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Abstract The appeal of intra-articular corticosteroid therapy has increased with the
growing emphasis on early disease control in rheumatoid disease. The impact on
the patient’s pain and stiffness is impressive and prompt. This may encourage
patient compliance with longer term therapies given to slow the course of the
disease. The release of corticosteroid into the circulation also provides some
generalised improvement. This can prove helpful during the management of
flares of inflammatory disease.

There is less evidence to support the use of intra-articular corticosteroids in
other inflammatory arthritides, but experience suggests that the benefits are sim-
ilar. In osteoarthritis the benefits are less certain, but intra-articular therapy may
prove important in patients who cannot undergo salvage operative procedures
because of intercurrent illness.

The benefits of intra-articular corticosteroids may be enhanced by rest after
the injection, or by the additional administration of agents such as radio-colloids,
rifampicin (rifampin), or osmic acid. Most controlled trial data have been pub-
lished on knee injections, but other joints can be useful targets for local therapy.

The risks are mainly related to the discomfort of the procedure, localised pain
post-injection and flushing, but most feared is septic arthritis which probably
occurs in about 1 in 10 000 injections. Careful aseptic technique is the best pro-
tection. Tissue atrophy at the injection site, abnormal uterine bleeding, hyperten-
sion and hyperglycaemia rarely cause problems. Osteonecrosis might be as much
a problem with uncontrolled painful arthritis as with a joint rendered less symp-
tomatic by corticosteroid injections.

Intra-articular corticosteroids form an important part of the management of
inflammatory joint disease and might be considered where an inflammatory ele-
ment occurs in osteoarthritis. They may be used at any stage in the arthritic
process, but should be seen as an adjunct to other forms of symptom relief. In
patients needing multiple joint injections, systemic therapy should be reviewed
to see if better disease control could reduce the need for invasive therapy.

The intra-articular injection of corticosteroids
gained an important role in the management of in-
flammatory arthritis at an early stage in the thera-
peutic use of these drugs. Despite changing fashions
in the use of other symptom-relieving therapies,
joint injection remains an important part of man-
agement of pain and stiffness throughout the evo-
lution of inflammatory joint disease. Intra-articular
corticosteroids may even help advanced destruc-
tive arthritis where symptoms arise from mechan-
ically derived synovitis from joint debris rather
than an immunological process. This article evalu-
ates the benefits and risks of intra-articular cortico-
steroids, initially in rheumatoid arthritis, but also
in other joint diseases; it also evaluates the avail-
able information on the possible mechanisms of
action, and examines special problems that might

arise in the use of joint injection. Finally, it explores
possible means of improving the risk-benefit ratio
of intra-articular injections.

1. History and Development

It was in 1948 that Hench and colleagues first
spectacularly demonstrated the benefits of cortico-
steroid therapy in rheumatoid patients.[1] The cine
film of an immobile patient managing to leap up
and down the practice steps in the physiotherapy
department after treatment must have astonished
the audience of the day. However, systemic corti-
costeroid therapy rapidly lost popularity as the ad-
verse effects appeared and anecdotal reports sug-
gested that increasing doses were needed to relieve
pain as the disease progressed in some patients.
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Intra-articular corticosteroids evolved[2] to ob-
viate the need for systemic corticosteroids by
means of slow-release crystalline preparations that
allow local anti-inflammatory effects. Early re-
ports suggested benefit lasting up to 21 days,[3] but
may underestimate the improvement seen in an era
of disease suppression by systemic therapy. The
widespread use of disease-modifying drugs may
have reduced the use of intra-articular treatment,
as described in a North American cohort study.[4]

2. Mechanism of Action

The inflammatory arthritides are the principal
conditions treated by intra-articular corticoste-
roids. The duration of action is protracted; in our
hands the median duration of improvement after
injection of the rheumatoid knee with triamcino-
lone hexacetonide is 13.5 weeks.[5] A satisfactory
explanation of the benefits must account for the
prolonged relief of pain when the pharmacokinet-
ics[3] suggest that the vast majority of injected cor-
ticosteroid is eliminated within a month. It seems
likely that a change in the inflammatory process
occurs and persists long after the corticosteroid has
left the joint. The structure of the corticosteroid is
not all-important, as shown by the more prolonged
effect of triamcinolone hexacetonide 20mg com-
pared with triamcinolone acetonide 40mg.[5]

Triamcinolone hexacetonide has been shown to
inhibit the expression of genes for collagenase, hu-
man leucocyte antigen (HLA)–DR, tissue inhibitor
of metalloproteinases, and complement compo-
nents C2 and C3 in 3 rheumatoid patients following
knee injection.[6] Similarly, in experimental osteo-
arthritis in dogs abnormal neutral proteoglycanase
activity was blocked by systemic prednisone ther-
apy.[7]

A confident understanding of such molecular
mechanisms might help in the design of better re-
lease systems for corticosteroids and possibly per-
mit a more even and prolonged therapeutic effect.
Tackling the issue alone by slowing the release of
corticosteroid,[8-10] for example by decreasing the
solubility of the preparation, has not always proved
successful (e.g. rimexolone, which is exception-

ally slowly released, but no more effective than
triamcinolone).[11,12]

3. Use of Intra-Articular Corticosteroids
in Rheumatoid Arthritis

3.1 Choice of Injectable Corticosteroid

The modern preparations of methylpredniso-
lone and triamcinolone appear to maximise the
anti-inflammatory effects,[13] and duration of ben-
efit is reported for several months (our published[5]

and unpublished observations). In some cases, the
release of corticosteroid from the joint can prove
an asset in helping settle a generalised flare of in-
flammatory arthritis, though previous literature[14]

has emphasised the capacity of depot preparations
to be retained intra-articularly. In our hands, the
response to a soluble hydrocortisone succinate
preparation was very brief and unsatisfactory.[5]

3.2 Aspiration Before Injection

Aspiration before injection is of doubtful im-
portance. In patients with tense effusions it is ap-
propriate to hasten symptom relief, but observation
suggests that aspiration is seldom complete.

Folds of synovium or rice bodies may occlude
the aspirating needle or an effusion may occasion-
ally be loculated. Our work could not associate an
improved response with greater volumes of fluid
when aspiration to dryness preceded joint injec-
tion.[5]

3.3 Post-Injection Rest

A controlled study of 24 hours rest after injec-
tion of the rheumatoid knee suggested enhanced
benefits lasting up to 6 months.[15] Previous work
describes similar benefits, but recommends sub-
stantially longer restrictions.[14,16] A further trial
on rest in smaller patient numbers failed to show
any benefit of rest, although the assessments asso-
ciated with the negative conclusion were differ-
ent.[17]
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3.4 Accuracy of Joint Injections

In our experience, the easier the joint is to pen-
etrate the more reliable is the response to injection.
Hence, accessible larger joints do best. Even in ex-
perienced hands, however, the synovial cavity of a
variety of joints was not necessarily punc-
tured[18,19] and, in a study of patients with isolated
shoulder pain of subacromial or glenohumeral ori-
gin, the accuracy of corticosteroid placement (less
than 50% was located optimally) was also reported
to affect clinical outcome.[20] However, the re-
sponse may still prove satisfactory, as the cortico-
steroid may diffuse into or may be sited at the point
of the inflammatory tissue. In a therapy associated
with a significant placebo response,[12] it is not sur-
prising that outcome can prove difficult to predict.

The easiest joint to inject is the knee,[18] and the
published data have examined response to therapy
in greatest detail in this joint. Unfortunately, much
of the early work does not clearly define the means
of assessing response, but gives interesting infor-
mation on surprisingly brief responses in a wide
variety of joints.[2] Caldwell, in a review of intra-
articular corticosteroids,[21] describes response rates
of at least 90% in rheumatoid knees, elbows, prox-
imal interphalangeal and metacarpophalangeal
joints after 1 or more injections; hip and temporo-
mandibular joint injections proved less successful.

3.5 Recommendations for Specific Joints

3.5.1 The Knee
The rheumatoid knee can be approached medi-

ally or laterally. In a patient with a fixed flexion
deformity from swollen synovium, inferomedial or
inferolateral (below the patella) approaches may be
preferable.

The response to therapy can be assessed by a
pain score. Our own studies[5,13,22] have used a se-
quential self-completion chart allowing a 5-point
score for pain (no pain, mild, moderate, severe, or
very severe pain) on a weekly basis. We used an
area under the curve method to assess ‘total knee
pain’ during the period of follow-up, but also found
it useful to assess the number of weeks pain-free
following injection and the time that elapsed before
the pain reached the pre-injection pain level (tables
I and II).

Triamcinolone hexacetonide 20mg proved su-
perior to triamcinolone acetonide 40mg in our
rheumatoid patients, but we have not been able to
show any difference between the former injection
and depot methylprednisolone 80mg.

Previous open synovectomy often renders pen-
etration to the joint cavity more difficult and pain-
ful.

Popliteal (Baker’s) cysts are usually tense and
uncomfortable. Patients often hold the knee bent,
which predisposes to the development of fixed
flexion deformities. When cysts rupture they pres-
ent as a painful swollen calf clinically difficult to
distinguish from a deep venous thrombosis. The
tension in the popliteal fossa may also give rise to
venous stasis secondary to popliteal swelling[25]

and examination by ultrasonography may diagnose
both a cyst and thrombus. On the basis that cysts
are a product of knee synovitis, treatment of the
cyst is inappropriate but rest and injection of the
knee will halt progression in most cases. Thereafter
the underlying condition causing the synovitis can
be treated.

Occasionally, excision of a symptomatic popli-
teal cyst is needed, particularly if encysted fluid has
tracked down to the calf and does not resorb after
knee injection.

Table I.  Benefits of injection to the rheumatoid knee. Data from Blyth et al.[5] and our unpublished observations

Agent Residual knee pain (median
AUC score)

Pain-free at 2 wk
(%)

Median time until pain returned to
pretreatment score (wk)

Triamcinolone acetonide 40mg 12 27 10

Triamcinolone hexacetonide 20mg 10 35 >12

Hydrocortisone succinate 100mg 28 0 1.5

AUC = area under the curve of self-assessed pain versus time.
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3.5.2 The Shoulder
Synovial structures that may be involved are

located at the glenohumeral joint, the acromio-
clavicular joint, the subacromial space, or along
the long head of biceps. It is possible in some pa-
tients to demonstrate the origin of pain by injecting
local anaesthetic to each area in turn and repeating
examination after the anaesthetic has had time to
work.[26] Alternatively, the shoulder may be exam-
ined for particular clinical signs (e.g. a lateral pain-
ful arc suggestive of subacromial problems, a high
painful arc of acromioclavicular involvement, or
restricted rotation in glenohumeral disease). Local
anaesthetic testing is laborious and, possibly be-
cause of communication between different syno-
vial structures or because of diffusion of therapy
after injection, in a series of 90 rheumatoid shoul-
ders we treated[27] there was no difference in re-
sponse whether anterior glenohumeral or glenohu-
meral subacromial and acromioclavicular injection
was undertaken. Patients however found the ante-
rior injection a less painful procedure. The gleno-
humeral joint may also be approached posteriorly.[28]

In patients who fail to respond to a glenohumeral
injection we usually offer subacromial corticoste-
roid.[26] The acromioclavicular, sternoclavicular,
and thoracoscapular articulations also form part of
the shoulder girdle, but all are difficult to pene-
trate. In rheumatoid disease, thoracoscapular pain
and crepitus are usually self limiting.

3.5.3 The Ankle and Subtalar Joints
These joints often communicate posteriorly to

create a common synovial cavity in rheumatoid ar-
thritis and presumably in other inflammatory ar-
thritides.[29]

Bursitis anterior to the Achilles may be the
source of the pain, in which case swelling is visi-
ble. Injection of bursitis may prove beneficial but
injection of a tender Achilles tendon must be
avoided for fear of rupture.[30]

Heel pain in the absence of a tender spot on
palpation may be caused by an inflamed subtalar
joint rather than plantar fasciitis. In either case a
viscoelastic heel pad may be therapeutic without
resorting to invasive corticosteroid injection.

3.5.4 Elbows
Synovitis is usually most readily palpated

posterolaterally, and this is therefore the favoured
approach. Lateral injections may be technically
easier in patients who have undergone excision of
the radial head.

3.5.5 Wrists
The joint cavity may be difficult to penetrate

and we favour a dorsal approach. Most patients
will already have wrist supports and we advise
their use for 24 hours following injection.

3.5.6 Small Joints of the Hands and Feet
These are sited at potentially dirty areas, partic-

ularly near the interdigital clefts of the toes. The
narrow bore of fine (25 gauge) needles does not
seem to restrict access of crystalline corticosteroid
to the joint. The use of a local anaesthetic cream
applied to the skin 30 to 60 minutes before injec-
tion may make the procedure pain-free.

Particularly in rheumatoid arthritis, it is impor-
tant to consider that the origin of pain may be ten-
don sheath synovitis or bursitis or even rheumatoid
nodules, all of which may be responsive to corti-
costeroid injection.

3.5.7 Temporomandibular Joints
These again are usually the site of short-lived

inflammatory disease. Possibly the fibrocartilage
between the articulating surfaces of the hyaline
cartilage, or the laxity of the joint ensures that ep-
isodes of arthritis in temperomandibular joints are
self-limiting. The proximity of the facial nerve has
discouraged joint injections, but they might be
considered if limitation of movement and pain start

Table II.  Comparison of benefits of injection with triamcinolone
acetonide 40mg in different rheumatoid joints[5,23,24]

Joint Residual joint
pain (median
AUC score)

Pain-free at
2 wk (%)

Median time
until pain
reached
pretreatment
score (wk)

Knee 12 27 10

Glenhumeral 22 36 12

Ankle 15 25 NA

AUC = area under the curve of self-assessed pain versus time;
NA = not assessed.
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to interfere with nutrition.[31] Temporomandibular
pain may have an alternative cause and is often
treated by bite-relieving splints.

3.5.8 Spinal Joints
Rheumatoid disease often gives rise to pannus

around the cranio-cervical junction and the odon-
toid peg of the second cervical vertebra. Any addi-
tional ligamentous laxity in this area might precip-
itate cervical myelopathy. Furthermore, the
inflammatory tissue is probably concentrated ante-
riorly so that access would require computed to-
mography guidance for injection via a transoral
route. Injection in this area should be reserved for
the inoperable patient with intractable pain.

3.5.9 Hips
Again, the hip joint is deep and the joint line

never palpable. Methods are described for hip joint
injection via an anterior approach but the femoral
nerve, artery and vein seem a major discourage-
ment.[32] A lateral approach can be undertaken but
for a reliably sited injection radiological guidance
is advised.

4. Intra-Articular Corticosteroids 
in Other Arthropathies

Table III provides a summary of the conditions
in which joint injection may prove helpful (table
III).

4.1 Osteoarthritis

Joint injection in osteoarthritis is less helpful
than in inflammatory arthritides.[33] Controlled tri-
als in osteoarthritic knees have failed to show im-
provement greater than that seen in a placebo group
beyond 3 weeks. Benefits may be more prolonged
after injections of the thumb carpometacarpal
joint.[34] The American College of Rheumatology
have suggested that injection can be a useful ther-
apy in the presence of inflammatory features such
as a joint effusion.[35] Unfortunately our audit of
joint injections suggests that clinical examination
is not 100% reliable in predicting the presence or
absence of joint fluid and we believe that intra-ar-
ticular corticosteroid is a reasonable treatment to

try, but it should not be repeated too frequently or
in the absence of pain relief. Balch et al.[36] man-
aged painful osteoarthritic knees by injections re-
peated at most every 4 weeks. Others have failed
to identify factors that predict response of osteoar-
thritic knees to injection.[37,38]

In our local orthopaedic unit, 50% of osteoar-
thritic knees that come to replacement are associ-
ated with chondrocalcinosis. This raises the possi-
bility that severe knee osteoarthritis has an
inflammatory component and we wonder if pa-
tients who are awaiting knee replacement should
be offered injection in the hope of reducing symp-
toms during the waiting period, (despite the pre-
vious studies that have failed to associate response
with the presence of crystals or inflammatory cells
in aspirated fluid).[39,40]

4.2 Crystal Arthritis

Most cases of crystal arthritis are self-limiting
and can be managed by oral therapy. Some patients
with severe or prolonged episodes may tolerate
anti-inflammatory agents less well, especially car-
diac patients with decompensation or borderline
renal function, and be intolerant of colchicine. As-
piration and injection of the affected joint may then
shorten a severe episode[2,41] or assist in disease
control in chronic pyrophosphate arthropathy.

The role of intra-articular corticosteroids in ap-
atite-associated large joint lysis or cholesterol crys-
tal synovitis is less clear. We have experience of a
patient with advanced destructive change in a
shoulder which proved more painful after the aspi-

Table III.  Conditions in which joint injection with corticosteroids may
prove helpful

Rheumatoid arthritis

Psoriatic arthritis

Crystal arthropathies – especially acute gout or pseudogout

Ankylosing spondylitis with peripheral joint involvement

Osteoarthritis

Juvenile chronic arthritis

Adhesive capsulitis of the shoulder

Synovitis associated with polymyalgia rheumatica

Reactive arthritis

Sarcoid/granulomatous joint disease
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ration of 560ml of cholesterol crystal-laden fluid
which probably kept the grossly eroded joint sur-
faces apart.

4.3 Seronegative Spondarthritides

Inflamed peripheral joints respond in much the
same way as rheumatoid joints.

The nonplanar nature of sacroiliac joints and the
difficulty in locating the joint cavity makes injec-
tion unreliable, but successes are reported particu-
larly when joint puncture was assisted by fluoro-
scopic control.[42]

4.4 Polymyalgia Rheumatica

Synovitis of large joints occasionally proves a
limiting factor in reduction of oral corticosteroid
dosages. At that point, intra-articular therapy should
be considered.

4.5 Chronic Low Back Pain

Although facet joint injections are recom-
mended by some, a controlled trial of methylpred-
nisolone acetate 20mg administered under fluoro-
scopic control proved negative.[43]

4.6 Juvenile Chronic Arthritis

Intra-articular injections are particularly valu-
able in oligoarticular disease for relief of pain and
swelling, increase in range of motion, correction of
flexion deformity, and prevention of periarticular
muscular atrophy or growth disturbances. A recent
paper provides magnetic resonance imaging data
to support the observed clinical improvements.[44]

4.7 The Painful Shoulder

A recent systematic review suggested improved
movement following subacromial corticosteroid
injection, but failed to show benefit from intra-ar-
ticular injection.[45] It may be that lack of unifor-
mity in definition of shoulder problems has led to
difficulties in assessing response to therapy.[46]

5. Risks of Intra-Articular 
Corticosteroid Injection

A leaflet explaining the risks and benefits may
help patients decide if they wish to have a joint
injection. Our leaflet covers infection, flushing,
post injection pain, allergy, and possible bone
damage after frequent injections.

5.1 Flushing

1 in 6 of our patients complain of flushing,
though others find it less frequently.[21,31] It is most
prominent in the face and is compared to post-
menopausal flushing in patients who have experi-
enced both.

Patrick and Doherty[47] believe that flushing is
less frequent with certain injections, but this did
not prove so when we compared them in 200 pa-
tients receiving triamcinolone acetonide or hex-
acetonide to the rheumatoid shoulder.[23] Occa-
sionally the vasodilation is sufficient to cause
lightheadedness and patients should be warned to
rest if necessary. If uncertainty arises, this innocent
problem can be distinguished from sepsis by
checking the temperature, acute phase reactants
(which usually fall after joint injection for inflam-
matory arthritis), and the peripheral blood white
cell count. Usually flushing resolves within 3 or 4
days; some patients are pleased to have more than
usual colour in their cheeks.

5.2 Flare of Pain

Patients should be warned that any procedure
involving needle puncture may result in a bruised
feeling. Chemical synovitis in response to injected
crystalline material[48] is also recognised and can
be associated with warmth, swelling, and effusion,
usually within a few hours of the procedure.[49,50]

Aspiration should be performed to exclude in-
fection. Our data agree with previously published
work in that approximately 1 in 6 will experience
a post-injection flare, although the rate was sub-
stantially increased by co-injection with rifampi-
cin (rifampin). Resolution will occur over a few
days with aspiration, analgesics and splintage as
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needed. In a randomised comparison of subcutaneous
lidocaine (lignocaine), subcutaneous plus intra-
articular lidocaine, topical ethyl chloride spray or
no local anaesthetic at the time of injection we were
unable to detect any difference in immediate or 24-
hour post-injection pain using a visual analogue
pain scale. Nevertheless, unless one can be certain
of easy access, it seems kind to use local anaes-
thetic down to the joint cavity. If there is any reason
to undertake synovial fluid microscopy, local an-
aesthetic should not be mixed with corticosteroid,
which is birefringent.

5.3 Septic Arthritis

This is the most feared complication of intra-ar-
ticular injections. Hollander’s early work reported
a risk of 1 in 14 000 procedures.[8] In unselected
case series of septic arthritis, injection is a rare an-
tecedent. In Sweden a careful review of septic ar-
thritis confirmed that arthrocentesis before sepsis
was not common, but suggested that the more in-
capacitated rheumatoid patients and those receiv-
ing cytotoxic drugs were at greater risk.[51] Patients
should know that sepsis in a joint could have seri-
ous long-term consequences and requires more in-
tensive antibacterial therapy than most bacterial in-
fections.

Appropriate precautions include the use of an
aseptic no-touch technique, alcohol-based antisep-
tics, and careful thorough hand-washing.[52] The
American College of Rheumatology guidelines
suggest that conversation during the procedure is
inappropriate because of airborne bacteria, but we
believe that relaxation of the patient facilitates
minimal movement of the needle. Skin micro-
organisms are probably important in infection, and
patients with proliferative skin lesions, such as
psoriasis, should be injected through areas of unaf-
fected skin. Corticosteroids may reduce the joint’s
defences against transient bacteraemia, so distant
infections should be treated before joint injection
is undertaken.

5.4 Osteonecrosis

There are reports[53-56] of joint damage possibly
relating to the catabolic effects of anti-inflamma-
tory corticosteroids. Equally, there are patients
with inflammatory arthritis who develop radiolog-
ical appearances of avascular necrosis without hav-
ing received joint injections, and there are reports
of patients managed long term by frequent injec-
tions without ill effect.[36,41] In a small cohort of 13
patients receiving 4 or more injections to the same
joint in the space of a year, arthroplasty was not
significantly more common on the heavily injected
side after an average follow-up of 7.4 years.[57] In
experimental osteoarthritis, intra-articular triam-
cinolone hexacetonide given before the onset of
disease reduced the pathological changes[58-60] and
biochemical work has demonstrated reductions in
the cartilage proteolytic enzyme stromelysin, re-
duced interleukin-1β levels[60] and reduced metal-
loproteinase synthesis in human osteoarthritic car-
tilage exposed to corticosteroids.[61] Some
experimental work has suggested loss of cartilage
proteoglycans after intra-articular corticoste-
roids,[62] but with uncertainty about a definite clin-
ical association we use an interval of 3 months be-
tween injections as the norm for any particular
joint, provided that the patient is convinced of the
benefit.

Usually as arthritis progresses the response de-
clines and surgical solutions are sought as an alter-
native.

5.5 Tissue Atrophy

Osteonecrosis may be a form of atrophy compa-
rable to that seen with dermatologically applied
corticosteroids. Similarly, atrophy is occasionally
seen around the site of a joint injection presumably
because of leakage along the needle track to sub-
cutaneous tissue.[63] Although this has been re-
ported to be painful, it is most often appreciated at
a late date and is generally only cosmetically im-
portant. Fluorinated corticosteroids may be more
frequently responsible. Ligamentous laxity may
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also occur as a result of the atrophic effects of cor-
ticosteroids.

5.6 Abnormal Uterine Bleeding

This is presumably a corticosteroid effect but is
generally transient.[64] Further investigation is in-
dicated in any case lasting beyond 1 menstrual cy-
cle.

5.7 Pancreatitis

This has been attributed to both injectable cor-
ticosteroids[31] and nonsteroidal anti-inflammatory
drugs. As it is a sudden illness, often of unknown
cause, it is usually difficult to be certain about a
drug-induced origin.

5.8 Psychosis

We have experienced 1 rheumatoid patient who
was treated for a flare by 3 joint injections in as
many days. His previously manageable psychosis
destabilised and he required in-patient psychiatric
care.

5.9 Hypertension

Rises in blood pressure occur occasionally, but
are unlikely to be sustained provided that back-
ground control is adequate.

5.10 Fluid Retention

Care is needed in the presence of severe cardiac
disease in case decompensation occurs; this is most
likely to present as breathlessness or chest pain.

5.11 Other Adverse Effects of
Corticosteroids

Uncontrolled severe rheumatoid arthritis is as-
sociated with osteoporosis even at early stages. In-
tra-articular corticosteroids almost certainly con-
tribute to drug-induced osteoporosis, but when
administered may improve mobility and permit fa-
vourable regular exercise.[65] Measurements of os-
teocalcin after joint injections might suggest that a
drug effect exists,[65] but there are no data on bone
density.

Asymptomatic periarticular calcification has
been described, especially in finger joints, after in-
jection.[66]

The data sheets of injectable corticosteroids in-
evitably mention all the effects of systemic corti-
costeroids, but the classical Cushingoid state seen
after long-term oral corticosteroid therapy is not
seen in patients receiving 3 or 4 joint injections per
year. The intermittent nature of such treatment has
led to infrequent reports of adrenocortical suppres-
sion.[65-70] In patients who need regular joint injec-
tions, other therapeutic approaches should be con-
sidered. For instance, it may be that treatment is
provided to a modest number of joints by injection
when polyarthritis warrants second-line drugs to
control inflammation.

6. Special Cases

6.1 Pregnancy

All would prefer not to use drug therapy during
pregnancy. In the presence of synovitis aspiration,
bed rest and splintage may be enough to settle a
flare and intra-articular corticosteroids should be
avoided if possible. The animal work associating
triamcinolone acetonide used in early pregnancy
with cleft palate has never been seen in humans,[71]

and intra-articular corticosteroids are often a fa-
voured and effective means of controlling inflam-
matory joint disease in pregnancy.

6.2 Lactation

Theoretically, corticosteroids secreted through
breast milk may have effects on the child. After
triamcinolone hexacetonide 20mg is injected into
the rheumatoid knee, plasma concentrations are
measurable in the recipient for about a month. Any
effects on the child are likely to be trivial unless
the mother is already taking additional oral corti-
costeroid therapy.

6.3 Diabetes Mellitus

Blood glucose control may deteriorate for a few
days after a depot corticosteroid injection and a
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temporary adjustment to hypoglycaemic therapy
may prove necessary.[31]

6.4 Anticoagulant Therapy

Joint injections are associated with a low risk in
patients taking warfarin, providing the most recent
international normalised ratio (INR) is <4.5.[72] No
data are available for patients receiving heparin.

7. Conclusions and Recommendations

Injection of inflamed joints with intra-articular
corticosteroids can provide excellent symptom re-
lief in carefully selected patients (table IV). In all
cases risks must be minimised (table V) and bene-
fits maximised. The following points must be con-
sidered.

(i) The joint responsible for major symptoms
must not be infected. If there is any doubt, joint
aspirate culture results should be checked before
injection. Routine culture of aspirated fluid may
not be cost-effective in some healthcare sys-
tems.[73]

(ii) The overall treatment of inflammatory ar-
thritis should provide optimal disease control, or
adjustments should be made so that control will
improve and if possible avoid the need for repeated
injections. Sometimes joint injections can prove a
useful means of symptom control while awaiting
the response to second-line therapy in rheumatoid
disease.

(iii) The likelihood of benefit in the absence of
significant adverse effects is high. Intra-articular
corticosteroid therapy can prove a good way of
gaining the patient’s confidence when other thera-
pies have proved either ineffective or toxic. Com-
pared to other short-acting therapies in rheumatoid

disease, intra-articular corticosteroids have a fa-
vourable risk-benefit ratio.

(iv) Experienced practitioners are likely to
achieve better results by reducing pain caused by
the procedure and by more precise delivery of the
injected agents. This also makes atrophic prob-
lems, particularly associated with triamcinolone
hexacetonide, less likely.

(v) Triamcinolone hexacetonide is most likely
to provide long-lasting relief when injected into the
rheumatoid knee.

(vi) Patients who fail to gain the expected ben-
efit might be considered for 24 hours bed rest and
possibly splintage after injection. Alternatively, in-
tra-articular rifampicin, osmic acid, methotrexate,
or radioisotopes might be added (table VI).

Table IV.  Broad diagnostic groups who may be suitable for joint
injection

Monoarthritis – where infection as an underlying cause has been
excluded

Polyarthritis – where 1 joint shows outstanding synovitis (not due
to infection)

Polyarthritis – where 1 joint has dominant symptoms that have
previously been relieved by intra-articular injection

Table V.  Maximising the safety of a joint injection

Ensure there is no active infection elsewhere (e.g. chest or
urinary tract)

If distant infection is present, treat it first with antibacterials
appropriate to bacteriology results, or where not possible,
ensure a definite clinical response has occurred

In patients with valvular heart disease, consider antibacterial
prophylaxis. The risk of endocarditis is small and most patients
will already know if serious adverse reaction to antibacterials is
likely to develop

The best site for injection is the most readily palpable joint line or
cystic space which is not close to nerves or major vessels

Always use a no-touch technique

Antiseptic agents need adequate time to have an effect

Never inject against resistance: the joint cavity may not have
been entered

If aspirate is obtained and suggests an inflammatory process, it
should be sent for culture

If fluid is purulent, defer injection until routine culture and
microscopy are known to be negative

When using injectable local anaesthetic, the same needle can
be used to penetrate the joint cavity and hence diminish the
number of skin punctures

Always avoid joint injections when there is:
 septic arthritis
 periarticular cellulitis, skin ulcers, or osteomyelitis
 uncontrollable bleeding diatheses
 known hypersensitivity to the proposed injection

Consider all alternatives before injection when there is:
 a history of previous ineffective injection
 the presence of adjacent skin lesions
 haemarthrosis
 joint instability
 brittle diabetes mellitus
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(vii) In patients with osteoarthritis, the use of
intra-articular corticosteroid should be considered
carefully as the risk-benefit ratio is less favourable.
The first injection should be considered a ‘trial of
therapy’. The physician should remember that in-
jected treatment may be associated with a 50% pla-
cebo response rate.

(viii) Patients with diabetes mellitus should be
informed that hyperglycaemia may require addi-
tional treatment over a few days following injec-
tion.

(ix) In patients who normally receive antibacte-
rial prophylaxis for other invasive procedures (e.g.
patients with prosthetic heart valves or chronic val-
vular heart disease), the risk-benefit ratio for anti-
bacterial cover for this procedure should also be
considered.

(x) Recent data suggesting a favourable effect
of low dosage oral corticosteroid therapy in early
rheumatoid arthritis[84] should encourage the ag-
gressive use of intra-articular corticosteroids,
which may provide similar benefits.

(xi) There is no absolutely correct method for
joint injection,[85] but careful aseptic technique is
appropriate and a suitable subject for regular audit.
In general the most readily palpable route for in-
jection is the one most likely to cause least pain.
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