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microbial agents has stimulated an intensive study of the
factors which influence host responses in chronic inflamma-
tion."5 Population studies have mostly shown only minor
differences in the 4ncidence of rheumatoid arthritis in various
regions and have not produced any clues to its aetiology.
Again, though seropositive rheumatoid arthritis may have a
familial aggregation,'6 no simple genetic mechanism. can
explain its incidence and distribution.' Rheumatoid arthritis
seems likely to be a syndrome with differing forms of clinical
expression, representing either diseases of different aetiology
or a wide spectrum of response to a single agent.
Epidemiological studies in Western Nigeria suggest that the
incidence and expression of polyarthritis may be strikingly
modified by immunological factors. The incidence of rheuma-
toid arthritis there was low judged by hospital data and
population surveys,'8 while its clinical and serological features
differed from those in Caucasians,'9 possibly reflecting the
effects of chronic parasitic infection in the Nigerian
patients.10

Rheumatoid Factor

The role of rheumatoid factor in the pathogenesis of
rheumatoid arthritis is still controversial, though it is known
to be an antibody against some antigen present in the serum
immunoglobulin G (IgG).Y Rheumatoid factor, is found in a
variety of diseases characterized by prolonged antigenic stim-
ulation, including chronic parasitic and bacterial infections2
and in patients who have had transplants.2Y Titres diminish
after successful treatment of infections. Nevertheless, rheuma-
toid factor is found more commonly and in higher titre in
rheumatoid arthritis than in other conditions, and apparently
healthy persons with rheumatoid factor in high titre have a
greater than average chance of developing rheumatoid arthri-
tis.24 There is a recognized correlation between vasculitis and
other extra-articular features of rheumatoid arthritis and the
presence of a high titre of rheumatoid factor.25 In synovial
effusions aggregated IgG and globulin could combine with
rheumatoid factor and form soluble complexes.23 Possibly
these complexes fix complement,7 and this would explain the
reduced concentration of complement observed in synovial
effusions2g and the rapid flux of polymorphonuclear
leucocytes through synovial effusions.

Factors in Chronicity
The mechanisms concerned in continued inflammation are

better understood than the factors which initiate the process.

Lysosomal enzymes released from polymorphs and from
macrophages in the hyperplastic synovial membrane probably
account for much of the progressive erosion of the articular
surfaces.29 Nevertheless, it is unlikely that the primary defect
in rheumatoid arthritis is an abnormal leakiness of
lysosomes30 in the synovial membranes, whose enzymes then
provoke an inflammatory reaction. The functions of rheuma-
toid factor may be primarily protective by regulating antibody
production" or helping the clearance of antigen-antibody
complexes from the blood.2Y Rheumatoid factor neutralizes
infectious virus-antibody complexes in the presence of com-
plement,32 while serum hepatitis antigen has been identified in
the lesions of some patients with diffuse vasculitis.2' Clearly,
rheumatoid factor may have many roles in the pathogenesis
of rheumatoid arthritis, but their relative importance is still
unknown.
This description of the immunopathological processes con-

cerned still fails to explain why rheumatoid arthritis is a
chronic disease. Experiments in animals have suggested sev-
eral possibilities including sensitization of the products of
inflammation with a resulting autoimmune phase,"5 34 or a
similar response to a virus antigen. There is little convincing
evidence that analogous processes are operating in the human
disease. No characteristic pattern of response or
immunological aberration has consistently been shown in
patients with rheumatoid arthritis, whether in the form of
increased or reduced responsiveness to antigenic challenge. It
is attractive to postulate that rheumatoid arthritis is initiated
by delayed hypersensitivity to micro-organisms replicating
within macrophages in the synovial membrane. If these
widely distributed micro-organisms do initiate this chronic
destructive process host factors must also play a major part in
determining why only a small percentage of the population
develop the disease. Similarly, only a minority of people
exposed to Group A streptococci develop rheumatic fever.
Though the belief that rheumatoid arthritis is primarily an
autoimmune disease has lost ground in recent years, many
would agree that patients with this disorder may have an
immunological defect as a result of which short-lived stimuli
induce a persisting response, either to microbial antigens or
cross-reacting tissue antigens.

Possibly several micro-organisms provoke a pattern of
immunological response in patients with rheumatoid arthritis
which is qualitatively or quantitatively abnormal. This could
involve cellular or antibody mediated immunity. The attrac-
tion of this concept is that it offers a variety of experimental
approaches.

Medical Management

R. BLUESTONE,* M.R.C.P.
British Medical Journal, 1970, 4, 602-604

The medical management of patients with rheumatoid arth-
ritis has not benefited from any-recent dramatic advances in
therapy and is still governed by one major consideration.
This is that the disease may be life-long and is characterized
by spontaneous remissions and relapses. Inflamed joints may
become so disorganized and stiff that considerable disability
may continue long after the active synovial inflammation has
regressed. The management must therefore concern the gen-
eral well-being of the patient as a whole within his or her
daily environment. Therapeutic guidelines are necessary for
the immediate and long-term care of the patient. These
guidelines must be flexible, designed to cope with relapses,
and practicable to allow a relatively normal life.

* Registrar and Tutor in Medicine, Department of Medicine, Royal
Postgraduate Medical School, London, W.12.

General Care
Rest

Patients with painful polyarthritis, often accompanied by
malaise, benefit. greatly from a spell of rest in bed, which
may be best achieved within hospital. After ambulation, rest-
periods during the day and early bed-times are advisable.
The use of mild sedatives at night is useful but drugs of
addiction should be avoided because of the risks entailed in
their persistent use.

Diet
No special dietary measures are indicated for rheumatoid

arthritis. Nevertheless, it is worth stressing the wisdom of a
well-balanced diet containing adequate iron, folate, and
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vitamins. Elderly immobile patients are particularly prone to
dietary deficiencies,35 and, though the usual anaemia of
rheumatoid disease is probably due to the defective reutiliza-
tion of iron,36 haematinic deficiencies should be detected and
treated.

Splinting

The principles of splinting are, firstly, to rest inflamed
joints, and, secondly, to prevent deformity. Plaster-of-Paris
splints are useful for acutely inflamed joints, especially during
sleep; wrist splints, maintaining 150 of joint extension, are
particularly helpful. Flexion contractures of the knees may be
devastating and are prevented by plaster back-slabs keeping
the joints fully extended when the patient is reclining. The
fully ambulant patient still benefits from the judicious use of
wrist and knee splints at night.
The recent use of leather, polyethylene, or Plastazote has

led to the development of lightweight wrist splints, comfort-
able enough for use at work and invaluable for patients with
unstable, painful joints. Similar attempts to splint unstable
knees, however, are rarely satisfactory. Rheumatoid cervical
spondylitis may be painful and its serious complications are
now widely recognized.37? The use of a soft collar, especially
when the patient is being moved and during sleep, is helpful.

Physiotherapy and Rehabilitation
These aspects of management have recently been reviewed

in detail.39 The daily discipline of moving all joints through a
full range of movement will do much to prevent deformity
and stiffness. Industrial retraining, subsidized structural alter-
ations at home, "meals-on-wheels," home-helps, and appli-
ances such as surgical shoes and lightweight elbow crutches
all help the potentially crippled patient to remain in society.

Drugs

No single drug invariably suppresses the synovial inflamma-
tion of rheumatoid disease. The main role of drugs is as non-
specific anti-inflammatory agents and as analgesics. Research
is going on into finding effective but safe anti-inflammatory
compounds and immunosuppressive agents which might
selectively suppress immune-mediated damage within the joint.
Since drugs may have to be used continuously over many
years any drug regimen should combine optimum therapeutic
effect with maximum safety and comfort.

Common Anti-inflammatory Agents
Aspirin remains the most effective and safest drug for

patients with rheumatoid arthritis. For optimal effect, how-
ever, blood levels of about 20 mg./100 ml. are needed and this
may mean an oral dose of 3 to 6 g. per day, according to
body size.40 If side effects dictate a lower dose aspirin may be
combined with another agent. Some degree of erosive
gastritis and gastrointestinal blood loss-perhaps up to 6 ml. a

day-is a usual effect of aspirin therapy, and occasionally this
is severe enough to cause profound iron-deficiency
anaemia.4' 42 Possibly this effect is due to an alteration of the
gastric mucosa by the aspirin,43 while the drug is also known
to affect both platelet function and clotting processes." '5
Enteric-coated aspirin is useful in reducing gastric blood loss,
though its absorption is sometimes inadequate.
Phenylbutazone is a powerful anti-inflammatory agent and

in a dose of 200 to 300 mg./day, either on its own or as an

adjunct to aspirin therapy, can be helpful. Minor side effects
such as dyspepsia and the retention of fluid are common,

however, and serious depression of the bone marrow has
been reported."6 This latter complication is partly dose-related
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and its incidence can be reduced to a minimum by not
exceeding 300 mg./day; even then it is prudent to do
six-monthly blood counts.
Indomethacin is a newer drug, which, despite encouraging

initial reports,47 has failed to produce consistently good results
in clinical trials.48 In individual patients, however, it may be
helpful, though it is rarely adequate alone. Even at a moder-
ate dose of 150 mg./day the incidence of non-lethal but dis-
tressing side effects is high despite the low plasma drug levels
achieved.49 A therapeutic response can be achieved with
phenylbutazone or indomethacin used in suppository form.50
A 50-mg. or 100-mg. suppository inserted at night can
promote sleep and alleviate morning stiffness without side
effects.

Occasionally patients are intolerant of aspirin, phenyl-
butazone, or indomethacin, either alone or in combination.
Large doses of less effective drugs such as paracetamol or
codeine phosphate may then be helpful. Recent trials have
indicated that both mefenamic acid (Ponstan)5' and ibuprofen
(Brufen)52 can have a role in the treatment of rheumatoid
arthritis, though any great advantage over aspirin is rarely
apparent.

Phenacetin-containing compounds should be avoided
completely because of their association with renal papillary
necrosis and chronic renal failure.53 Though other analgesic
drugs have been incriminated in producing experimental
renal lesions,54 the case against phenacetin is clear. Equally
disastrous side effects have diminished the possible usefulness
of chloroquine compound.55 Retinal pigmentation and
degeneration, which may become irreversible, commonly
follow high-dose chloroquine therapy. Even the mandatory
regular ophthalmic examination is an inadequate safeguard
against this risk.56

Gold
Gold treatment has become particularly popular since con-

trolled clinical trials confirmed its effectiveness.57 Its mechan-
isms of action are unknown, though its role may be as a
lysozome stabilizer.5 It is given as intramuscular injections
(Myocrisin), starting with a 10-mg. test dose followed by
50 mg. weekly Unfortunately, the incidence of side effects is
high-notably eczematous rashes and buccal ulceration. More
seriously marrow dyscrasia, manifesting as thrombocytopenia
or aplastic anaemia, is well recognized.59 Renal toxicity,
presenting as proteinuria, may occur and renal biopsy studies
have shown the interstitial accumulation of gold many years

after therapy.60 For these reasons gold therapy must be
carefully supervised, always accompanied by frequent full
blood counts and urine tests, and stopped at the first signs of
toxicity.

It may be possible to predict serious marrow toxicity by
means of in-vitro lymphocyte stimulation as an index of
cellular hypersensitivity to gold, though at present this is a

research procedure-' The beneficial effects of gold may not
become evident until 400 to 500mg. have been given. The
suppression of synovitis, however, as well as the extra-
articular manifestations of rheumatoid disease, may be dra-
matic. Under these circumstances weekly injections up to a

total of 1 g. may be followed by monthly gold injections up to a
total of about 3 g. The unpredictable and variable response to

gold may reflect the drug blood levels following injecton.
The recent use of atomic mass spectrophotometry to measure

biological fluid gold levels62 indicates that critical blood levels
may not be achieved, and that toxic effects are associated
with excessive plasma gold values.13

Corticosteroids
The most useful role of steroids in the suppression of

rheumatoid synovitis is as a single intra-articular injection of
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.50 to 100mg. of hydrocortisone, usually fqllowing the asjpra-
tion of fluid, into a particularly troublesome joint. Its local
effect in preventing recurrent effusion and pain may be dra-
matic though unpredictable. Repeated injections, however,
may result in massive joint destruction resembling a neuro-
trophic joint." Furthermore, there is a small risk of septic
arthritis despite stringent aseptic precautions.

Systemic steroids, usually as oral prednisone or enteric-
coated prednisolone, have only a very limited place in the
management of rheumatoid disease. They are used in special
circumstances such as intractable iritis (common in juvenile
patients), progressive rheumatoid neuropathy, or pericarditis
with effusion when gold and safer anti-inflammatory drugs
have failed to induce remission. Occasionally a .5 mg.. noctur-
nal dose of prednisone is used to help a patient cope with a
relapse that threatens his job. In any event, daily doses -of
7.5 mg. prednisone should rarely be exceeded because of the
inevitable side effects, incuding adrenal suppression,
complicating larger doses.O

Immunosuppressive Agents-

Much recent interest has been shown in the use- of
immunosuppressive agents for rheumatoid disease. Their
mechanism of action,. however, is unclear and it is uncertain
whether they actually suppress the inmune response." Trials
have been - reported on the. use of azathioprine,67

cyclophosphamide,06 67mercaptopurinej and even lymphatic
drainage in rheumatoid arthritis.70 The results have been dif-
ficult to assess, variable, and complicated by serious side
effects." Clearly, a good .chance of dramatic response is nec-
essary before embarking on such potent therapy.. Thus,
though careful trials in specialized units should continue,
immunosuppressive agents at present ..have no clear role- in
the treatment of rheumatoid.arthritis.
Another interesting use of immunosuppressive drugs.is as

an intra-articular injection in efforts to achieve a "medical"
synovectomy. Clinical trials of intra-articulhr iotepan have
been reported, and the application of cyclophosphamide con-
sidered.7 Promising results in animals showing that injected
radioactive materials may accumulate within synovial surface
cells7' has been. followed by clinical trials of .intra-articular
9uAu74 and "0Y.75 Results are variable, however, effusions have
recurred, and probably extra-articular spread will limit the
doses and possible usefulness of this approach.

Conclusions
All of the aspects of medical management outlined here

might apply at some time to the illness in an individual
patient with rheumatoid arthritis. It is therefore mandatory
that the general practitioner, rheumatology unit, orthopaedic
surgeon, ancillary services, and. welfare departments work as
a team to alleviate the consequences of this common -and
distressing disease.

Surgical Treatment

G. P. ARDEN,* F.R.C.S. ; S. H. HARRISON,t F.R.C.S., L.D.S., R.C.S. ; BARBARA M. ANSELL4, M.D., F.R.C.P.

Briish Medical.Journal, 1970,4, 604A.609

Until recently surgical treatment of joints daged by
rheumatoid arthritis was not often -advised, or carried out. It
was felt unwise to. operate on patients while the disease was
active, and by the time it had burnt out. the patient-was often
severely crippled by multiple joint deformities, wasted
muscles, and osteoporotic bone. For many years occasional
syrnovectomy of a joint had been carried out, with varying.
results, while fusion of the severely damaged knee has been a
4vcll-recognized procedure. The hip could be treated by
fusion, osteotomy, or pseudo-arthrosis; the cup arthroplasty of
Spiith-Peterson has also given good results.76

It has been the rheumatologists, with many-of these patients
to treat, -who began to put pressure on orthopaedic- surgeons
to do more for these problem cases. The recent introduction
of new types of hip and knee arthroplasties has given a further
impetus to surgical treatment.

Indications
Prophylactic.-The indications may be classified into

prophylatic- and radical. Synovectomy of the knee or elbow, if
done early, before bony changes have occurred, will in about
three-quarters of the cases arrest the disease in that joint and
relieve pain
Radical.-More extensive surgery must be carried out if the

joint is severely damaged with appreciable x-ray cnges,
aiming to relieve pain, correct deformity, and restore stability
and movement.

Since rheumatoid arthritis is a generalized disease, and as -

these patients require long-term medication, it is essential for ^
them to be supervised by- a combined orthopaedic and
rheumatological team during the period of the c surgical *.
treatment, which is only a stage in their continuing therapy.

* Orthopaedic Surgeon, Heatherwood Hospital, Ascot, Berks.
Plastic Surgeon, Wexham Park Hospital, Slough, Bucks.
Consultant Physician, Canadian -Red Cross Memorial Hospital, Taplow,

Bucks.

Special Problems:
A number of special problems occur in rheumatoid surgery.

Firstly, if several joints are affected .there are problems -with
the use of crutches; these patients often -require multiple

A.....>S.

FIG. 1(a).-McKee-Farrr pshes in uitt, (b) posoperatiemovement.
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