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Introduction



INTRODUCTION

Rheumatoid arthritis is at the present time one
of the great di seases of medicine. With tuberculosis
and syphilis it canstitutes the great triad of chronie
granulomatous infections prevalent in temperate cli-
mate. This is significant in the fact of explaining
the rapidly growing interest in rheumatoid arthritis
in partioular. Inereasing interest is also manifest
because rheumatoid arthritis is one of the few remain-
ing unsolved pfoblems in the field of infeectious
diseases. In other diseases, many of which we know
little of, we at least know their causes. The prob-
lem of etiology is still being debated and mueh work
remains to be done before the problem can be settled.
Uther than etiology, we must also learn more about
the influence of heredity, climate, individual con-
stitution, malnutrition, and avitaminosis. Before
treatment can be suceessfully carried out the fore-
going factors must be better understood. Surveying
present day interest as is manifested in the liter-
ature, one is greatly impressed and led to believe
that if rheumatoid arthritis continues to interest

workers as it does at the present time, there will



undoubtedly be a solution before many years to come.
At the present time, it continues to be a challenge

to every medical practitioner.
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SOCIAL and ECONOMIC IMPORTANCE

Rheumatic disease represents one of the world's
greatest social and economic problems. Of all patients
admitted in 1933 to accredited hospitals in the United
States, 97,984 patients (1.39 per cent) were admitted
because of "arthritis or rheumatic diseases" (l). A
recent Public Health Survey calculated the incidence
of "chronic arthritis and rheumatiec diseases"™ as 22.18
per 1000 persoms, or 2.2 per cent of the population of
which more than 1 per ceent had "disabling™ rheumatism
and 0.85 per cent were "bedridden™. Based on these
figures, Kling calculated that about 2,700,000 of the
120,000,000 population in the United States are af-
fected with chronic rheumatic diseases, of whom 1,830,
000 are "disabled"™ and 1,020,000 have been bedridden
at some time or other. Kling further believes this to
be a low estimate. Fishbein (2) remarks, "Arthritis
puts more people out of work than does the depression©.
Chronie rheumatic disease is not only an afflietion,
but a menace. Perplexed, patients with the disease
stand face to face with what seems to them an impending
evil whose tentacles spread out to affect their physi-

cal and material well being, and often their social

1.



status, their economic resources and potentialities

(3).
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A DISEASE of ANTIQUITY

Chronie arthritis is probably the most ancient
of known diseases. Through the ages it has left its
mark upon the skeletons of animal and man. Almost
since life has existed in such form as to leave recog-
nizable fossils, chronic arthritis has existed also.
The period involved has been estimated by Moody (4)
to be quite beyond our comprehemsion of time, perhaps
six hundred million years. The changes found in some
of the vertebrae of these remains, closely resemble
the changes found in the spine of human beings at the
neeropsy table of a modern hospitel. Pemberton (5)
believes the pathology has been the same for about a
hundred million years. A large mosasaurus (platecar-
pus) skeleton in the Museum of the University of Kan-
sas shows articular changes sharacteristic of chronie
arthritis in the foot bones, espeecially the first
metatarsal and phalanges.

Bony change is seen in the various dinosaurs of
the Comanehean period (110,000,000 years); the primi-
tive ungulates of the Eoecene (15,000,000 years): the
Egyptian crocodile of the Mioeene (15,000,000 years):;
the camel of the Pliocene (1,800,000 years); the cave

bear and sabre-tooth cat of Pleistocene (500,000 years).



The "Ape Man"™ of the Pliocene age (1,800,000 years)
suffered from "spondylitis deformans™. The "Java Man"™
of the Pleistocene age (500,000 years) showed bony
change of the femur, the earliest human patholbgical
lesion. The neolithie man (75,000 yearé); the pre-
dynastiec Nubians and ancient Egyptians (8,000 years);
and the pre-Columbian Indians of America all show typi-
cal lesions of chronie arthritis. The "Lénsing Man"
(500,000 years) had typical arthritic changes.

The disease was never found before the epiphyses
had united. Sir Marc Armand Ruffer (6) in a study of
ancient Egyptian mummies and skeletons describes ex-
amples of both atrophie and hypertrophie forms of
arthritis. The skeletons covered a period of over
three thousand years. Ruffer believes the disease to
be different manifestations of one basic diathesis.

He points out that the pathological anatomy of atrophie
arthritis has not varied for over eight thousand years.
The disease is older than history, common to animals
and man, and distributed over the whole face of the

densely populated portion of the earth.
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A CHANGING CONCEPTION of JOINT DISEASE

The elinical pieture of rheumatoid arthritis has
persistently appeared in the writings of medical men
since anecient time; but they knew little about the
differentiation of joint disease. Hippocrates (7)
thought, ®"the bile mingled with the blood in the veins
and articulationd causing a swelling of the joints
with the production of acute pain®™. Previous to the
S8ixteenth Century, the term arthritis referred to rheu-
matism, gout, and all other inflammations of the Jjoints,
ligaments, and museles. From the Sixteenth Century on,
the term rheumatism again came into use being formerly
used by the ancients to denote a watery disecharge from
the mucous membranes. In 1610, William de Baillon
(7a) published a thesis in which he distinguished be-
tween rheumatism and gout. In 1660 Sydenham (8) calls
attention to the difference between gout and rheumat-
ism and when the latter went from joint to joint with
no fever but Jjust swelling and pain, he preferred to
call it arthritis.

From the time of Sydenham until 1800, there was
no attempt by mediéal men to differentiate between

various manifestations of joint disease. Garrod (9)



calls attention to the Thesis of Landr€ Beauvais in
Paris,in 1800,in which the distinetive character of
rheumatoid arthritis is distinguished from that of

true gout, and arthritis deformans was claimed to be

a distinet morbid entity. In 1804, Heberden (10) be-
gan to distinguish rheumatoid arthritis from true
theumatism and was the first to call attention to the
nodules of the terminal phalanges. Although at this
time, "rheumatoid arthritis"™ comprised both the atro-
hiec and hypertrophic forms; Heberden's Nodes were the
beginning of a system of differentiation between the
rheumatoid and osteoarthritie types. Haygarth (11)

in 18085 speaks of a troublesome disease in the joints,
manifestly different from gout and from both acute and
chronie rheumatism. Haygarth's clinical and pathologi-
cal piecture of the disease conforms to both the atrophie
and hypertrophie forms of arthritis.

The pathological change in the joints was first
noted by Scudamore (12) in 1819 for he said the pro-
cess began by inflammation of the synovial membrane,
then the involvement of the capsular ligament and carti-
lage. Although he noticed later bony change also to oc-
cur; he was first to define the initial lesion. In the

mid Nineteenth Century we find sueh prominent writers
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7.

as Brodie (13), Jackson (14), and Monell (15) deserib-
ing typieal eases of atrophie and hypertrophie arthri-
tides, but as yet unable to distinguish between the

two diseases, Jackson remarking of the most e¢ommon oc-
currence of the articulo-fibrous (rheumatoid) type.
They all noticed the disease had charaeteristics of a
low grade inflammation and had extensive factors of
differential diagnosis to distinguish it from the aecute
rheumatic fever, and from gout. Fuller (16) at this
time noticed the idiopathie nature of the occurrence

of the hypertrophic form and the faet that the atrophie
arthritis oceurred in those already with visceral mani-
festations. Barwell (17 ) in England was cealling at-
tention to the thickened joint membranes present in the
disease.

In 1876 Paget (18) believed chroniec arthritis to
be a disease of the bones. He notised the atrophie
form started by chroniec inflammation in the membranes
to be followed by bone absorption and atrophy and also
noticed in some cases the hyperostoses of bone. Bar-
well (19) in 1881 agrees to Paget's interpretation but
in his discourse also deseribes Volkmann's pathologi-
cal findings in Germany and relates that he cannot

agree with Volkmann, that the malady commeneces wholly



in the synovial membrane.

Smith (20), in 1881, speaks of the rheumatoid
arthritis as "synovio-arthritis", because he states
it has an organized, pulpy granulation tissue endowed
with the peculiar tendency to infeet, or absorp, or
assimilate every form of fibrous tissue which it meets:
it also eats its way through the articular cartilage
and taps the marrow cavity. In contrast to this is
the "medullo-arthritis™ (as it starts in medullary sub-
stance of the bone). He proposes to call this "osteo-
arthritis".

It is interesting to relate how carefully and ac-
curately Charcot (21) in France in 1881 observed this
ancient common disease. In the atrophie forms, he
noticed the rapid onset, the affection of younger per-
sons, little or no tendency to the formation of new
bone, and the swelling and eventual amnkylosis. He
describes the hypertrophic type as being more gradual
in its onset and course, as affecting older persons
(40 - 60 years) and noticed there was periarticular
bony outgrowths. Garrod (22) in 1890 erystallized
the current thought of the time by meking the nomen-
clature definite. He christened the atrophie type
®"rheumatoid arthritis® and the hypertrophie type



"osteo-arthritis®. This useful classification has now
been adopted in the United States.

In 1897, Still (23 ) described a joint affeetion
in children with the c¢linical symptoms and morbid ana-
tomy of rheumatoid arthritis in the adult. This has
henceforth been known as Still's Disease.

Sixty-five autopsy cases of chronic arthritis were
studied grossly and mieroscopically by Nichols and
Richardson (24), in 1909. In their classical descrip-
tion, they give the exacting pathology of the atrophie
or proliferative arthritis as contrasted with the
hypertrophic or degenerative arthritis. This work was
accepted world wide as the first real pathological des-
eription of the two diseases and minor detail was also
added by Fisher (27) in England and by Allison and
Ghormely (28) in America. The essential pathology des-
cribed by these writers are contained within this dis-
course. The pathology has emphasized the essential

quality of the disease.
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10.

THE CONCEPT of PATHOLOGY

Knowledge of the pathologic changes in rheumatoid
arthritis is not as complete as might be desired be-
cause of the rarity of a fatal termination during the
acute and active stages of the disease, The majority
of autopsy eases present but the scarred remains of a
once active inflammatory process. The nature of tissue
changes occurring elsewhere in the body, with the ex-
seption of the subceutaneous nodules, remains more ob-
seure.

Nichols and Richardson (24) in their elassiecal
desceription of "proliferative™ arthritis classify the
pathological types as followst serous, ulcerative,
ankylosing, formative and fungus. Strangeways (25)
classifies the rheumatoid group into the following
six typest: capsular, dry, adhesive, rarifying, vil-
lous and infective. The classification of Nichols and
Richardson has been most preferable because it is
based upon the most striking gross pathological fea-
ture in any particular rheumatoid joint. It should
be noted that different joints in the same patient may
belong to different types, or any individual joint may

present mixed pathological features; for instance,
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ulcerative changes in the articular surfaces may co-
exist with villous or fungus changes in the synovial
membrane. Fisher (26 ) points out, however, that in
all these types the actual microseopic features in the
individual joint elements present a general similarity
and he proposes to discuss in turn the changes:

(1) in the synovial membrane and capsule,

(2) in the cartilage and bones.
In the following deseription of pathological structure
as given by Fisher (26), the microscopic features will
be incorporated in the general desceriptions.

l. Synovial and ecapsular changes

Since the synovial membrane is merely a special-
ized portion of the capsule, they may well be desceribed
together. There is often a striking inerease in the
number and size of the synovial villi. On opening
such a Jjoint, the long villous processes, some of which
are very delicate, all of which are inflammed often
protrude through the capsular opening. Kecrosis and
hemorrhage into some fringes may be seen. When the
affected membrane is submerged in water, the extreme
villosity may be noted. The number, size and distri-
butidn of the villi differ from that seen in the osteo-

arthritie variety in which the enlarged villi are less



numerous or prominent and usually occur in the immedi-
ate vicinity of the articular margins. The mieroscopi-
cal appearances in the synovial membrane is striking.
The membrane and villi are seen to be the sites of
numerous aggregations of inflammatory cells of the
small round type, which often form rounded masses situ-
ated around the blood vessels. The villi are highly
vascular in the early stages, but later endarteritis
obliterans may occur, so that the fringes in conse-
quence become fibrotic.

There is also an increase in the number of the
ordinary connective-tissue cells (synovial cells) which
1ine the villi. This increase may be so great that in
many places the synovial cells may be disposed in many
layers. Oecasionally polymorphonuelear leucocytes may
be observed in some of the more acute types, together
with extravasated red blood corpuscles. Fisher's most
recent work (27 ), also deseribes in rheumatoid arth-
ritis, giant cells of the Aschoff type. These are
histioecytes which have two, three or even more nuclei.
These ecell collections resemble, therefore, the Aschoff
bodies seen in the heart. Allison and Ghormley (28)
have recently described a specifiec lesion consisting

of peculiar clumps of lymphoid cecells not encountered
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in any other form of chronie arthritis. These occur
in addition to the chronie granulation tissue.

Neumann (29) first deseribed the presence of a
substance in the synovial membrane which has the ap-
pearance of fibrin, but is in reality a form of de-
generation of the connective tissue. Kling and
Grzimek (30) state that it gives the fibrin staining
reactions for the most part. This is called fibrinoid
degeneration. The degeneration affects prineipally
the collagenous connective tissue bundles and forms‘a
striking histological picture. Dawson (31) states
that with Masson's triechrome stain it presents a fib-
rillar structure, which stains a brilliant red, in
striking contrast to the vivid green of normal col-
lagen. This degeneration is a characteristic feature
of rheumatoid arthritis.

Another interesting and impoftant feature usually
noticed at operation is edema of the synovial membrane.

In the seous type, the membrane is comparatively
smooth, but the mieroscopical features are very simi-
lar. In the adhesive type enlargement and multipli-
cation of the synovial villi is not a prominent fea-
ture, but cohesion of opposed layers of synovial mem=-

brane occurs; not infrequently, the latter contraets



adhesions to the articular cartilage, and the
joint eavity may be traversed and subdivided by such
adhesions. By organization of the inflammatory pro-
ducts in the capsule and synovial membrane, fibrous
tissue is formed, which, as it contraets, may bring
about wvarious deformitiqs. The ankylosing type is
naturally more apt to occur when the affected joint
is kept at rest and no attempt made to prevent de-
formity. The formation of fatty fringes may sometimes
be noted, but cartilage and bone develop but rarely in
the synovial fringes in this variety. The synovial
pannus shall be described in the following.

2. Changes in the articular cartilages and

in the subjacent bhones.

Although these chgnges occur early, they are us-
ually subsequent to synovial membrane changes. The
process may start simultaneously in the synovial mem-
brane and in the cancellous spaces beneath the arti-
cular cartilage. In rare cases, changes in the cancel-
lous spaces may precede and be quite advanced before
the articular ceartilage is appreciably affected. First
there are altered staining properties of the cartilage
matrix, combined with irregular areas of cartilage cell

proliferation.
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There is a gradual spreading inwards of a layer
of connective-tissue or pannus upon the surface of the
articular eartilage. This pannus originates from the
synovial membrane at its Jjunetion with the articular
cartilage and slowly ereeps over the surface of the
cartilage towards the ecenter of the joint. The pannus
is highly vascularized resembling granulation tissue.
The deeper layers of the pannus gradually invaded and
replace the altered cartilage. The normal smooth
sartilaginous surface becomes replaced by a layer of
connective-tissue which not infrequently contains nodu-
lar areas of newly formed cartilage.

Important changes are to be seen in the caneel-
lous spaces immediately subjacent to the deeper layers
of the cartilage. There is a proliferation of the
conneetive-tissue eells of the marrow associated with
the formation of new blood-vessels and accompanied in
many cases by aggregations of lymphoid and plasma
cells. There is an inerease in the number of the
osteoclasts, and, in many cases, the latter actively
attack the original osseous trabeculae so that the
cancellous spaces are enlarged by resorption. Osteo-
blasts, soon or later, lay down new bone upon the

surface of the original trabeculae, which may aetually



become thicker and denser. This thickening and seler-
~ osis are largely secondary or compensatory as they are
seen where cartilage has disappeared or where movement
and weight bearing have been maintained.

Processes of very vaseular connective-tissue with
an advance guard of osteoclasts efuptthrough the sub-
articulaf bony lamella, invade the zone of provisional
caleification and aectively attack the artieular carti-
lage from its deep aspeet. There is a repitition of
the process alreadytdescribed in the more superficial
layers of the cartilage. The matrix is dissolved, the
cartilage cells disappear, and are replaced by a new
formation of connective-tissue, cartilage or bane.

The invading vascular connective-tissue meets and
merges with that derived from the synovial pannus, and
islands of necrotic or degenerate articular cartilage
mey often be seen surrounded by this newly-formed con-
nesctive-tissue. The degenerate articular cartilage is
eventuelly replaced by a layer of connective-tissue.
The process is not regular and uniform. The articular
cartilage usually degeneratés in patehes, and as these
patches are replaced by fibrous tissue the articular
surface may assume an irregular appearance. The de-

generate articular cartilage may become worn away be-

16.



fore it can be replaced by connective-tissue and the
underlying bone is thus exposed and may become ebur-
nated but this is usually a secondary osteo-arthritie
change. When the above mentioned changes occur on
articular surfaces in apposition, especially if they
are at rest, there is fibrous ankylosis, then carti-
laginous and bony ankylosis transformation. In rare
cases where movement has been maintained the layer of
pannus may ossify and constitute an articular surface
beneath which the remains of the original cartilage
may be seen.

Atrophy. -- Even in the earlier stages there is
inereased permeability of the epiphysis to the X-rays,
particularly in the region of the aiticular esartilage.
This is probably caused by absorption of calcium salts.
There is later a diminution in the number and size of
the osseous trabeculae and replacement of the marrow
by adipose tissue. The bones at post-mortem are ex-
tremely light and friable, erumble under the examining
finger and the cancellous tissue contains exeess fat.

No fundamental difference exists between the
gross and mieroseopical changes in this condition and
those seen in certain other forms of subacute or

chronie arthritis caused by known infective agents
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such as the gonosoeccus.

Synovial Fluid. ~-- The exact.number of cells oc-

curring in synoiial fluid is not too definitely known
and figurés vary widely. lc Ewen (32), in 1935, in a
study of normal synovial fluids concluded there oe-
'ourred 10 to 200 nucleated cells per cubic millimeter.
Of these 99?95 per cent are phagoeytic cells resemb-
ling monocytes of the blood or macrophages of probable
connective-tissue origin.

The cytology of 52 synovial fluids from 31 patients
was noted by Collins (33) to be as followé: total nu-
cleated cells 5,060 to 56,000 (av. 20,170) per cu.mm.:
differential count (%) polymorphonuclear 41 to 95
(av. 80); lymphoecytes 3 to 45 (av. 16); honocytes 1
to 14 (av. 3): macrophages 0 to 3 (av. 0.3); synovial
cells 0 to 3 (av. 0.4). The total protein per cent
was 2.7 to 8.5. The polymorphonuclear count depends
on three factors: depth of the inflammatory process
within synovial tissues, extent of syﬁovia involved,

type of inflammation present-acute, subacute, or chroniec.



The Subeutaneous Nodule. -- Subecutaneous nodules

have been detected in rheumatoid arthritis cases rang-
ing in from seven to twenty-nine per cent of the
patients studied by Dawson (34), Clawson and Wetherby
(35)s Collins (36) has failed to observe nodules of
this type in any other than the rheumatoid form of
chroni¢ arthritis. The nodules vary in diameter from
less than § to more than 30 mm. They are hard and
painless, the skin moves freely over them, and they
usually lie between skin and bony prominences. Mechani-
cal injury plays a part in determining their occurrence,
location and chronicity. Nodules may persist for many
years but many of the smallest undergo resolution or
cicatrization and eease to be demonstrable.

The essential pathology of these structures is g
combination of proliferation and degeneration of con-
nective-tissues, accompanied by new formation of ves-
sels at the margin of the lesion and by infiltration
with lymphocytes and plasma cells. Collins (36) be-
lieves, contrary to the interpretation of others, that
proliferation of fibrous tissue and of primitive con-
nective tissue cells precedes degeneration, which then
commences within the new tissue at a point usually

remote from the wvascular supply. The degeneration may
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be deseribed as "fibrinoid" and takes the form of a
granular eosinophilic swelling of the ground substance,
disappearance of nuelei and fibrinous exudation into

the tissue spaces. From this nidus the neerosis spreads
outwards and may quite soon extend over a large area and
engulf other structures such as blood vessels and col-
lagen bundles. A peculiar form of eell reaction takes
place around the focus of necrosis, whieh lends a highly
characteristic appearance to the lesion in rheumatoid
arthritis. This consists of a wall of radially arranged,
closely packed fibroblasts. Vaseular granulation tissue
of the usual inflammatory type and polymorph invasion of
the tissue are not found. Later changes consist of
liquefaction of the necrotie material, selerosis of the
encireling fibrous tissue and, in nodules of many years'
duration, the formation of fluid containing cysts lined
by a concentration of connective tissue cells ecomparable
to a primitive type of synovial or bursal lining.

The gross nodule increases in size not only by the
growth of a single necrotiec focus and the cell reaction
around it, but also by the aggregation of separate foci
individually formed by the same processes of prolifer-
ation and degeneration. Very frequently early and late

stages in the development of these foei may be found



- side by side in the same piece of tissue.

As regards the bacteriology, Collins (36) found
aerobic cultures of pieces of tissue in ordinary media
were sterile, a result in accordance with the experience
of Dawson, Ulmstead and Boots (37), (38), who also used
a wide variety of media and attempted anaerobic oculti-
vation. Clauson and Wetherby (35) grew an indefinite

type of streptococeus in 12 out of 17 cases.
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INCIDENCE

Rheumatoid arthritié is the most prevalent of the
chronic arthropathies and is twice as common in females
as in males. Most arthritic clinies find that two-
thirds of the patients have this type of arthritis. It
is essentially a disease of young people, the average
‘age of onset being thirty-five years. The disease is
rare in children occurring in 3 per cent or less of
patients of éll ages. The peak incidence in the cases
of Dawson and Tyson (39) was between February and April.
It is much commoner in the temperate zone than in tropi-
cal or subtropical climates. Winter produces its harm-
ful effests by coldness plus dampness. The patient's
resistance is lowered by overheated houses and excess
clothing, by the greater incidence of colds and tonsil-
litis which may provoke the disease and by a lack of
adequate exercise and sweating. The influence of hered-
ity is obvious: the disease appears in grandmother,
mother, and daughter. In Dawson and Tyson's (39)

series the familial incidence was 15 per cent.
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SYMPTOMS and SIGNS ARE CHARACTERISTIC

Often the rheumatoid arthritis patient can date
the onset of symptoms from some disturbance of his
physical equilibrim such as an acﬁte infection, ex-
posure to cold, a surgical operation, fatigue from
over-work or an emotional strain. MNe Crae (40) has
found the onset to be acute in about 40 per eent of
the cases, and is characterized by sudden pain and
swelling of several Jjoints; although the onset may
be gradual. There may be fever, headache, and gen-
eral malaise. Well marked constitutional symptoms
make it quite evident that the arthritis is only part
of a general systemic disease,according to Poynton
and Schlesinger (41). Frequently these symptoms may
preeede the inflammatory changes in the Jjoints.

Loss of weight, fatigue, anorexia, nervous ir-
ritability, vasomotor disorders of the peripheral
cireculation and tachycardia are amongst the earlier
manifestations; the nourishment of the skin also suf-
fers, erythematous rashes may appear, the hair loses
its lustre, and the muscles and bone show signs of
atrophy. OUne of the most striking features of the

disease is the migratory character of the symptoms,

23.



first one joint and then another being affected. The
knees and fingers are the joints most frequently in-
volved first, though other large joints, particularly

the shoulders, elbows, wrists and ankles often suffer

early in the disease. In the fingers, one sees a pod-

shaped swelling of the first phalangeal Jjoints; in

time all may be involved and as in all the joints con-

traction of the inflammatory tissue takes place, also

with contraection of the tendons there may be subsegqguent

ankylosis and bizarre deformity by lateral deflexion,
hyper-extension, shortening, etec.

The typical arthritic presents certain constitu-
tional signs that are striking. These patients are
usually anemic; many of them appear chronically ill
and undernourished; some are markedly emaciated. A
few patients have excellent nutrition and no anemia.

The tonsils, if infected, may be large, red and
full of pus; although they are often small, congested
and partially buried. The tonsils may contain deep
crypts and the fances may be infected and present a
congestive eyanotie appéarance. There may also be a
granular pharyngitis with hypertrophy of the lymphoiad
tissue.

The gums may be the seat of various grades of

24.
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gingivitis. Pyorrhea may be localized or general.
Apical abscesses are often revealed by the X-ray.
Chronic sinusitis is present in many cases.

The examination of the chest is generally nega-
tive exeept in those who give a history of rheumatic
fever. Here cardiac lesions may be present. Abdom-
inal pathblogy may be present in the gall bladder as
an infeetion or other intestinal traet infection. The
genito-urinary exploration of the male may reveal a
swollen, boggy, and tender prostate. In the female,

erosions may be found in the eervical mucosa.



Diagnoslis Depends Upon Several
Differentiating Factors,



DIAGNOSIS DEPENDS UPON SEVERAL DIFFERENTIATING FACTORS

Rheumatoid arthritis represents a multiple arth-
ritis which seems to be part of a response to a gener-
alized infeetious process. The diagnosis of a typieal
case presents very little diffieulty. Cecil (42)7(43)
points out the following important features in diag-
nosis:

1. Its tendency to oceur in young adults, though
it may oceur at any agse.

2. The migratory character of the joint symptoms
is charaecteristic, particeularly in the early stages.
Later on, the changes in the Jjoints become chronic and
persisting.

3. The affected joints usually are swollen and
tender. In mild cases there may be an entire absence
of swelling, but as a rule, some degree of infiltra-
tion is present.

4. Infectious arthritis is very prone to attack
the metacarpophalangeal and proximal phalangeal joints,
with the produetion of fusiform fingers.

5. Foci of infection usually can be demonstrated
and are most likely to be found in the throat, sinuses

or teeth.

26.



6. In severe cases that are not checked, more or
less deformity and ankylosis eventually take place.

Boots (44 ) states that numerous authors since
1907 have described rheumatoid and osteoarthritis as
entirely separate and distinet diseases but this dis-
tinetion was not held by the majority of the mediecal
profession, especially among those in this country.
Resently this cliniecal differentiation has been con-
firmed by the laboratory, and there has appeared a
renewed interest in it, resulting in a more general
acceptance of this view. Extended examinations and
observations over a period of time are necessary be-.
fore one can be certain of diagnosis. Rheumatoid
arthritis may occur in the elderly, and the patient
may not be anemiec, thin, and the Jjoints involved may
not be symmetrical. Also, osteoarthritis may ocecur
in thin anemic adults. The diagnosis is equally dif-
ficult in very early cases of rheumatoid arthritis
before typical fusiform fingers develop and before the
streptococcus agglutination test becomes positive and
roengenographic changes occur. Further complication
is added when osteoarthritis is superimposed later in
life on an already existing rheumatoid arthritis, or

vice versa. A diagnosis should not be made on one fea-
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ture alone, but only after a careful study of the
patient and viewing the entire piétuie.
| Perhaps the most significant laboratory finding
is the presence of streptococeal agglutinins in the
blood serums of patients with rheumatoid arthritis.
These are never present in the blood serums of patients
with osteoarthritis. They were first reported by Cecil,
Nicholls, and Stainsby (45) and this work has been con-
firmed by other workers including.Dawson, Olmstead, and
Boots (46), Mc Ewen, Alexander, and Bunim (47 ) and
others. |

The determination of the sedimentation rate of
erythroeytes is now a routine procedure in all arth-
ritis elinies. It is an aid in diagnosis. Active
‘cases of rheumatoid arthritis have increased values
usually exceeding 30 m.m. in one hour. The severity
and extent of the arthritic process parallels the
sedimentation rate Rawls (48). As the patiént becomes
worse the rateAincreases, with improvement the rate re-
turns to normal. In osteocarthritis, the sedimentation
rate, while occasionally slightly elevated, rarely at-
tains values greater than 20 or 30 m.m. in one hour.
Dawson (49) and Rawls (51) advocate the importance of

this procedure in arthritic patients.
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Studies recently made by Hartung and Bruger (50)
show that the plasma cholesterol tends to be low in
rheumatoid and high in osteoarthritis. Inereased blood
cholesterol occurs in the aged, but Hartung believes
that the readings present in osteoarthritis are higher
than can be accounted for by age alone.

For the sake of conciseness, the essential features
in the differential diagnosis, both from clinical and
laboratory standpoints, are arranged in tabular form on
the next page. This is a revision by Boots (44 ) of a
tabulation published by Dawson, Sia, and Boots (49) in
1930.
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CLINICAL DIFFERENTIATION

Rheumatoid Arthritis

Ostecarthritis

Geographie
Distribution

Family History

Past History

Age at Onset

Mode of Onset

Patient's Gen-
eral Condition

Joint Involve-
ment

Most common in temper-)
ate climates; rare in
the tropies.

Usually a history of
rheumatic fever or
rheumatoid arthritis
in an immediate member)|
of family.

Occasionally a history
of rheumatic fever,
frequently of tonsil-
litus or sinusitis.

Any age; over 80 per
cent between twenty
and fifty.

Rarely acute; usually
subacute or insidious;
often accompanied by
migratory pains.

Usually undernourished,
anemic, and “ehronie-
ally ill". Frequent-
ly slight fever (99)
and slight leucocy-
tosis.

Symmetrical and gen-
eralized; proximal in-
terphalangeal joints
especially involved.

‘Frequently a history

Climate not much of
a factor.

of a similar form of
arthritis in one or
both parents.

Not charaeteristic:
sometimes a history
of trauma or faulty
body mechanics.

Rare before forty.
In women most com-
mon at menopause
(Menopausal Arth-
ritis)

Insidious; not ac-
companied by mig-
ratory pains.

Well nourished, fre-
quently obese; not
anemie. No fever,
no leukoeytosis.

Usually weight bear-
ing Jjoints, spine,
hips, knees. Ex-
ception, distal
joints of fingers,
Heberden's nodes.
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Appearance of
Joints

Early?

Late:s

Museular Atrophﬁ Often marked, parti-

Periarticular
swelling, fusiform
fingers.

Ankylosis, ex-
treme deformity,
ulnar deflection

cularly in later
stages.

EarlE: Slight arti-
cular enlargement.
Latet: More pro-
nounced articular
enlargement: anky-
losis slight and

never complete:
Heberden's nodes.

Not characteristiec.

swelling and joint
effusion.

Late: Narrowing of
joint space, bone
destruction, anky-
losis, and deform-
ities.

Late:

Cutaneous (1) Extremities fre- [No characteristiec
Changes quently cold and features.
, clammy; skin atro-
phiec and glossy; red-
ness of thenar and
hypothenar eminences.
(2) Psoriasis occas-
ionally present.
Subcutaneous Present in 15-20 per [Not present.
Nodules cent of cases.
LABORATORY DIFFERENTIATION
Agglutination Positive in over 50 &ever definitely
Reaction With | per cent of typical |[positive.
Hemolytie cases.
Streptosoceci
Sedimentation Usualiy greatly in- Wormal or only
Rate creased; tends to re-jslightly increased.
turn to normal as
patient improves.
Roentgenologic |Earlyt: Osteoporosis, Early: No osteo-
Findings periarticular [ porosis: slight

lipping at joint -

margins.

larked lip-
ping, osteophytes.
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THE PROBLEM of ETIOLOGY

There are many theories as to the cause of rheu-
matoid arthritis. Any theory which attemptis to ex-
plain rheumatoid arthritis must aceount for the es-
sential and charasteristic lesions of the disease,
that is, synovitis and periarticular tissue changes.
Myers (52) divides the present day concepts of etiology
into three main theories. They are, first, the uni-
tarian; second, the so-called "eclectie™; and third,
the infeetious theory.

The unitarian theory presupposes that both rheu-
matoid and degenerative arthritis are caused by the
same etiological agent or agents and that the faetors
which determine the type of lesion seen are secondary,
such as trauma, foci of infection, the involutional
changes of the menopause, and the habitus of the patient.
The foregoing factors are thought to cause pathologi-
cal joint changes characteristic of both types of les-
ions and thus give rise to the so called "mixed arth-
ritis". Keefer (53) denies the basis of the theory
because if a patient with degenerative arthritis de-
velops rheumatoid arthritis, then the lesions of both

will be present.



- The prOponenté of the eclectic theory rely upon
such terms as "imbalanece" and "dysfunction". of the
nervous system, the gastro-intestinal sjstem, and the
peripheral vascular system. Many workers question just
how such "dysfunction"™ produces chronic inflammatory
changes in the synovial membranes and the beriarti-
cular tissues. In the gastro-intestinal system gastriec
anacidity, atonic dilatation of the}colon.and cgrbo-
hydrate indigestion are freguently aseribed etiologi-
cal significance. Bloomfield and Keefer (54) and
again Miller and Smith (55), as far back as 1926
pbinted out that gastric anacidity occourred ﬁo more
frequently in patients with chronie arthritis of any
sort than in a control group of patients of comparable
ages. The question of eolonic abnbrmalities has been
carefully reviewed with adequate series of controls by
such workers as Bauer (56 ), Archer (57), Nissen (58),
and Haft (59), all of whom found that whatever abnor-
malities are present are in no way related to rheuma-
toid arthritis unless as a result of prolonged illness.
Colonic abnormalities were neigher caused nor influ-
enced by diet, Carbohydrate indigestion is by no
means limited to patients with chronic arthritis.

The possible relationship between disturbaﬁces
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in the peripheral vascular system and the etiology
of rheumatoid arthritis is based on such things as the
presence of cold hands and feet, increased sweating,
abnormal response to cold, decreased capillary cir-
culation in the nail beds, delayed removal of sugar
from the blood and improvement of symptoms following
procedures which produce vasodilatation. On histo-
logical examination of the periarticular and synovial
membranes in rheumatoid arthritis, one is impressed
by the large blood supply and multipliecity of open
capillaries. There seems to be no vasoconstriection
present in the periarticeular vaseular tissues of in-
volved Jjoints. Myers (52) questions etiological
relationship of vaseular origin because of the in-
frequency of rheumatoid arthritis in such conditions
as thrombo-angiitis obliterans, artercoselerotie oec-
clusions, Raynauds' syndrome and scleroderma. The
studies of the sugar tolerance curve in afflicted
patients have been unconvincing because of lack of
due regard to age, state of nutrition, amount of
sugar ingested, variation in the curve and variation
between arterial and venous blood sugar curves.
Recently the role of the sympathetie nervous
system in the etiology of rheumatoid arthritis has



received attention because of the treatment by sympath-

ectomy. It is well to point out that all patients with

rheumatoid arthritis 4o not havé vaéomotor disturbances,

even late in the course of the disease. It is rather
difficult to understand how vasomotor reactions can .
produce inflammatory chahges in the synovial membranes.
Rheumatoid arthritis has not been completely arrested
in patients who have had sympathectomies. It would
seem ratiner that the vasomotor phenomena contribute to
the symptomatology than that they play a rble in the
cause of rheumatoid arthritis.

The infeetions theory, or ratner theories, are
based on the presence of slight fever, leukoecytosis,
increased erythrocytic sedimentation rate, the inflam-
matory nature of the lesions of the synovial membrane*-
and periarticular tissues, enlargement of the lymph |
nodes in the region of the joints, and the character-
istically exudative nature of the synovial fluid.

To aceept the theory of infectious origin one
implies that the disease is secondary to foecal in-
fection. Adherence to the infeetious theory implies
that one establish first the existence of a focus of
infeetion, secondly, the capability of this foeus to

disseminate toxin or organisms, and thirdly, that
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the damage to the joints has resulted from such a dis-
semination of bacterial or bacterial products.

It is necessary to.find organisms in the joint
tissues or synovial fluids if the condition is a meta-
static lesion from a foeus or infeetion. Billings (60)
in 1912 called attention to focal infections and their
etiologic relations to arthritis. In 1914 Rosenow (61)
was able t6 isolate the Streptococcus irridans from the
enlarged lymph nodes of these patients. Blood culture
studies were also made by various workers to support
the metastatic theory. Moon and Edwards (62) in 1917
repor ted non hemolytic streptococcus from the blood
cultures in about 20 per cent of 83 cases. Richards
(63), in 1920, claimed 15 positive blood eultures in
104 cases and 4 positive joint cultures in 54 cases.
Had jopoulas and Burbank (64), in 1927, obtained a
streptococeus from the blood in 10 per cent of 145
cases studied. Forkner, Shands, and Poston (65), in
1928, cultured streptoeocei from Jjoints in 16 per aent
of 63 cases. Cecil, Nicholls, and Stainsby (66) in
1929 obtained positive streptocoeccus blood cultures in
96 per cent of 154 cases studied with positive joint
cultures in 55 cases for the same organism and in 1931

(67 ) obtained both blood and joint cultures which were



agglutinated by a high titer of the patient's blood.
This led to further study of blood sera.

The indirect method of anxproach by the study of
the blood serum for the presence of agglutinius to
streptococeci has been used by many workers. A posi-
tive discovery in patients with chroni:jggsrather good
evidence that these subjects have undergone a strepto-
coceal infeetion. Dawson, YUlmstead, and Boots (68) in
1931 showed that agglutinius present in rheumatoid
arthritis blood agglutinated hemolytic-streptococeci.
In 1936 Mc Ewen, iAlexander, and Bunim (69) obtained
positive results in as many as 86 per ceent of their
artnritic patients.

Had jopoulos and Burbank (70), in 1936, in a study
of biopsy material from 21 joints concluded that
atrophic arthritis is caused by a multiple mutant in-
fection - at first by a streptococcus which gradually
changes into a diphteroid, staphylococecus, or "Miero-
coceus sarcina™. This may explain why sera of arth-
ritic patients frequently react to a variety of ap-
parently unrelated organisms.

Some workers as for example Crowe (71) holds
that rheumatoid arthritis is associated with staphy-

lococcal infection. ZEagles and others (72) in 1937
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believe, by the study of aspirated arthritie Jjoint
fluids, they have demonstrated a virus and were able
to agglutinate it with the patients' sera agglutinuns
present.

Stabler and Pemberton (73) in 1937 in a study of
a series of patients have found that greater numbers
of bacteria occur in the stools of rheumatoid arthritis
patients.

It has also been postulated that the reactions in
the joints are the response to toxie products or a
- hypersensitivity to produets of organisms. Joint
disease oceurs commonly in serum sickness, asthma,
and hay fever -- this sapports the allergic theory.
Skin sensitivity occurs in 70 to 80 per cent of rheu-
matoid arthritis patients for the hemolytie strepto-
coccus. Those failing to show skin reactions may have
periarticular tissue sensitivity to the antigen. The
foregoing factors suggest rheumatoid arthritis is an

infeetious disease.
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THE PRESENT STATUS of TREATMERT

Atrophie arthritis is a generalized systemic
disease requiring individualized treatment. Pember-
ton (74 ) states that it is no more a disease of the
joints than typhoid fever is a disease of Peyer's
patches. Although there is no specific remedy,
enthusiasm and optimism must be exhibited and a
number of therapeutic resources must be available
or the patient will catch the air of futility with
resultant serious depression. Thnere are at the pres-
ent time several procedures concerning arthritie
patients, which at the discretion of the physician,
may be applied with advantage to the patient. The
following topics represent the current thought con-
cerning such procedure.

Management of foei of infeection. ~- Many men

such as Irons (75) and Westcacott (76) regard the
elimination of foci of infection the measure of first
importance. Some believe that too much is expected
by simple removal of foci, especially when irrepar-
able cartilage damage is already done. The tonsils,

teeth and sinuses are usually primarily dealt with:

but present day writers regard the nosopharynx, cervix,
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prostate and even the gall bladder as being very im-
portant foei.

Vaceines. =-- Mgny workers such as Wyatt, Hicks,
and Thompson (77) note definite improvement in patients
by the use of streptococeus vaceines. Autogenous vac=-
cines made especially from nasopharyngeal bacteria¥ have
proven beneficial even in very small doses. These vac-
cines are made from staphylocoecus or the streptocoeccus
or from both cultured from various foci.

Foreign Protein. -- Forty per cent of the patients

receiving three to five injeetions given once every
other day of the triple typhoid vaccine injections have
been entirely relieved of pain and tenderness. Within
a month 50 per cent of those relieved had a return of
the diseage after several months. A few had no recur-
rences in five to ten years. These are the results of
20 years experience noted by Miller (78).

Venom Therapy. -- Kroner and others (79) in a study

of 100 patients treated with an injectable form of bee
venom (Apicosan) were impressed with the definite im-
provement in the elinical symptoms and the significant
drop in the corrected sedimentation index in a large
percentage of the patients.s They conclude that bee

venom is worthy of further consideration.



Diets. -- "The patient does best on that diet whieh
would be seleeted for him if he had no arthritis", Hol-
brook and Hill (80). A high-calorie, high vitamin diet
is preseribed for the underweight patient. Vitamin A,
generally as cod liver oil, is considered most useful
espesially in winter., Vitamin B, in brewer's yeast or
wheat germ is generally used. Improvement in some
patients has been noted by ths‘use of massive doses
of vitamin D.

Sulfur. -- Sulfur (1 per cent suspension in oil)
has been used in some cases with improvement, in others
results were disappointing. Most workers agree that
sulfur is "a forgotten remedy" worth of reinvestigation.

Gold Salts. -- The treatment of arthritis by gold

salts was instituted about 10 years ago. British writers
now speak of it as very valuable. Some Americans claim
it is the most important form of treatment. The mode of
action of gold in arthritis is unknown. The dosage and
number of courses of intramuscular injections are as yet
disputed. Many feel incompetent to handle the drug to
the advantage of the patient.

Vasodilators: Histamine, Choline. -- Patients with
early atrophie arthritis complicated by vasomotor changes

did best when they recei ved subcutaneous injections of
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histamine acid phosphate. Eastwood (81) believed the
results were analgesic and psychologie but not curative.
Transient relief from pain, stiffness, and vasomotor
changes were noted. There have not been suffieient re-
sults with choline to warrant its use.

Rest and Movement. -- Rest has been called the key-

note of therapy, the inevitable priece of recovery. Bed
rest is necessary for the fatigued body as well as the
joints. Inflamed joints should be put at rest in light
plaster casts or splints. Rest is vitel when Jjoints
are markedly inflamed, but as inflammation subsides
rest for joints must not be complete lest permanent fix-
ations occur. Active and passive painless motion must
be encouraged and inereased as possible. Ghormely (82)
reminds us that synovi al pannus grows over parts of the
joint which are not in contaet: if motion can be pre-
served, prevention of the growth of this pannus may be
partially accomplished.

Fhysical Therapy. =-- It is said that the systemic

phase of the disease has been over emphasized and ade-
quate treatment of the joints has been neglected. Many
millions are spent with quacks and irregulars licensed
by the states to practice the physical methods too many
physicians ignore. Arthritie patients should be taught
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home physiotherapy. There should be suitable methods
formulated for the patient consisting of simple appa-
ratus for heating, methods for passive, assistive and
corrective exercises, and adequate massage. Hydrother-
apy is very good whether it be accomplished at a spa

or in the home batin tub. The ordinary hot bath at
100° to 120°F. for 20 to 40 minutes is the most useful
form of héat. Faradiec cufrents help to control muscle
wasting. ©Short wave and ordinary diathermy are useful
in arthritis and beneficial.effects have been noted in
a few cases. | —Jﬁﬁ?Tii@%ffmf'

Fever Therapy. -- The effects of fever therapy have

been disappointing. Of cases thus far trying such
treatment, 15 to 30 per cent were improved, none became
symptom free and most weregjhsi temporarily relieved.

Sympathectomy. -- In those cases with muscle

atrophy and cold, clammy extremities, sympathectomy
is often followed by a degree of comfort because of
the warm, dry legs and feet. No obvious change was
noted in the appearance or in the degree of movement
of the affected Jjoints. The operation is recommended
only to improve cireculation per se in cold moist ex-
tremities. Those following the procedure of sympath-

ectomy from the start feel that elinical results are



disappointing. Deformities, contractures, and ankylosed
Joints may not be altered in any way.

Prevention and Correetion of Deformities. -« There

are many well-known proecedures for the correetion or
prevention of deformities. These include the use of
plaster splints and braces, and various operative pro-
cedures. Deformities may be prevented by early treat-
ment. Adhesions may result from too little or too much
motion of the joints, from uncorrected edema, and from
joint manipulation or overstrenuous physiotherapy.
Oxygen insufflation or inflation has successfully been
used by Henson (83) to prevent adhesions. When the
range of motion is inereasing, one should trust to aec-
tive motion; when it is not inereasing, then only should
passive movements be carried out, but not forecible mani-
pulation. For the correetion of flexed knees some be-
lieve posterior capsulotomy often necessary in addition
to the use of manipulation and bivalved splints.

Relief from Fain. -- Heat applied in any manner

gi#es the patient considerable relief. Acetylsalieyliec
acid given in moderate repeated doses keeps the patient
more comfortable. If the pain present prevents sleep

1/2 grain (0.03 gm. ) of codeine sulfate may be given be-

fore retiring. Baths are very good and of course the

44,



patient should remain in bed until pain subsides.

Prognosis; End Results. -- According to Pember-

ton (84), 75 per cent of arthritis patients should

experience great betterment or complete arrest; 20

per cent are more refractonﬁperhaps because of a domi-

nant continued infection; in § per cent therapy is of
no avail. Of 452 generally "completely helpless"
patients with atrophic arthritis discharged from the

Robert Brigham Hospital, Boston, about 66 per cent

of those living in 1935 were working, and 21 per cent

had relapses (85). The commonest 4iseases complieat-
ing convalescent care were arteriosclerosis in 41
cases, nephritis in 22, hypertension in 19, obesity
in 17, myocarditis in 16, gonorrhea in 12, rheumatic
neart disease in 10. These were 76 deaths:; 18 from
pneumonia, 13 from myocarditis, 11 from nephritis, 6

"postoperative”, and 28 miscellaneous.
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Summary and Conclusions

Rheumatold arthritis has through the ages.
left 1ts mark upon animal and man. At the present
time, over one percent of the present population suf-
fefs with chronic arthritis. The true nature of rheu-
matold arthritlis was always puzzling to medical men
and 1t was never clearly differentiated from other
Joint aillments until in the early Twentieth Century.

The disesse 18 readily dlagnosed by means of
several differentiating clinical and laboratory fact-
6fs. The patient presents a picture of a chronic prog-
ressive multiple arthritis characterized in its ear-
llef phaees by soft tissue swelling, and its later
phases by some ankylosis and deformity. Implication of.
the interphalangeéal, metacarpophalangeal, and wrist
Joints 18 especially characteristic. The synovial mem-
brane and the subcutaneous nodules, when present, show
special histologlical changes. The radiographic evideace
1s qulite typical, and the patient's serum in a large
majority of cases will induce an agglutination of the
streptoccus hemolyticus. A rapid sedimentation rate of

the: red blood cells is characteristic.
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Some 1nvestlgators still malntain that a-
trophic and hypertrophic arthritis are merely phases
of the same arthritic procees, but most workers dis-
agree to this supposition. Rheumatold arthritis is
now thought to be a general systemic disease and the
Joint manifestations are simply thought to be one of
the factors present. Many factors of the disease,
especlally the etlology, .,are as yet unknown. The
pendulum can hardly swing farther at the present day
than 1t does from focl of infection.as a csausative
agent. Most workers look beyond the factor of foci
of infection as purely the exciting cause. One would
say after reviewing recent literature, that much 1is
to be done and much will be done not far in the
future for the arthritis patient.

As yet treatment 1s only palliative and in
the experimental stage. Treatment may be too strenuous
or over done, but it 1s well the practitioner have
at his command sufficlent knowledge to render some
relief to the patient and attempt to restore function
and prevent deformity. This is accomplished by super-
vised rest, then movement gulded by a regime of

physical therapy. It i1s wegl to consult an orthopedist
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if the practitioner 1s not skilled enough in the
mode of application of splints and casts and the
proper method, procedure, and time of the begin--
ning motlion. Vacclne therapy and foreign protein
therapy have not had sufficient results to warrant
thelr widespread use.
At the present time 75 per cent of patients

note relief after treatment, 20 per cent cannoct be
reasonably helped by any method, and in 5 per-cent

therapy 1s of no avall.
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