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Arthritis affecting the trapezio-metacarpal joint
(TMJ) of the thumb is a very common condition, and
in the upper limb represents the site most often
requiring surgery for symptomatic osteoarthritis.
The condition predominantly affects women, espe-
cially those who are post menopausal. Management
of the condition initially entails the use of conserva-
tive measures. Many of these are administered in the
community by general practitioners as well as 
occupational therapists, surgery being reserved for
disabling symptoms and loss of function resistant to
these measures. 
From a review of the currently available literature,
we present an overview of this common condition,
commenting on its clinical presentation, pathophysi-
ology and the treatment options available. A treat-
ment algorithm is presented, to aid practitioners 
in the management and referral of patients with
symptomatic thumb TMJ arthritis.

Keywords : thumb ; trapezio-metacarpal joint ; osteo-
arthritis ; rhizarthrosis.

SOURCES AND SEARCH CRITERIA

We searched the Medline and Pubmed databases
for relevant English language literature. 

We used the search terms “trapezio-metacarpal
arthritis” and “thumb carpo-metacarpal joint
arthritis”. We identified additional literature from
the references in these papers.

EPIDEMIOLOGY

Osteoarthritis at the base of the thumb is a 
common condition predominantly affecting women
from the fifth decade onwards. Some published
series have shown the female to male ratio to be in
the order of 10:1 (37). Furthermore, it is thought
that about 30% of post menopausal women present
radiological changes of osteoarthritis at the TMJ,
but the vast majority of these patients are asympto-
matic or have tolerable symptoms for which they
never consult their general practitioner (1). To 
date there is no good evidence to suggest that 
TMJ arthritis is caused by certain repetitive work
practices (10).
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CLINICAL PRESENTATION

Patients usually consult their general practition-
ers with a history of well localised pain at the base
of the thumb. Aggravating manoeuvres include
turning a key in a door, holding a tea cup, opening
jars and sewing. This progresses to the dropping of
objects from the symptomatic hand as the disease
progresses. Patients may also complain of a
decreased power grip, and stiffness at the base of
the thumb. Although in both sexes the condition is
usually due to primary osteoarthritis (37), a history
of fractures involving the base of the thumb such as
Bennett’s fracture subluxation and the Rolando
fracture should be sought. Another common first
presentation of the condition may be continuing
pain at the base of the thumb following relatively
minor trauma, whereby a previously asymptomatic
arthritic joint has been aggravated.

Clinical examination often reveals prominence
and squaring off of the base of the thumb
metacarpal. Degenerative changes at the TMJ typi-
cally produce an adduction-flexion deformity of the
thumb metacarpal. The patients attempt to adapt to
these changes by bringing their thumb out of the
palm into a more functional position. In doing so,
the thumb MCPJ joint is forced into hyperexten-
sion. Palpation of the TM joint line may produce
pain. If the pain is well localised, and severe, it is
not necessary to perform any further provocative
tests, to avoid any further distress to the patient.
However, in equivocal cases, the “grind test” – is
performed by rotating the thumb metacarpal on the
trapezium whist applying an axial load. Pain and
crepitus indicate a positive test for TMJ arthritis.
The “reverse grind test” involves relocating a sub-
luxed joint and rotating the thumb. Movement of the
thumb and wrist will further help to determine
where pain at the base of a patient’s thumb origi-
nates. With isolated TMJ arthritis, the patient will
experience pain during the grind test, but not during
wrist movements. With arthritis isolated to the
Scapho-Trapezial-Trapezoid (STT) joint, pain is
experienced with ulnar or radial deviation of the
wrist, but not with the grind test. Patients with
arthritis affecting both of these articulations com-
plain of pain on both thumb and wrist movements.

A number of associated hand and wrist condi-
tions may be associated with TMJ arthritis, and an
active search for these conditions should be made
during examination of the hand and wrist. TMJ
arthritis as part of a picture of generalised primary
osteoarthritis, and the marked synovial hypertro-
phy which accompanies this syndrome, may
account for the associated high incidence of carpal
tunnel syndrome and trigger finger in these
patients.

In one series a 43% incidence of co-existent
carpal tunnel syndrome was noted in patients
undergoing surgery for TMJ arthritis (13). 

The thumb adduction deformity referred to
above is also believed to exert increased forces in
the tendons of the first extensor compartment
sometimes producing coexistent de Quervain’s
tenosynovitis. Finally, ganglia arising from the
region of the degenerate TMJ may also be present.

ANATOMY, BIOMECHANICS &
PATHOPHYSIOLOGY

The TMJ is a complex saddle shaped, synovial
joint. The trapezium also forms joints with the
scaphoid, trapezoid and radial facet of the base of
the index finger metacarpal. 

Stability of the joint is dependent upon the
actions of neighbouring tendons (especially the
contribution from the abductor pollicis longus), the
joint capsule and neighbouring ligaments. One
ligament in particular – “the beak ligament” is of
particular importance. This intracapsular ligament
originates from the volar-ulnar corner of the trapez-
ium and attaches to the volar beak of the base of the
thumb metacarpal. Its strength allows it to act as
the primary static stabiliser of the thumb, resisting
dorsal translation of the thumb metacarpal during
key pinch. It is believed that degenerative changes
in the crucial beak ligament (31, 32), lead to a 
destabilisation of the thumb metacarpal, allowing
abnormal movement in a dorso-palmar direction
and abnormal shear forces to be generated at the
articulation. Bony contribution to stability is very
small in comparison to the deep seated ball and
socket joint arrangement seen in the hip joint.
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The two sides of the saddle joint are very 
congruent which means the two surfaces are in
close contact across the whole surface area.
However if the joint subluxes or rotates, the two
sides of the saddle become incongruent, leading 
to areas of point loading, excess pressure and 
eventual wearing away of the articular cartilage.

RADIOGRAPHIC ASSESSMENT

Eaton and Glickel’s staging system (12) (which is
based upon a true lateral view of the TMJ) is wide-
ly used to define the severity of disease (table I),
which in turn guides the treatment regime used.
Therapeutically, it is important to differentiate
between patients with isolated STT arthritis and
those with TM arthritis as this will affect surgical
management (10). 

Fig 1 shows an example of the radiographic 
findings in a patient with stage IV disease.

TREATMENT

Non operative treatment

The initial treatment of all patients presenting
with arthritis of the TM joint should be non-
operative (3, 37).

(i) Non Steroidal Anti-Inflammatory Drugs
(NSAID’s)

(ii) Hand Therapy

This has a role in maintaining the first web space
and strengthening the thenar muscles. Therapists
may also be able to provide advice on avoiding
activities that may lead to thumb metacarpal adduc-
tion and possible subluxation of the joint.

(iii) Splintage

As heavy stresses are placed on the TM joint,
particularly during pinching or grasping, splintage
has been commonly used in the conservative
management of TM arthritis. 

Fig 2 shows an example of a splint that could be
used for a patient with TMJ arthritis.

Swiggart et al (34) in a retrospective review of
114 patients (in whom 130 thumbs were affected
by TMJ arthritis), found that 54% of patients with
stage I and II disease and 61% of patients with
stage III and IV disease, reported having prolonged
relief of their symptoms at six month follow-up as
a result of using splints that rested the TMJ.

Weiss et al (39) in a prospective analysis of
splinting of the TMJ, found that splints appeared 
to reduce subluxation in patients with stage 1 & 2
disease ; however, they did not appear to increase
pinch strength or affect pain levels associated with
the performance of pinch strength measurements in
these patients.

Overall, splinting is an effective conservative
treatment to diminish but not completely eliminate
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Fig. 1. — Radiograph of a patient with Eaton & Glickel
Stage IV disease.

Table I. — Staging for osteoarthritis of the Trapezio-
Metacarpal Joint (Eaton and Glickel) (12)

Stage Criteria

I Normal Articular contours
Joint space widening due to effusion or synovitis
secondary to ligamentous laxity of basal joint

II Joint space narrowing with some subchondral
sclerosis
Joint debris and osteophytes < 2 mm

III Complete loss of joint space, severe subchondral
sclerosis
Joint debris and osteophytes > 2 mm
Scaphotrapezial joint is normal

IV Stage III changes plus
scaphotrapezial joint narrowing and sclerosis
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the symptoms of TMJ arthritis in patients who are
able to tolerate it and remain compliant.

(iv) Intra-articular Steroid Injections

Corticosteroids have been used in the manage-
ment of many osteoarthritic joints as an effective
method of pain relief (9, 20). Investigators have
shown that the beneficial effects of steroids com-
pared with placebo tend to be short lasting and are
confined to the first three weeks (14, 19). A recent
randomised controlled trial (25) showed that no
clinical benefit was gained from intra-articular
TMJ steroid injection in moderate to severe
osteoarthritis compared with placebo injection.
However, due to the fact that the injections in this
study were not performed under fluoroscopic guid-
ance, and that this study was underpowered, the
exact role of intra-articular steroid injections in TM
joint arthritis remains uncertain. Furthermore, due

to potential complications that may be associated
with TM joint injection, which include fat necrosis,
depigmentation and radial nerve neuritis, steroid
injection therapy should be used judiciously in the
management of this condition.

Injection Technique (fig 3) :
Patients are positioned with the forearm in the

semi-prone position ; the joint line is identified by
palpation, and by abducting and adducting the
patient’s thumb. Needle entry is greatly facilitated
by longitudinal traction on the thumb. A 22 gauge
needle is inserted just proximal to the base of 
the thumb metacarpal bone and just lateral to 
the abductor pollicis longus tendon. Ideally this
procedure is performed using an image intensifier
to ensure accurate delivery of injected steroid. 
One milliliter of 40 mg/ml of depomedrone with
1% lignocaine is injected into the TMJ under 
aseptic conditions. 

(v) Non operative combination therapy

A synergistic effect may be seen when the above
modalities are combined : In a prospective ran-
domised controlled trial, Berggren et al (3) showed
that after an initial seven month trial of conserva-
tive management consisting of the use of splintage,
activity modification and a course of non-steroidal
anti-inflammatory medication, 70% of patients
(23/33) no longer required surgical intervention.
Likewise, Day et al (6) showed that steroid injection
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Fig. 2. — Example of a ready made splint suitable for a patient
with arthritis affecting the TMJ.

Fig. 3. — TMJ injection technique, illustrating the TM joint
line and the course of the abductor pollicis longus tendon.
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with splinting for the treatment of TMJ arthritis
provided reliable long-term relief in thumbs with
stage 1 disease, and in patients with stage 2 and
3 disease, 35% of patients were noted to have 
reliable pain relief. 

Surgical Treatment

Surgery is indicated in the presence of disabling
pain that cannot be controlled adequately by non
operative measures. 

In isolated STT arthritis, the standard procedure
is an STT fusion (38), risks of which include a 20-
30% loss of wrist motion (21) as well as failure in
terms of non-union of the fusion. An alternative
procedure for STT arthritis is excision of the 
distal pole of the scaphoid (16), a procedure recom-
mended in the middle aged and the elderly due to
its high success rate.

Patients with TMJ disease are treated according
to their Eaton and Glickel stage (12) (table I).

Stage 1 :

TMJ stabilisation by isolated reconstruction of
the beak ligament is performed in Stage 1 disease
using the technique modified by Eaton and
Littler (11), in which a flexor carpi radialis (FCR)
graft is passed through an oblique tunnel in the
base of the first metacarpal and then through the
trapezium after which the reconstructed ligament is
tensioned and sutured back on itself. Some
series (23, 24) have reported that 97-100% of Stage
1 patients achieved good or excellent results with
this procedure and had little or no pain with 
return of strength and stability. Other authors 
however (10) have had more modest success rates of
60-70%. 
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Table I. Suggested management algorithm for patients with symptomatic arthritis at the base of the thumb
(STT = Scapho-trapezial- trapezoid ; LRTI = ligament reconstruction and tendon interposition)
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An extra-articular metacarpal osteotomy (36)

which works by redistributing the joint contact area
and load has also been proposed for stage 1 disease. 

Stages 2-4 :

Historically, excision of the trapezium alone
(fig 4) has produced excellent results with pain
relief and improved grip and pinch strength (8, 17).
However, long term follow-up of trapeziectomy
alone by Gervis (18) (who first proposed the proce-
dure) (17) found that it resulted in proximal migra-
tion of the first metacarpal with shortening of the
thumb and weakness. 

To address these problems an interpositional
arthroplasty, consisting of either a rolled-up ball of
tendon (15) (either palmaris longus or flexor carpi
radialis) or a silicone spacer (33), may be used to fill
the void created by the excision of the trapezium.
In the former technique thumb length is lost with
the metacarpal settling into the interpositional
material with no significant improvement over
trapeziectomy alone (26). Long term reviews of 
the silicone spacer technique have shown that in
addition to subluxation/dislocation of the implant,
implant wear producing particulate silicone debris
with subsequent silicone synovitis can occur (2, 29).

Consequently silicone implants tend to be reserved
for use in rheumatoid and elderly patients where
demands are low (27).

The Weilby suspension sling (28) (fig 4) has the
advantage of preventing dorsal subluxation of the
metacarpal, thus making it a useful alternative to
silicone spacers, the risks of implant dislocation
and silicone synovitis being eliminated.

Ligament reconstruction and tendon interposi-
tion (LRTI) arthroplasty techniques preserve
metacarpal length and prevent dorsal subluxation
of the metacarpal (30, 35). 

A split flexor carpi radialis tendon is used to 
support the base of the thumb metacarpal after a
trapeziectomy (fig 4), with any remaining tendon
acting as an interpositional spacer. A prospective
randomised trial (5) comparing the outcomes of
trapeziectomy alone, trapeziectomy with palmaris
longus interposition and trapeziectomy with LRTI
failed to show any difference in the outcome of
these surgeries at one year follow-up. More recent-
ly another prospective randomised study from
Austria (22) found that tendon interposition does
not affect the outcome after ligament reconstruc-
tion for the treatment of osteoarthritis of the thumb
carpometacarpal joint. Furthermore, proximal
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Fig. 4. — Operations for TMJ arthritis. From left to right : (i) Simple trapeziectomy ; (ii) The Weilby Sling ; (iii) Ligament
Reconstruction with tendon interposition (LRTI).

(i) (ii) (iii)
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migration of the thumb metacarpal did not appear
to influence the functional outcome.

TM arthrodesis is generally considered the oper-
ation of choice for the younger age-group involved
in manual labour. However, this procedure has a
significant failure rate (10-15%) (7) and has the
potential to restrict thumb movement. 

Total joint arthroplasties usually consisting of a
polyethylene trapezial cup and a stemmed metal
proximal metacarpal have been used. Of these, the
de la Caffiniere prosthesis has the longest follow-
up (4). However some surgeons have reported high
rates of loosening and dislocation (7). 

Although a large number of surgeons in the
United Kingdom perform simple trapeziectomies
alone, in our experience trapeziectomy with LRTI
is the optimal surgical approach for osteoarthritis at
the base of the thumb.

SUMMARY POINTS

Arthritis affecting the Trapezio-Metacarpal Joint
is very common, with more than 30% of post
menopausal women having characteristic radiolog-
ical changes.

Only a small proportion of this group of patients
however seek medical advice for clinically sympto-
matic disease.

Non operative treatment consists of non steroidal
anti-inflammatory drugs, splintage and intra-articu-
lar steroid injections.

For symptomatic disease not controlled by non
operative measures, a number of surgical options
are available, tailored according to the stage of dis-
ease at which the patient presents to the surgeon.

None of the surgical options stand head and
shoulders above the others, but Trapezio-
Metacarpal Joint fusion is the surgical option of
choice for young male patients who are involved in
heavy manual labour jobs.
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