The dicsappearance of arthritie symptoms after removal of foci
of infection, is a common observation. However, freguently

we encounter & patient who fails to improve following the re-
moval of several foci. 8uch failure saould not be interpreted
ae nullifying the principle invelved, for the sidesse may have
existed for so long a time as to:procuce irreparable horm, or
it may have become so thoroughly establiched as to Eontinue
independent of a primary focus. '

a1 In & study of 400 cassg in the Army by Pemberton and Robert-
gon they found 293 persone (73%) who showed demonstrable gurgical
foci. Of thies latter number 208 showed foci in the tonsils.
One hundréd and thirty-four persons (3%.5%) were poeitive for
a dental focus., Fifty persons or 12.5% wers vpositive for a
genito-urinary focue. Nineteen vper cent showed a combination of
both tonsillar and dental foci. One hundred and seven persons
(26%) were taken sick in the apparent absence of surgical foci.

In & study of 545 cases of arthritis in civil life, Pewmberton
and Peirce found that infectione of the nose, throat and accessory
sinuses exieted in 31 percent and infections of tae teeth in
54 per cént .

In planning an attack upon toxic foeci, it is best to pro-
ceed caustiously, and to deal with the primary focus first.

The treatment of diseased teeth must be carried out by a
skilled dentist. The lesion that gives rice to the most serious
conseguence is infection around the root of the tooth, the so

called apical infection. Caries alone does not seem 1o be a

factor of very great moment. Ezamination should include testing
the teeth for vitality. COrowned teeth are frecuently dead teeth,
and a dead pulp favors apical infection. X-ray of the whole
mouth should be taken., Individual sictures of each tooth gives
far better results than a single x-ray of the jaw.

Tne amount of infection necessary to give systemic symptoms
is sometimes surprisingly emall. Roentgen ray examination of
the teeth may in one case show apical abscesses as large as a
blueberry and yet produce no clinical evidences of harm. On
the other hand infection causing symptoms may exiet in & tooth
that is roentgenoclogically négative. ZIvery tooth, then should
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be considered as & notential menace, until proven otherwise.

¥hile it 1s true, that all dead teeth may become infected,
. it is by no means true that all dead teeth are infected. o
vital, non infected tooth should ever ©Dve sacrificed. Provision
of adecuate denture is fundamental to the general health of the
~indivicdual, and teeth which wmay serve as anchors to a bridge,
may have an improtance far greater than they had merely as in-
- dividual members of a complete set.

When the toneile are susrscted of being the primary focus,
removal is indicated. Small imbedded tonsile are often nmore
potentially dangerous than hypertrophised ones, and tonsillar
remains that have been left behdnd after an incomplete removal
are capable of causing arthritis.

The appearance of tonsils productive of gystemic harm is
by no means constant or characteristic. They may be large,
cryptic, inflasmed or so inconspecuocus as to be almost invisible,
The appearance of the peritonsillar tissues, esgpicially the
anterior pillare, is of great value in reaching a correct opinion.

Another inpowtant site of infection in the mouth ies the
o, gums, which may be the eite of a widd gingivitis or pyorrhes.
’ In the milder forms, massage, stimulation and the cautery will
guffice to clear up the infection. In the more severe cases,
a radical operation is necessary, where a gum flap is laid back
and the necrotic tissue excised.

Infection in the accessory nasal sinuses whould be removed,
ag well as elsewhere. In the case of the maxillary sinus,
adeguate drpainage can be instituted, but in the case of the
other air gnaces in the skull, the treatment is not so simple.
Thev are legs accessible and drainage is not easily obtained.
The severity of the operation, may undermine the genersl health
of the patient.

The problem here ig one of the infection versus the mech-
aniem of Nature to meet and overcome it. A great deal can be
done by helping the patient to overcome the infection by stim-
ulating the normal defensive reactions and by increasing the -
registance of the patient.

The third most important site of focal infection in the
production of arthritis is the genito-urinary tract. In a
serieg of 700 cases, 1t was found to be involved in 14 per cent
of the men, and 2 per cent of the women. The prostate glend,
ig the chief eesat of a genito-urinary focus, in man. The in-
o fection may be entirely, non-venereal, The prostate upon ex-
amination may be found to be markedly enlarged, tender and even
modular. The organisms present, are largely the same as are

.
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found in other primary foci, namely, the several varieties of
getreptococcus and the staphylocuccus. Treatment, consists in
mnaesage, and removal of other foci of infection. Dr.P.8.Pslonze
of Philadelphis found that there was freguently an association
of other foci of infection, such as teeth, tonsils ete, with
prostratic infections.

A very frecuent finding in women arthritice, is a cervicitis
or endocervicitie. Salpningitis and oophoritis may existh, as
a regult of venereazl infection., Pemberton, believes, that in-
fections lesionsg of the genitosurinary tract in women have re-
latively little influence upon arthritis. He believes, that
of much more importance are the moré intangible influences of
ovarianr function of an endocrime nature and possible by soune
poorly understood influence of the uterus, dependent on the
determination ¢f additional blood to it.

The minopause is the general neriod of greateet incidence
in women. Cecil®attaches great importance to the climatteric,
and evem makes a separste classification for what he terms
farthritis of the menopzuse.'

Occasgionally definite and localized foci are oresent in
the gall-bladder, .appendix or diverticuli, and these focl are
heet dealt with by surgical measures. The infection may be
of a diffuse nature, involving the tubular glands of the colon
and small intestine. Stasis may be present or various catarrhal
o ulcerative conditions in the dianosisg of which radiography
is of greategt assistance.

o

%utcﬁ;believes, that stasie often occurs in the colon al-
though there is a daidy evacuation; stasis often occurs in the
ileum, even when the patient does not refer any symptozs to
to the alimentary tract; streptococcal infections are often
present in the bowel, although there are no symptoms of irri-
tation of the colon, and extensive infection of the ileo-cecal
region does not always lead to the excretion of living strep-
técoceci in the fecés. ’ '

Pemberton has not found the gastro-intestinal tract to
be the gourcr of focal infection, nearly as often as Mutch and
other investigators.

Investiativs work in recent vears, has cshown that there
exists & relationship of the intestional tract +to srthritis
in a sense other than that of harboring focal infection. Pem-
berton believes that malfunction of the intestine, as a whole,
plays a much more fregquent and important role in arthritis %
than do the various surgical foci.
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Pexberton and Newcomst at the Presbyterian hospital in
Philadelphia, have made = 10u; ceries of roentgen-rays of the
intestinal tract in arthritis. They found that the type of
colon, most commonly met with in arthrities ie characterized
chiefly by = tendency toward greater caliber, greater lingth,
a more convcluted appearance and sometimee reduplication.

n ,

Snyder and Finemaﬁsiﬁ a series of 235 patients, found
tnat the majority of the colons were very redundant and showed
very acute flexures. In many, pouch-like dilatations of the
cecum and ascending colon were noted.

Dr. A.A.Fletcher®™of Toronto Canada, gives a very good
summary of the situation. In a personal communication, with
Dr. PambertOQ, he has expreecsed his tentative views, as follows:
¥In chronic arthritie, the lesions of the cecum and colon are
gimilar to the changes found in experimental animals euffering
from certain forms of deficiency disease. The cecum, and the
proximal part of the colon, may be much dilated and atomic
and there may be a decrease or even an absence 6f the haustral
markinge. Rowlande produced dilatation of tu“ cslon in rats
by restriction of vitamin B in the diet. Diets liberal in
vitamines and protein and low in caroohwdrate favorably
influence the course c¢f arthritis and patiente seem to do oaaly
when excege of carbohydrate is given. Deficiently fed animals
rapidly develop both acute and chronic infections. Obserbations
such as these tend to support the belief that nutrition may
actually play a nart in the causation of the disease.l

As a result of the above ObQETV¢tiOES, colonic irrigations
have been tried by various men and scme good results obtained.
However, there is still a great deal of controversy over the
‘ueqti,n of "intestinal putrefaction®, so it is difficult ot
evaluate the results of these exaﬁrimemts. Cruickshank¥does
not believe that as a result of bacteriological activity in
the intestine, toxic substances are formed which by gaining
entrance intoc the tissues induce a state of chronic intoxica-
tion. He says that the several tvpes of intestinal flors
probably result from abnormal intestinal conditions and are
not the cause of them, and furthermore that many varieties of
ordinary intestinal oacterla can be cultured from the stools
of normal »neople,

p _

Keating> on the other hand, believes that the most fre-
guent area of Iocal infection in arthritis is the gastro-
inteetinal act, and he reportd the culture of strent000061
from the stoola nf tne great majority of his arhtritics

Smyder and Fineman found that the addition of colomic
irrigation to tane older well-known theropy of arthritis, defin-




e

itely imnroved the clinical results. They also found thaet soap-
suds enemas pnroduced the best results. However, in 64 per cent
of the constipated individuals and in 326 per cent of the patients
who gave no nistory of coastipation the soan-suds enema failed

to cleanse the bowel completely.: In these cases, irrigations
produced a completes and taorougn cleznsging of the bewel in al-
most every case.

Colonic massage is almost as important as colonic irriga-
tion, but it ﬂuct be given by eomeone familiar with the prin-
ciples of massage, as a whole., In the sbsence of indications
to the contrary, massage mav be carried out, beginning in the
left lower guadrant and progressing dlqtally, after which an-
other point is selected 3 inches higher up, and the process
repeated., In this manner 8 to 123 points are selected in turn,
until the final massage begins at the caput coli, The patient,
can usually be taught to do this himself.

Vaccine Therapy and the Use of Non-Specific Protein.

The uge of antigens in the treatment of arhtritis, is
often of great value in increasging the natural powers of re-
gigtance, and thus helping the patient to overcome any residual
infection. Antogenous vaccines are prefersble in acute cases,
but in old chronic ecases mixed stock vaccine may be used.

The initial dose should be small, and gradually increased,
depending upom the severity of the action induced. The initial
should not exceed ons ¢11L19n and at first the succeeding doses
ghould be 35 or 50 ner cent of the pervious dose, and be at
intervals of 5 days. These doses may be increased until 2,000,000,000
are given at a dosge.

Keating reports, that antogencus streptococcic vaccine, by
its specific action is of great value as an adjunct in the treat-
ment of arthritics.

ad extensive experience
erspy have not been en-
Pemberton.

In the ovinion of Xolmer, who has h
in this field, the results of vaccine th
COu;mﬁlﬁJ Thie is also the opinion of

dv

It ie¢ interesting to note, that Kslmery%elievee tiat the
anatomical structure of the joints and synovial membrane, favors
becterial ewmbolism, and that gonorrheal arthritis, for example
ig produced in this manner rather than by the elaboration of
toxic substancee ot some removed focus.

- Miller and Lusk were the firet to use non-svecific protein
in the treatment of arthritis. Various protein substznces may
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be injected intravenously or intramuscularly, such as zeptone,
milk, or tyvhoid vaccine., Within a few hours, after injection,
there beging & risge in temperature, followed by a chill, fever,
swegting and a focal reaction in the affscted joints. This is
followed in 24 houre by an imrcrovement not onlv in the joints
themselvesg, which become leseg painful, swollen and stiff, but
in the patients general condition.

The way in which protein shock therapy zcte ig not known.
It has been scuggested that the resulting improvement is due to
the increased lenkocytosis, to incressed lyaph flow, to the
sweating, or to alteration in the ferment and antiferment action
of the blood serum,

The intravenous dosage of non-gpecific protein at the be-
ginning should be comparatively emall. It is well to begin,
with an initizl dose of about 32,000,000, increacsing every fifth
day until at the sixth and final dose, 200 millions are ad-
ministered.

The resgults of non-gvecific protein therapny in arthritis
is not very encouraging. It is of value only 2g an aid in the
treatuent of the acute atrophic cases. In a report from England,
out of 70 cases treated by Campbell in a period of five years,
16 showed no improvement, 54 were improved, and of this number
38 had besen able to carry on their work.

Treatment by Drugs.

It can be definitely stated in the beginning, that there
is no specific drug for artnritis, comparakle to the action
of quinine in malaria. Perhaps in no other disease have =0

many drugs been advocated with so little success.

)

Llewellyn?lays stress upon the fallacy of placing complete
reliance wuoon any one drug in the treatuent of this disesse ‘
which presents such varied characteristics, and states that
it is far wiser to treat cases on general principles, noting
any indications for special linesg of treatment that may present
thenselves. - : ‘

Arsenic.

The value of arsenic is mainly as 2 rsconstructive tonic
and nematinic. It is indicated chieflv:in the cases of secon-
dary anemia. Pemberton believes it is of valuable aid in a
great many cases. He advocates beginning with small doseg of
Fowler's scluticn, such as 1 drop there times & day and increas-
ing 1 drop daily until B drops three times a day are being given,
Part of the secret of the use of arsenic consists in being able



to aduinister it continudusly over a long period of time.

Iocdine.

Iodides have been msed in arthritis for a great many years.
Potassium iodide is usually used. Recently oxyl-iodide intra-
venously has been used extensively. The real mechanism of action
is not known, but it is thought that the iodides exercise their
influence upon the thyoid gland, and so possibly uson metabolism.

Salicvlates

‘The chirf value of the szlicyvlates ieg in their analgesic
properties. They are partic¢ularly valuable in the early acute
casee. There is no evidence, however, that the salicylates
exercise a curative influence upon the rheumatiod syndrome.

The great disadvantage of the dalicy . ates lies in the fact that
they freguently produce marked gastro-intestinal derangement,
chiefly in the form of loss of appitite andindigestion.

~Strychnine.

The use of strychnine is chiefly as a tonic. Many arthritics
are characterized by "pioszd" body habits, general prolapsus of
abdominal viscera, asthenia and muscular weaknegss. These indi-
viduals can be kevt on a higher plane of physiological efficiency
by the cautions userof strychnine. '

Digitalie

The use of digitalis in small dos

es of 3 to 5 min., three
times a day, may be very useful in incre

z8ing the blood flow in

-the capillary beds.

Guiacol Carbibate

Guiacol carbonate at one tisme was considered a specific
for artoritis. It is of benefit in some cases. It probably
acts a8 an intestinal dieinfectant.

Cod-1liver 0il

Cod-liver oil in connection with the restricted diet, is
very valuable in rehabilitating, zsthenic, enaciated and anemic

- persons.,

Nitrites

The action cof the nitrites is chiefly =8 vasodilators.
In visw of the fact that in arthritie we have a generalized
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vaso-contriction of the capillary beds, it would apnpear that
nitrites might have a beneficial effect on the peripheral
circulation.

9
In a series of 32 caees studied by E.G.Pierce? the nitrites
showed & favorable influence in 12 cases. Further investigation
and experimentation 1s necessary to nrove the efficacy of the
drug. Dosage should begin with 5 er. of erythroltetranitrate
and be increased slowly up to & 2r. t.i.d. :

Ortho-iodoxy Benzoic Acid.

: 0

In 1¢35 Young and Younans ' introduced ortho-iodoxy Behzoic
acid, as a valuable drug in the treatment of arthritis. The
composition of the substance clésely resembles that of dalicylic
acid, the latter being o-hydroxy benzoic acid. In a series of
4% cases treated, twenty-four or 56 vercent were markedly im-
vroved; ten or 23 per cent , moderately improved; six or 14 per
cent, sligntly improved; and 3 or 7 per cent showed no improve-
ment.

In a subeguent study of the drug by ¥illard Smithf the
regults showed few failures, and a fairly large per cent of
partial benefits. As a result of his experiments he places
ortho-iodoxy benzoic scid among the most important druge avail-
able in the trestment of arthritis.

P Pemberton and his associates have reached the conclueion
that the drug is in the nature of a glorified salicylate, in
that there may ve a large amount of anabgeeia over a period of
time longer than occurs following the usual salicylates.

5

S8tein and Tanbe+in g recent study on 102 cases, found
that two cases of rheumatic fever were made woree by the drug,
thirtypone of the 100 cases claimed temporary relief of pain,
but all returned later with exaggerated symptoms, and that the
drug has no effict on swelling or joint changes, hey have,
therefore, discontinued the use of the drug. .

.There are three methode of administering thie drug: by
mouth, by rectum and intravenously. The best results have been
nbtained by the intravenous method. The initial dose is 0.5 gm.,
denending upon reaction. Usually about 10 gme. in all are given
over a pertbod of three weeks, divided as follows: 0.5 gm. to
1l gm. three times weekly for four doses; 1 gm., 3 times weekly
for four doses; 1.5 gm., at the same intervals for two doses.
Seven to fifteen minutes should be allowed for the inJection.



Physiotherapny.

Physiotheravy is tane oldest means of attack upon the rheu-
matoid eyndrome. Thesge measures are still about as valuzble
in the treatment of arthritis, as any at our disposal. BRBecause
of the indifference with which the profescion has regarded these
agencies, the laity heave turned more znd more to masseurs, oS~
teopathe and others, who have offered relief through these means
in & variety of conditions. Until the profession learns to make
fuller use of these fundamentzl measures, the layman will be
forced to continue to support these cults.

Heat constitutes the most valuable measure in the realm
of physiotherapy. Dry and wet heat are used. Following local
exposure, there is directed to the part an increased circulation
of blood which tends to keep the temperature of the tissues con-
stant. With each degree rise in body temperature, the pulse
rate increases about ten beats. Leocal and genersl sweating also
takes place, with resulting loss of water and salts. With the
rige in temperature the gensral body metsbolism is increased
and carvon dioxide is formed in ouantities larger than normal.
The over-ventilation in thé lungs, however, washssg cut the
cerbon dioxide in evenm greater amounts than normal. The result
of losg of carbon dioxide is to lsave an excess of alkalil in
the blood stream and tissues. The excess of alkali is elimin-
ated through the urine and sweat until the normsl acid-bvase
eguilivrium is restored.

Heat places the patient in the condition to respond bekter
to effleurage and. masgsage, in that dilated lymphatics and blood
channels are probably able to remove more cguickly than otherwise
the fluide asnd metabolic end-products dusplaced by the massage.

Massage has been highly developed during the last century,
at the hands of the Swedish schocl. 3Hassage is a name, for a
variety of movements which vary from light stroking and tapping
to severe kneading. te influence is direct, and, through the
nervoug system, alsgo indirect. Krogh, Carrier and others have
gshown that large parts of the canillary system are normally
closed and that a variety of etimuli may cause them to open.
Among these stimuli, light and heavy stroking are conspicuous
and they have alsc shown that foliowing various degreeg of such
precegure the smaller vesseleg return with varying rapidity to
their former state. It is obvious, therefore, that massage has
an undoubted influence over large parts of the finer circulation
in both suverficisl and deep structurss.

The indications for massage are; (1)to prevent or delay
muscle atrophy, (2) to improve local and general metabolism
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and, (3) to increase the degree to which the circulating blocd
reaches certain tissues and to increase the return to the cir-
culation of many corpuscular elements tucked away in inactive
regions. '

Diet.

Belief in the value of diet received great impetus about
fifty years ago, whnen it became populsar to ascribe the harmful
role in rheumatism and arhtritis to uric acid. This lead to
the curtailment of meats, which are known to break down, in
the body, to uric acid.

The work of Whinnle, Minot and Hurphy has shown the great
importance of meats, espicially of liver substance, in contri-
buting toward the regeneraﬁien of red blecod cells. It would
seem therefore, that o withhold meat in rheumatic conditions,
may contribute to the condary anemia which is so freguently
present in arfthritis.

As previously stated in thes vpaper, Cagorl, Crouter and
Pemberton have shown that 75% of arthritics have a delayed rate
of sugar removal from the blocd after ingestion by mouth. They
have shown that in the muscles there tends to exiet a condition
which approaches relative anemia or mild tozemia, t would
geem, therefore, that reduction of the food intake might import-
antly cut down the metabolic load upon those gitructures whose
phusiclogy is handicapped during their efforr to care for it.

It hzs been shown, Cllﬁlu&liy, that arthritics on a reduced
diet, show marked improvement, both subjectively and objectively

Reduction of ths total diet, then, is the first essential
in the dietetic management. The balance of health of the in-
dividual as a winole, must be the guiding prénciple, upon which
the dietetic restriction is based. In the ovbese, resiriction
ig easily carried out without danger to the individual. If,
however, the patient is underweight, or haréorq an active focus
of infection, underfeeding would be obviously improper and even
dangerous.

In regard to fat, Pemberton has found that while it can-
not be us d with 1m@uﬁ1tv vet 1t playe a relatively harmless
roie in contrast t ﬂﬁroohyarates. It caen be used in such in-
creassd smounts as to make up the caloric deficit, due to cur-
tailment of carbohydrates.

ﬁo attempt will e made to enter fu
of dietetice, which is in iteself a speci
ever well to omit entirely potatoes and

1ly into the problems
al study. It is, how-
rice. Bread should be
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limitezd as far as opoesible. One 30-gm. slice twice a day is
sufficient. Fruite should play a large part in the dietary,
contrary to the vopular ides that they are acid producing foods.
The acid or basic nature of foodstuffs ie determined chiefly

by the nature of the ash to vhich they give rise upon combus-

tion. Many supposedlyv acid fruits and vegetables give rise to
an-alkaline ash.

The subject of prevention of déformities in arthritis,
is one of inesgtimable importance. Great credit is due to
such great orthopedic surgeond ss 8ir Robert Jones of England,
Dr.Glodwaite and Dr. Osgood of Boston, in teaching the medical
profesgion, the importance of preventing deformity. Fo attempt
will be made to cover this large field, except to mention the
genersal principles of trestment, which are: (1) to prevent de-
formity, during the acute stages vhen muscular spasm is opro-
minent, (2) to place the joint in the optimum position, in
case ankylosis occurs, and (3) to remedy as esrly acs possible
any deformity due to musecular spaegm which already existe.
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