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fungi were 2ls0 o~
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t
to the reptiles of the cretaceous period as is clearly
shown by the fossil bearing beds of Xansas and Wyoming.

There zre specimens sghowing involvement of the caudal

vertebree of Diplodocus, a glant dinossur, and multiple

Through the ages long subsequent to this, and af-
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subject to it. It is, therefore, not surprising to find
he early evidences of man show that he too had
suffered at remote periods from arthritis. The remsins
of men of the stone =ge are DY no means s8 nNUEeTrous as

those of many other
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which show unmistakable signs of deforming pathological

vrocesses in the joints.. The ancient authors as far
hack =z 41 A.D, had some concepntion of gout; they seem
to0 have been familiazr with chronic joint diseases other

than gout. The term rheumatism meant 1iability fo

s

cizne helieved

o

Wrheum' and ¢

i
¢

A

gtes back to times when phys

p.a
e

thzt harmful vhlegm flowed down from the brain and

n-
jured other organs of the body, a part of the humeral
patholozy which had =adherents until the latter part of
the seventeenth century; "rheumatism! SE%&S‘tD have bheen
used, at first, as a2 name for some of the complications

of wout. At the end of the sixteenth century, ¢.D.

Baillow reversed the ancient usage of the word arthritis,

» stating that it

affects chiefly femples, has a2 chronic course, and leads
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of the great scoursges of society. It ranks next in im-
portance to hesrt diseazse and tuberculosis as a chronic
digabling disease. Lack of knowledge and lack of satis-

factory spplication of the knowledze we possess of the

Glseanse nmakes it less preveatable than tuberculosis.

Chronic arthritie is now recognized as probably the great—

-

reegs which heas been made it must e confessed that the
arthropathies are still veiled in deplorable obscurity;
=nd, as we giali see, the dimmess, while due chiefly %o
our ability as vet to look at the processes from zsn etio-
logical viewpoint, is to sone eztent‘é pendent upon =

intervening dust-cloud of terminology" (8).
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The most commonly recognized classification of

chronic asrthritis is the one advoczted by Cecil (8).

vocated by him. It is essentially & clinical clasgsific—
ation and is quite in harmony with the pathologic class-

ification that has been made of the disease by various
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congtituted about two-thirds of all the cases adnitted

o the zrthritis clinic, while degenerstive arthritis

ot

made up most of the remaining third.

1. Chronic infectious arthritis, rsferable to foci

2. Specific arihritis, caused by specific bzcterial

s
b

infection. The gonococecal, syphilitic and tuber-
culous cases come in this group, as well asg the
go-called surgical joints, staphvlococcus arihr-

itis, vneumococcus sarthritis ete.

1. Arthritis of the menopause..

2. Degenerative monarticular arthrit
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the following tsble, in which it will be seen




A,

cases

cases

cases

css8es

Degenerative Arthritis

1. Arthritis of the menNoODAUEE ——mm———— 145 cases
2. Degenerative wmonarticular argthriiis - 320 cases
%. Senile arthritis 7 cases

Gout —mmm e e ~ 4 cages
Intermittant hydrops articululi~——m——-— -~ 3 cases
Unclagsified——mesmmmmo e 10 cazses

We will now procesd to a more detsiled discussion

t
of the verious groups of arthritis outlined above.

moat common itype encountered in

of arthritis occurs more frequ-

males. It 1s essentially a
the averzge being thirty-five.

P
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Exposure plays a secondary role. The

logic factor is some primary focus of

occurring either alone or in combinstion with other fcbi'
in sixty-one per cent of the cases. FNext in freguency
were infections zbout the teeth. The teeth, alone or in
combination with other foci were the seat of infection

in thirty-three per cent of the cases. The sinuses,

I

g.j

prostate, gall bladder, colon and cervix harbored foéci
of infection in a few cases. It is interesting to note
that the sge incidence wss much earlier in tonsil cases

than in the dental cases, the average =ze being thirty

The patient often dates the onset of symptoms from

n, such as am

digease which may involve any joint in the bhody. It

may come on suddenly with fever and other acute symp-
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but after several attacks the joints

y
become permanently injured. The fingers kneeg and shoul-
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ders are the joints most frequently affected. Thi
painful form of arthritis, psrticularly in the early stage,
ilar involveument.

bput not always reveals
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2 patient somewhzt underweizht and anemic. he joints

affected uguslly ovresent 2 characteristic appesrance.

the over-

?%
s

There is some gwelling of the soft parts
& ?

lying skin is warm and sometinmes reddened. T%e swelling

ig due for the moet part to an outpouring of inflamatory
exudete into the vperisrticular structure. Tendernesgs is
usually vresent, and motion, either asctive or passive is
painful. In the latter stazes the gwellinz may disappesar

but usually there is enough new growth of fibrous tissue
about the joint to cause a presistant periarticular thick-

ening., Thies is shown most typlcally in the finger joints,

e

which the characteristic fusiform enlargement may be

1

]

present for years. Ankylosis is very common in this type

of arthritis, but usually Jdoes not occur until the second
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or third vears of the infection. I
but later may become bhony.
The lsborastory findings sre mostly negzative, Cul-

tures from focit of infection

-

-]

either Streptococcus

hemolyticus or Streptococcus vir
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Streptococcus hemoliticus was more frequently obitained

age of 125.3 . per 100 c.c., which is somevhat above
the normsl limit. In severe cages in vwhich +the bagsl

. . s o . T ATem A Ad e o e
metzbolism was determined, the findings were negative.

Ten of these cases were in men =znd one in = woman.
All gave 2 history of gonococcal urethritis.
According to Wehrbein (7) one to three per cent of

all gonococcus infection lezd to the metastatic infections

o one or more joints. Aside from the presence of the
gonococcus, ttle or nothing is known about the various

factors which are responsible for zonococcus arthritis.
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have edditional urological complaints, as urethral dis-

charge, dysuria, or nocturia. Ko age seems to be exX-

empt. Males sre far more freguently affect
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almost ten Lo one. The incubstion period thet iz the time
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weeks, The comnlete recovervy of the infected joint may
require only one or two weekg or zg much o8 gix to twelve

months. The outcome may be a normal joint or any degree

of permsnent change up to bony ankvlosis.

There were five cases in theilr series distributed
oo o == 3 = P e o~ e .
as followg: hip, two cases; wrist one case; elbow one case;
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1litic arthritis, but neither of them was typical of the
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this reason, the infectious theory of thisg type of ar-

thritis is greatly cuestioned. The morbid changes are

those of a2 degenerative osteocarthritis. The cartilage

membrane.
The onset of the disezse is insideous. The first

gymptom is = siight stiffness

patients there are well developed Heberdens nodes on the

At times, 2 shoulder or hip

ce of these patients are quite
characteristic. They are almost always
timee to = masrked dezree. The posture

there is L&ﬁ&llv some degree of flat foot. Examination
of the joint & shows little, if any, swelling,
caseg of long @ur&tién, the head of the bonesgs adjscent

to the joints
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fectious arthri

but more frecue

occurs more freguently
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ping of the lumbar verebrae 1s zlmost 2 physiologic

Heberden's nodes ars present in practicelly every

case They may develon independ-
ently, however, of any other joint involvement, when they
fall in the catezory of senile arthritis. In their exper-

The three subdivisions of degenerstive arthritis =re

largely & matter of clinicel convenience, though here
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much unnecessary surgery. This zpplies particularly to

make sure of our

infectious type, too much emphasis

on & complete elimination of all sources
n the degener=ztive {type the problem of

infection is of szecondary

cage.

30%) were of +the
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vounzg o re often seen




4

is the arthritis of the menopsuse.
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has not been proven to be of éan inféctious nature. It

appsars more likely that this form of arthritis, as the

anzlogous to

arteriosclerosis and the other degenersitive changes that

mtack various organs of middle agze.
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any demonstrsble foci. Two hundred and ninety-three (73%)

%
showed definete foci of infection and of these tvwd hundred

and eicht showed foci in the tonsi

It was slso noted that one hundred and eighty-four

foci while only 8.5% recovered after removal of foci, and

reported by Lillie

79% of their series

further snd tried

between chronic ar-

finally concluded
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it is justifiable to =advise =2 tonsil-
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patients, found that fority=five had the posterior eth-

Alexander (20) is = strong believer of the infectious

theory of rheumstold srihritis. He thinks that the true

etiolozy may be due 1o a number orf 4ify

erent organisms,

although some strain of streptococcus i1s the most common

czuse, In nis rernort ne states that

he noted a large
an enlarged

liver nay

nous

of the pody. He %

from prectically any of the infectious or pus-producing

orranicng.

work on bDlood culiures
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and complement fixation tests as early =as 1810. In a
geries of twentv-four cases of arthritis deformans, blood
cultures were negative in every case. In twelve cases

fixation ' test was negative and in twelve

it was positive. Four ceses of tyvical arthritis de-

organism may be a Streptococcus viridans or a gonococcus.
This was further verified by treating the patients with
gspecific vaccine with marked improvement.

Davis (24 ) was a2also one of the eariv workers who
¢id considerable bacteriological work on culture in-

g of arthritic patients. In

were obitained in all and were predominste in ftwenty-five.

In two cases the pneumococcus wag present and in one

the Streptococcus mucosus was present. Blood cultures
z2nd joint culitures were also taken from these patients

Strains of strevntococci from the various clinical

groups were inoculated into animals. These streptococci

G2
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ng the s monthe wmost. all the culiures

are negestive.
influence on bacterio-
netion to the rezson why

so many blood cultures are negative. In sezrching through

the litersture, I have not been able to find any other

atztes any relzstion of gessonal
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62.3% yielded = short chained streptococcus. To confirm

o

ct
&
it
n

work, they ran a control group of one. himdred znd

-
O
jor
¥

pebients obitaining four positive cultures, =nd of

ot
ey
jodo
5

group many had various diseases, including
of wvarious kinds and degenerative arthritis.
Joint cultures were made in forty-nine cmses of

rheumatoid =srthritis. In thirty-three cases or 87.3% a

b} )

short-chszined streptococcus was recovered from the joint

culture. A control zroup of eizhieen patients wes also

run in connection with this =2nd in avery cssge the culture

coccug culbured from the jointe and from various foci of

infection In 2 number of cases streptococci morvhologic-
2lly, culturslly =nd biologzically identicel have been re-

the blood and fronm one of the

or 43.8% streptococci were recovered from both the blood

culturalliy the sitreniococcus in each case zp-eared
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But their work 414 not in any wey correlste with the
nis co-workers. In =z geries of one

hundred five bHlood culiures on »atients with tvyoical

£ W i

o s

rheumatoid arthritis, blood cultures failed to yield

considerable work on joint

culture s2lso culture of su

heutaneous nodules but in no

Due to the

of the blood and joint fluid have been negative in so

meny cases, Rosenow (40) conceived the idea of trying

hemolytic strep-
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arthritisg. Her resulits showed thet of smne hundred and

twenty

two or

Streptoceccus nonhemolyticus, twos

Stephylococcus curens, two 2nd gonococcus, one. Ninety

per cent of the orzanisms zrown helonged to the strepto-

inal tract is a sescondary foci of infection with

five wnogitive stools in his cases, in 211 they were zble

to obtain a totsl of nver ninety patients with undoubited
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gtool cultures




as controls

ot
[
o
)
m
44}
1§
H
fonde
[¢2]
[}
O
]
¥
b
o
‘e
‘}\EJ
4
)]
2
o
l el
b4
ot
(0]
O]
w3
Q
2]
n
[0)
i
o

=nd were able to obtain only thirteen vositive cultures
for streptococeci. He then treated his patients by use of
autozenous vaccines and colonic irrigation with very good

egults. He thersfore concluded thzt the most common foci
of infection was the gastro-intestinal tract.

Fighbzugh (42) working zlong this very same line be -

colon and infectious joint disease. In his series of
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Some of the older theories =g to etiology were

brought forth by pathologists. One being that the pri-

secondary degeneration of the cartilasge. Another theory
wes that the prizary pathologic change was =n atrophy of

the subchondral bone =nd that this was followed by 2
loosgening of the articular catilage. Another theory was

that the certilage changes were gecondary to an abnormal .

Some of the more recent authors have brought forth
other ideass. Wollenberg (58) modified one of the ahove

theories thsat the digesse isg due to 2 nutritional dis-

due to local arteriosclerosis znd thet the arthritis is
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goncluded necrosis is the primery cause of
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nature, which leads to the development of the classical
digeasze wnicture.

Goldthwaite (23) haz been the chief exponent of the
mechanical theory in this country and a2tiributes the de-
velopment and progreszs of the disease 4o fzulty body

mechanics and abnormal strain on the involved joints.

H

abhii

the reb-

the joint
which resemhled those Ffound in ogteonrthritis in man.
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by resecting 2 emall viece of cortilage from

the zatells snd =t the same time causing unegual pressure

or gtrain by giving the rabbit & knock-knee. He =lso pro-

duced mild arthuritic-like chenges in the knee joints of

rabbits by the inteetin of mild irritents.




54

Treatment-

In the treatment of chronic arthritis we must con-
sider it an individual problem. The following is just a
survey of the most important methods used in the treat-
ment of chronic arthritis:

Diet:

According to Pemberton (13) diet is one of the most im-
portant factors in freatment of chronic arthritis. Due to
the fact, that in his experimental work on glucose tol~
erence test he found a low glucose tolerence in chronic
arthritis, he advocates a low carbohydraﬁe diet with a
slightly high fat. He 1s of the opinion that chronic
arthritis may be often markedly benefited and in many
cases arrested by the institution of a low caloric in-
take, and of this he reduces carbohydrate most, the pro-
teins somewhat less, and fat least of all. This low
caloric intake is of great wvalue especially in the obese
patients and this is particularly seen in the osteo~
arthritities. In this restricted céalaric intake we
must be sure we are not dealing with an anemic or
emaciated person, for here it would not be worthy of

the gsacrifice.
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Some authors believe that the abnormalities obsérv—
ed in the colon in rheumatoid arthritis are manifestations
of malnutrition and that mslnutrition frequently plays a
part in the development of arthritis. They have found
that these abnormalities in the colon are markedly im-
proved by high vitamine diet with co-incident improve-
ment in the arthritis. Therefore, they advise a high
vitamine diet consisting of cod liver o0il, wheat germ

nr baker's yesst, and fruit juice.

Focal Infection:

Probably the most important single factor in the
treatment of rheumatoid arthritis is the removal of
foci of infection. The most common sites of focol in-
fection are the tonsils, teeth, and sinuses, though, of
course, & focus of infection may exist in almost any
part of the body.

In order to obtain the best results from the
elimination of foci of infection, such elimination
must be carried out early in the course of the disease.
When infectious arthritis is allowed to run along for
two or three years before the foci are removed, the re-
sults are usually most disappointing. We can easily

see that a foci of infection of a year or two duration
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m2y be responsible for secondary foci, so that mere re-
moval of primary focl may have but a slight effect on
the disease for we already have a secondary focli acting
in the same manner as the primary foci.

The tonsils and teeth are the two most common foci
of infection and it is usually after examining the teeth
and tonsils, that a search for foci infection is given
np. We should remember that the accessory sinuses of the
head are common foci, and here we should be very careful
for infection of the sinus is probably missed more than
any other focus.

Due to the discussion under etiology of the colon
and the intestine being a common etiological factor we
must not forget that the intestine and more particularly
the colon may contain,or itself constitute, a site of
infection or intoxication. Ulceration of the colon,
diverticuli, and even appendix may also act as a foci of
infection.

The gallbladder should not be overlooked, and in
case.no other foci of infection is found, an investigat-~
ion by the Graham dye method may be indicated.

We should also always keep in mind the genito-

urinary tract as a foci of infection. The most common
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type of arthritis found due to genito-urinary infection
is gonorrheal arthritis, but we must also remember that:\
a foci may be in the bladder, seminile vesiqle, prostate
and even in the follopian tubes producing a chronic in-
fectious arthritis. In removal of foci infection we
find that there is considerable disagreement, Pemberton
(13) is of the belief that removal of foci of infection
does not play a very important role; while Cecil (60)
states that the prognosis depends on the promptness

with which foeci of infection are discovered and removed.

Non-specific Protein Therapy:

This form of treatment has been used for over
twenty~five years with some good results, while in
other cases seems to be of no benefit.

Miller and Iusk (61) were the first to introduce
the use of foreign protein in chronic arthritis. In a
series of eighty-five cases they reported in 1926, treat-

ed with typhoid vaccine,'improvement was shown in fifty

‘per cent of their cases. Cecil (62) in his series of

forty cases also reports good results by foreign protein

therapy.

In using this form of therapy we must first consider
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it is quite unpleasant for the patient and also we must

first consider the patient. I t is unsuitable for the

0ld or feeble or those suffering from myocardial disease.

Various protein substances are injected intravenously,
such as peptone, milk, or T.A.B. vaccine in increasing

dosage. If the vaccine is to be used, a preliminary in-

 jection of thirty million may be gi#en, and the dose be in-

~creased every fifth day until at the sixth and the final

injection a dose of two hundred million is administeredf A
somevhat severe reaction occurs within a few hours after
the injection.There is a rise of temperature often associat-
ed with a rigor and focal reaction in the affected joints.
This is followed by perspiration, and on improvement not
only in the condition of the joints themselves, which be-
come less painful, swollen and stiff, but in the patients
general condition.

The way in which protein shock therapy acts is not
clear in the present state of knowledge. It has been sug-
gested that the resulting improvement is due to increased
lymph flow, to the perspiration, or to alteration in the

ferrment and anti-ferment asction of the blood serum.
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Vaccine Therapy:

Subcutamious injection of a streptococcic vaccine
has been used extensively for many years in the treat-
ment of arthritis. Both sutogenous and stock vaccine
have been tried. Some of the larger series of vaccinat-
ed patients have been those of Billings, Coleman, and
Hibbs (63). 1In their series of cases in 1917, they reported
three hundred nine cases which have received vaccine
therapy, and of this group one hundred forty-two or 46%
were improved and seventy-one or 23% recovered. In a
second series of two hundred and twenty-five cases re-
ported in 1921, 19.6% were improved and 40.5% had re-
covered,

Burbank {64)rreports good results by the use of wae-
cine therapy. In his series of one thousand sixteen
cases of chronic arthritié all were treated by intramus-
cular vaccine therapy. Of the total number 7.5% were
worse or unimproved, 10.7% slightly improved, 8.5% mod-
erately improved, £6.6% very markedly improved, and 16.7%
weresymptom free.

Gray and Gowen (65) vaccinated patients having

chronic arthritis by combining subcutaneous and
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intravenous injections and reports very good results.
Their best results, being from intravenous injections.

Clawson and Wetherby (66), at the University of
¥innesota have done a great deal of work on vaccine
therapy lately. In a series of three hundred sixtv-
five cases of chronic arthritis treated intravenously,
witha streptococcic vaccine, 80% were clinically im=-
proved. |

As shown inprevious work that subcutaneous strept-
ococcus vaccination does not desensitize the hyper-
sensitives chronic arthritic patient but tends to in-
crease the hypersensitiveness. The subcutaneocus method
bf giving a streptococcic vaccine increases protective
immunity only slightly. They also found that intraven-
ous streptococcic vaccination desensitizes the hyper-
sensitive patiént and also brings about a high degree
of protective immunitv.

The following is the most accepted method of wvac~-
cine therapy and that émployed by Clawson and Wetherby:
Intravenous injection of a streptococcic vaccine is
given at weekly intervals for at least eight weeks in

the average case., After eight injections the interval
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is usunally extended to two weeks for several more in-
jections énd later extended to three or four week in-
tervals. The extension of treatmént should be guarded
by c¢linical improvement.

The initial dose is 100,000,000 killed organisms.
This should be increased by 100,000,000 at eack weekly.
injection, if no marked reaction has occurred. If a dis~-
agreeable reaction follows fthe previous injection, the
dose should be kept at the same level in the following
injection. The maximum usually should not exceed 806,
000,000 killed organismsi though this may be exceeded in
some cases in which the reaction is slight. Reactions
of some sort are usually experienced in about 50% of in-
jections. 1In most cases reaction comes from two to ten
hours following treatment. It usually consists of chills
of varying degree and duration, followed by fever. The
c¢hill only lasts an hour or two and fever usually does

not go above 100 to 101 degrees.

Colonic Irrigation:
. This proceedure has been found beneficial in ar-
thritis, whether it is due to the removal of toxins or

merely to stir up a sluggish intestinal circulation by




e

ﬁm

[Fe
»2

the application of heat and massage is not determined.
It is particularly indicated in cases with ptosed colons,
of sluggish action. It is best to have an x-ray study
of the colon before beginning colonic irrigaticns to
determine possible contra indications as diverticuli etc.
The proceedure usually advisable is to begin with a
ten-minute abdominal massage prior ¥o irrigation, com-
mencing on the left side and working downward. Each
application of the hands sfarts about two inches further,
from the rectum and works down towards the rectum until
finally the massage begins at the right iliac fosso and
follows around the entire course of the colon. General

kneeding movements should also accompany the inflow and

outflow of the water which should be introducad in amounts

large eﬂough to give the patient the sensation of dis-
tension. The solution to be used for irrigation may be
ordinary tap water, normai salingsor a 5% solution of
soda bicarbonate and should be slightly above body temp-
erature, 40 degrees C. A colonic irrigation should always
be followed by at least an hour andra half of absolute
rest and usually no other vigorous treatment should be
given on that day. The usual’'frequency of irrigation is

every other day.
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Drugs:

‘The frequent failure of all types of medication or
treatment in chronic arthritis has led to the view that
medical agents of whatever kind, have little or no value.
Perhaps in no other disease have so many drugs been ad-
vocated with so 1little success. There are, however, a
few drugs which have withstood the test of time and are
of some value.

Arsenic iskprobably the most useful of all drugs
having application to the arthritic syndrome. Given as
sodium cacodylate in 4 grain doses, three times a dav,
it may be continued for several months and then reduced
to twice a2 day for another month under careful observation.
There are apparently two chief influences}exercised by
arsenic. The first is in connection with a regeneration
of the blood elements; the second is in regard to the in-
fluence it apparently exerts on metabolism.

The type of case in which arsenic has its most bene=-
fit is probably that acoompanied by secondary anemia.
Fowler's solution may be used but probably is not as bene-
ficial as sodium cacodylate.

Probably the most widely used drug in relation to
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arthritis is salicylic acid or one of its derivaties.
The'salicylatés have their most useful fiéeld of action
in acute inflamatory arthritis but is also useful in

the chronic forms. The most common form used is sodium

~salicylate; in doses of from ten grains two orvthree‘

times a day, to fifteen or twenty grains or more, every
two or three hours; ,Sodium salicylate may cause sqme'
gastric upset with loss of appetitekso that acetylsal-
icylic acid has been used é great deal of late.

Salicylates probably have very little beneficial
effect except for the relief of pain; therefore, the
drug is best used in beginningltreatment and also acute
exacerbation~of chronic arthritis. There is some question
as to whether constant use of salicylates is not even
deleterious. Some believe thaf there is slight kidney
impairment, also recently there is‘some evidengeuthat
salicylates may impair antibody formation. Thereforse,
probably the ideél use of salicylates is in beginning
treatment and acute exacerbations.

Iodine.is another drug thdt has followed arthritis
down through the ages., 1t is probably‘used most common-
ly in the form of potassium iodide. In the light of re-

cent studies upon the thyroid, it appears that iodides

.




exercise their benefits largely or entirely fhfough
their influence upon this gland and so possibly on
metabolism at large. It is useful as an alterative,
especially when the use of arsenic is temporarily
discontinued.

Ortho-Iodoxy benzoic acid is & drug which was
introduced by youngAand Youmand. (67) in the treatment
of arthritis. The composition of this substance close-
ly resembles that of salicylic acid. The basis for us-
ing it lay in the fact that it had been shown to be an
antiseptic, upon intravenous injection in animals,

Millard Smith (68) has made a thorough study of the
drug and as a result qf his experiments he places ortho-
iodoxy benzoic acid among the most important drugs ava;l-
able in the treatment of arthritis. Other workers have
reported that it is merely a superior salicylate with a
larger amount of analgesia over a period of time longer
than occurs fcllowing’the usual salicylates.

This drug may be used orally in doseé one gram three
or four times weekly. Intravenously its initial dose is
.5 grem increasing upward to 1.5 grams dependingrupon_the

reaction. Usually about ten grams in all are given over
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a period of three»weeks.

Witrites have been used with varying results. In
view of the pathology, that is a disturbénce in the finer
blobd»ﬁessels in arthritis, and in view of the influence
wich vasodilatoérs, such as the nitrites have been shown =
experimentally to have upon some consequences of this dis-
turbance, it would appear that.the administration 5f vaso-
dilators might conceivably havé a2 beneficial clinica;Ain-
fluence as well. This has been verified by Pemberton,
who states favorable results with its use.

There can be no question that in the hands of many
observers, thyroid extract has produced beneficial re-
sults. BSome observers believe there is a definite re-
lationship between the thyroid and.arthritis. Thyroid
extract may be beneficial in those cases with a»loweréd
metabolism, but may also be quite harmful if used inddss-
criminately. When thyroid extract is administered the

dose should be small and only cautiously increased.

Physio~-therapy:

Physical therapy holds a very important place in the
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treatment of arthritis. This is being especizlly re~
cognized in the last few years due to the activities
of the Council on Physical Thefapy of the American
¥edical Association. -

Under the heading of physical therapy are included
various measures such as hydrotherapy, massage, passiye
motion, dry heat.in the form of baking, electricity in
its various forms, and local applications.

The effect of systemic heat is to increase the
pulse rate, induce hyperpvrexia and, in consequence,
over-ventilation of the lungs.' Carbon dioxide is washed
out of the lungs in undue amounts and alsc escapes from
the body in the urine and sweat. Other.organic acids,
together with phosphates and sulphates from the increas—
ed metabolism, also leavé the body, and the net result
is to induce a relative alkalosis.

The physiological changes induced by local exposure
of a part to heat are along the lines Just described, but
more intensive treatment is obviously possible because
the process van be longer contihued. Relaxation of tissue
is induced, especially of the muscles, together with a

hyperemia probably due to dilatation of blood veSsels




and a greater total flow in the area concerned. ILocal -
sweating also takes place, and the tissues are put in
a condition to benefit more than they otherwise would
by such measures as massage and passive motion»or even
active motion.‘ If the local use of heat is continued too
long a systemic response may take vlace, dependent on
a general hyperpyrexia, comparable to that following
systemic exposure.

Dry heat may be aprlied in form of the common hot
water bottle, but the most common mode»of application
of dry heat is that afforded by the electric-light bulb.
For systemic exposure lights are usually placed in a
cabinet or large box containing a feflecting ihterior
surface and large enough to allow the subject to sit
in a chair, the head emerging through the door or other
covering at the top. The number of lights in such an
apparatus mav be from twenty to fifty or more, subject
to control in smell groups.

In some of the larger institutions dry heat méy‘be
administered in the form of hot air, but this usually re-
guires elaborate equipment for the purpose of heating the

air. Electrical resistance coils placed within a box-like
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container also affofd a useful means of obtaining dry
heat, especially fqr application to limited areas, such
as a knee or ankls.

Probably the oldest form of the systemic applica;
tion of heat is the hot bath. The presence of thermel
springé scaﬁtered throughout the world has given rise
to ela#erate establishments for their utilization, bqt
as far}as heat is concerned ahout as good results may
be obt%ined from the ordinary bath tub. The water may
be pur% or may contain various salts or other substances,
such as magnesium sulphate or carbon dioxide.

Next to the hot bath, the most frequently employed
form of moist heat is that afforded by the so-called hot
péck. This consists, in principle, in wrapping the body
in a sheet or blanket made hot by being dipped in hot
water of about 82 degrees C. and subsequently wrung out

more or less thoroughly. Obviously the_severity of ap~-

plication will depend upon the temperature of the énvelop-

ing sheet or blanket, and this effect will be further in-
fluenc%d by the number of blankets superimposed on the sub-
|

ject tp prevent evaporation and cooling.

Another form of exposure to moist heat is the steam
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bath, although this is not used so freguently due to the
fact the patient usually has to breathe the hot moist air,
also there is some danger to this proceedure from burns.

The full benefits to bebderived from the systemic use
of heat alone are not zlways so gratifying, and sometimes
depend on the contrasting and accessory applipations of
cold. Usually following the hot bath a shower follows
which begins considerably above body temperature, and
shortly reduced to slightly below body temperature. If
a shower is not accessible, a cool sponge bath may be
sufficient.

The application of external heat loczlly to a joint
is of great value. It must De considered in conjunction
with other principles of treatment of the disease a8 a
whole, and the joint in particular. The measure most
often used in conjunction with local external heat is
massage. Application of heat should not be carried to
the point of irritation‘and should éepend for its effects
on repeated use, once or twice a day, for a time varying
from about ten minutes to one-half an hour.

Probably one of the most valﬁable measures in the

treatment of arthritis is message. Recent work in

P
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physiology, has shown that massage may stimulate some

of the finer capillaries 1o open which are normally
closed, thereby increasing circulation to the effected
parts. Massage may also substitute for mild exercise,
and theoretically it is superior for massage of the vol~-
untary‘muscles, even though vigorous, is not accompanied
by the presence of lactic acid and production of acid-
osis, which accompany relatively mild exergise.

There are four major indications for the use of
massage in arthritis. These are respectively: (1) To
prevent or delay atrophy of muscle tissue and to help
to restore tissue when atrophy has taken place. ,(2)‘To
improve the local metabolism. (3) To increase the de-
gree to Which the circulating‘blpod reaches certain
tissues and to increase the return-to the circulation
of many corpuscular elemenis tucked away in inactive
organs. (4) Massage also keeps the venous channels in
better tone so that the returnvflow is better accomplish-
ed. Nassage also is of great value in the relief of
pain of myositis.

Massage should not be confined to the limbs alone,

but should include all superficial muscles of the body.
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General massage in arthritis should be given at .
the outset only every other day. One should very slow-
ly increase the vigor and frequency of the massage. Ve
should be car=ful about the patient we pick for massage,
for massage should never be given to a patient with an
acute painful joint. Arthritis varies so much in its
severity, and the patient's resistance is so variable,
that the use of massage in every case of arthritis is

entirely an individual problem.

Rest and Exercise:

The question of rest and exercise in the treat-
ment of arthritis is a very important problem. This
is an entirely individual problem. In a broad sense,
the rule upon which the decision is based is the de-
gree of activity of the disease. Thus, in acutely
inflamed joints, the strain of ezercise mist be temp-
orarily relieved. V¥We must also remember here that over-
indulgence in rest is one of the frequent causes of
ankylosis so that passive motion should not be neglect-
ed too long.

Probably the best guide to the extent of motion
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which is permissable is the amount of pain which ex-
ercise produces., Passive manipulation of the Joints
is begun first and gradually increased until the patient

can carry on active exercise.

Roentgen Ray:

This has been used considerably in the last few years
with good results especially in proliferative arthritis.
Roetgen-rav may be used in two methods; one in fairly
large amounts., Here the benefit is derived partly by
the nature of a non-specific protein reaction., - Immed-
iately following we may see a severe systemic reaction,
fever, heighthenéd metabolism, and greatly increased
output of vhosphates, uric acid, and other products of
nuclear breakdown. This is usually followed by clinical
benefits both objective and subjective.

The other method of administration of roentgen-ray ’
is wide=-spread exposures of short duration. Here the
patient does not suffer any svstemic reaction, and the
benefit is probably derived from a mild stimulus to me-
tabolism. The benefits are probably derived more quickly

in this method than in long exposures.




ot
o
>

Orthopedic and surgical treatment:

One of the greatest dangers in chronic arthritis
is the development of ankylosis and contractures. This
is one of the main factors which one should strive to
prevent in the treatment of infectious arthritis. The
use of phvsiotherapy is one of the greatest azids in pre-
venting deformities. Rest in a position least likely to
cause strain or contracture should be secured when the
joint is not in use, particularly at night. Therefore,
it may be necessary to apply light splints during the
hours the patient is in bed. The correction of postural
deformities is also a point that should not be overlooked.
In some cases mechanical devices such as braces or other
orthopedic appliances are of considerable benefit.

Surgery may be resorted to in some cases. There
hzs been some very good resulis reported by symphathect-
omy. In this proceedure the nerves are cut controlling
the walls of the blood vedsels which supply the arthritic
joints. This produces an increase circulation to the
joint.

We find ankylosis will develop in a certaln percent-
age of cases despite all efforts. Therefore, orthopedic

surgery may be of considerable benefit to correct the
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deformities §3 this 1is especially itrue in cases where
ankvlosis has resulted in positions where the extrem-

ity is of minimum use to the patient.
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