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Abstract

Trapeziometacarpal joint osteoarthritis is a common
cause of radial-sided wrist pain that prevalently affects
women. It is diagnosed on the basis of a thorough
history, physical examination, and radiographic evalua-
tion. While radiographs are used to determine the stage
of disease, treatment is dependent on the severity of the
symptoms. Non-surgical treatment frequently consists of
activity modification, non-steroidal anti-inflammatory
drugs, splinting and corticosteroid injections. After failu-
re of conservative treatment, various surgical options
exist depending on the stage of the disease. These options
range from ligament reconstruction or osteotomy, for
early painful laxity, to trapeziectomy, arthrodesis and
arthroplasty for more severe osteoarthritis. This article
reviews the literature supporting the various surgical
treatment options and analyzes the surgical techniques
most frequently used in the different disease stages.
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Introduction

Trapeziometacarpal joint (TMJ) osteoarthritis (OA), or
rhizarthrosis, is a disabling condition of the hand that

causes pain, stiffness and weakness, resulting in impai-
red hand function, strength and dexterity (Fig. 1). It is
the second most common degenerative disease of the
hand, after distal interphalangeal joint OA (1). About
one in four women (30% of post-menopausal women)
and one in 12 men eventually show osteoarthritic chan-
ges of the TMJ on radiographs, although the vast majo-
rity are asymptomatic (2). The overwhelming prevalen-
ce of TMJ OA in females is attributable to different fac-
tors: anatomical (a smaller and less congruent shallow
saddle joint, flat trapezial facet), hereditary (dysplastic
joint surfaces) and hormonal (increased ligament
laxity), all resulting in greater joint contact pressure (3).
To date there is no longitudinal natural history study
suggesting that TMJ OA is caused by certain repetitive
work practices. However, a strong association has emer-
ged between excessive joint laxity and the development
of premature degenerative joint changes (4). Forrestier
(5) was the first to study TMJ OA, and he described it
as an isolated pathology. The current view, however, as
well expressed by other authors (6-8), is that this condi-
tion should be seen as part of a form of arthritic disease
that affects several joints. Radiographs of the thumb in
three planes and special basal joint stress views are help-
ful in confirming the diagnosis (4). Further evidence of
painful laxity of the TMJ can be obtained from an
Eaton and Littler stress radiograph (9). This radiograph,
which consists of a postero-anterior 30° oblique view
centered on the thumbs, is taken when the patient’s
thumb tips are touching and being pressed together.
This stresses the TMJ causing radial subluxation. If the
TMJ is lax, 50% of the articular surface of the base of
the thumb metacarpal will be seen, on this radiograph,
to lie radial to the trapezial articular surface (4). The
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literature contains several classifications based primarily
on evolving radiographic changes. The most widely
adopted is that of Dell et al. (10), which divides rhi-
zarthrosis into four stages of evolution, in relation to
which the therapy is decided. In stage 1, the treatment
used is mainly conservative and symptomatic, involving
the use of night splints, rest, orthoses, non-steroidal
anti-inflammatory drugs (NSAIDs) and infiltration of
corticosteroids. In stage 2, especially in young people
and in people involved in heavy manual work, and in
stages 3 and 4, arthrodesis was, until 1992, the most
widely used treatment; since then most authors have
preferred the tendon suspension arthroplasty technique.
Finally, in the presence of pan-carpal OA, some authors
recently recommended arthroplasty associated with
selective denervation of the wrist (11, 12).
Of the various procedures available for the treatment
of the different stages of OA, it remains uncertain
which afford the best outcomes for any given stage of
TMJ OA (13). The purpose of this review is to esta-
blish whether any one procedure has been shown to be
superior to another for a given stage of this disease.

Surgical options

The TMJ is the upper extremity site most commonly
requiring surgical reconstruction for OA (14). Many
surgical procedures have been described for this con-
dition, with preferences based mainly on personal

experience rather than on a “methodo-
logically sound assessment of primary
studies” (15). We have reviewed the use
of these many techniques in TMJ OA,
highlighting the ones most commonly
used in the different disease stages.

Stage I disease

Ligament reconstruction
Stabilization of the TMJ by isolated
reconstruction of the palmar beak liga-
ment (deep anterior oblique ligament)
should be performed only in stage I dis-
ease (4,16-18). However, for long-term
success, the articular surfaces must be

eburnation-free, a state that can be best ascertained
intraoperatively. Gerwin et al. (16) carried out a pro-
spective, randomized study. In Group I (nine
patients), ligament reconstruction was performed to
suspend the first metacarpal as well as place a rolled
tendon interposition to fill the void created by resec-
tion of the trapezium. In Group II (11 patients), liga-
ment reconstruction alone was performed, with the
use of a suture anchor. There was no difference bet-
ween the two groups in range of motion of the thumb,
grip strength, lateral pinch strength, the ability to per-
form activities of daily living, or subjective satisfaction
with the procedures. 
The most commonly used ligament reconstruction
technique is the one described by Eaton and Littler (9)
that uses 50% of the width of the flexor carpi radialis
(FCR) tendon. These authors assessed 18 patients who
underwent a ligament reconstruction procedure for
painful, unstable thumb carpometacarpal joints.
Reconstruction was performed only when splinting
and anti-inflammatory regimens had failed. The re -
sults were directly related to the extent of articular
degeneration. Restoration of strength, mobility, and
freedom from pain were better if surgery was perfor-
med before significant articular damage was noted on
roentgenograms. 

Metacarpal extension osteotomy
Extension osteotomy, described by Wilson in 1973
(19), has been shown to shift contact stresses dorsally
and may give symptomatic relief in stage I or early

Fig. 1. Radiological follow-up of arthrodesis at two years (A) and five years (B) after surgery.
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stage II disease, but not in advanced stage III and in
stage IV OA. The rationale of this procedure is to
compensate for the incompetence of the beak liga-
ment, which increases the volar shear stresses and leads
to cartilage breakdown volarly (20,21).
The technique has been reported by several authors (20-
23). In a review of 41 thumbs at a mean of seven years,
Hobby et al. (22) found good or excellent pain relief in
80%. The procedure has been proposed as best suited to
young individuals with high demands, as it is a more
durable procedure than arthroplasty and results in less
restriction of motion than arthrodesis (4). However, it is
not widely used and, also for this reason, its outcome
has never been compared with that of other procedures.

Stage II and III disease

Excisional arthroplasty (trapeziectomy)
Gervis first described trapezial excision in 1949 (24).
This method may be appropriate for cases of advan-
ced stage II to stage IV disease or in low-demand
older patients (4). All procedures that involve exci-
sion of the trapezium can be performed both in
patients with isolated TMJ OA and in those whose
TMJ OA is combined with scapho-trapezial-trape-
zoidal (STT) joint OA (24).
The technique has been reported by several authors (24-
28). In a five-year follow-up assessment of 34 simple
trapezial excisions, Varley et al. (25) reported that only
47% were completely pain-free. Davis et al. (26) rando-
mized 183 thumbs with TMJ OA to treatment by sim-
ple trapeziectomy, trapeziectomy with palmaris longus
interposition, or trapeziectomy with ligament recon-
struction and tendon interposition. A K-wire was pas-
sed across the trapezial void during each of the 183 sur-
geries to hold the base of the thumb metacarpal at the
level of the index carpometacarpal joint and was retai-
ned for four weeks in each case. All the patients wore a
thumb splint for six weeks. Each patient underwent
subjective and objective assessments of thumb pain,
stiffness and strength before surgery and at three
months and one year after surgery. The outcomes of the
three groups were very similar at the one-year follow-up
evaluation. Therefore, in the short term at least, trape-
ziectomy appears to offer no benefit over tendon inter-
position or ligament reconstruction.

Trapeziectomy and interpositional arthroplasty
Froimson (29) first described the technique involving
the insertion of a rolled-up piece of FCR (serving as a
“spacer”) into the cavity left after trapeziectomy, in the
absence of ligament reconstruction. 
This technique was then adapted, using the abductor
pollicis longus (APL) tendon, lyophilized homologous
dura mater and fascia lata as interpositional material.
Although these procedures initially appeared to consi-
derably decrease thumb shortening, it was subsequently
noted that, over time, thumb length was lost due to the
metacarpal settling into the interpositional material,
and that no significant improvement in function was
actually obtained (4). Raven et al. (30) compared three
surgical procedures in 63 patients (74 thumbs): resec-
tion arthroplasty (18 thumbs), trapeziectomy with ten-
don interposition (17 thumbs) and trapeziometacarpal
arthrodesis (28 thumbs). They found no difference bet-
ween the three groups in grip and tip pinch strength or
in pain on palpation. None of their trapeziectomy
patients needed a re-operation, one patient in the resec-
tion arthroplasty group had a re-operation, and 22
patients in the arthrodesis group had one or more re-
operations for hardware removal or because of a com-
plication.

Trapeziectomy combined with ligament reconstruction
and tendon interposition 
For disease limited to the TMJ, the most commonly
used procedure is the ligament reconstruction and ten-
don interposition (LRTI) arthroplasty described by
Burton and Pellegrini in 1986 (31), in which half of
the width of the FCR tendon is used to support the
base of the thumb metacarpal after excision of the tra-
pezium. These authors found that LRTI arthroplasty
more consistently improved pinch strength, increased
grip strength endurance, and restored thumb web
space than did silicone implant arthroplasty. Proximal
metacarpal migration averaged only 11% of the initial
arthroplasty space versus nearly 50% loss of height
with silicone implants. Subluxation averaged only 7%
of the width of the thumb metacarpal base relative to
the scaphoid versus subluxation of 35% of the base of
the implant with silicone arthroplasty. Excellent results
were achieved in 23 thumbs or 92% of cases. No dete-
rioration of function or stability was noted over time,
and no revision procedures were necessary (31).
This technique has also been reported by other authors
(32-36). Tomaino et al. (35,36) described an average
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nine-year follow-up of 24 thumbs in 22 patients. In
their opinion, LRTI arthroplasty provided a stable and
functional reconstruction of the thumb, resulting in
excellent relief of pain and a significant increase in
strength for as long as 11 years after the procedure.

Partial trapeziectomy
An alternative to LRTI after trapeziectomy is resection
of only part of the trapezium and interposition of
autologous or other tissue (4, 37-39). This technique
makes it possible to exploit the remaining trapezium as
a spacer and buttress and to address only the arthritic
joint surface. Theoretically, this would improve stabi-
lity and thumb strength and lead to less proximal
migration of the thumb ray (40). This type of arthro-
plasty is appropriate for stage II and III disease.
Noland et al. (37) evaluated 13 patients (16 thumbs)
who underwent partial trapeziectomy between 1995
and 2005. They found that partial trapeziectomy for
TMJ OA provided long-lasting relief of symptoms in
patients with radiographically abnormal but clinically
insignificant scaphotrapezial joint degeneration.

Prosthetic TMJ arthroplasty
Several authors have reported the use of TMJ prosthe-
ses (41-46). The aim of the procedure, besides elimi-
nating painful articulating surfaces, is to establish a
stable force column during pinching and gripping (4).
Prosthetic replacement of the TMJ may be divided
into three broad categories: (a) arthroplasties that
involve resurfacing of either the trapezium or the
metacarpal base, for TMJ OA only; (b) trapezium
replacement arthroplasties for patients with pantrape-
zial OA, and (c) total joint replacement. O’Leary et al.
(47) reviewed 23 patients who had undergone trape-
ziectomy and silicone rubber ball interposition for
TMJ OA. They found that, of the 23 patients, two
had pain at rest and four had some discomfort on exer-
tion. Mean post-operative thumb extension was 37
degrees, whilst mean palmar abduction was 40
degrees. Mean post-operative grip strength was 19 kg
and thumb-pinch strength was 4.0 kg, 77% and 78%
of the age- and sex-matched normal values, respecti-
vely. There were no cases of prosthetic dislocation,
prosthetic fracture or silicone synovitis. 
Tagil et al. (41) operated on 26 patients. After excision
of the trapezium, they randomized the patients to recei-
ve either a Swanson silicone trapezium implant or a ten-
don interposition arthroplasty with APL. They found

no infection or clinical silicone synovitis, and no major
radiographic cyst formation. Two endoprostheses dislo-
cated early. All 13 patients in the Swanson group and 11
of the 13 in the APL group were subjectively satisfied at
two-to-five-year follow-up. All the patients were free of
pain at rest and on light exertion, but half of the
patients in each group still experienced pain with heavy
work. Thumb pinch strength and range of motion were
not significantly different in the two groups. The trape-
zial space decreased both with load and length of fol-
low-up in both groups. The authors concluded that
both methods gave good, but not complete, pain relief
and neither produced better results, in the short term,
than those reported with other procedures.

Arthrodesis
Arthrodesis (Fig. 2) of the TMJ has traditionally been
the procedure chosen for younger, active people (often
with a post-traumatic etiology) who have high joint
demands, requiring a strong grip and pinch because of
their occupation (4). It is indicated for people with stage
III and IV OA. While it provides stability, strength and
pain relief, it does so at the expense of mobility and
transfer of joint reaction forces to other joints (48).
The literature contains several reports on the use of
TMJ arthrodesis (49-53). The most widely used tech-
nique is the traditional one described by Muller in
1949 (54), which is performed under regional ane-
sthesia and limb ischemia. Cavallazzi et al. (55) carried
out a 10-year follow-up of 42 patients (a total of 43
hands) submitted to arthrodesis of the TMJ for dege-

Fig. 2. Radiological long-term follow-up of
suspension arthtoplasty according to
Weilby and Ceruso et al.
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nerative OA. These patients obtained relief of pain,
maintenance of stability and mobility of the first ray,
and good function of the operated hands, and were
pleased with the results. Catalano et al. (56) described
the clinical and radiological findings in 40 cases of
TMJ OA treated surgically. Twenty patients had
undergone arthrodesis and 20 had undergone tendon
arthroplasty. The two techniques provided very good
results that were largely overlapping (except that arth-
roplasty was associated with increased mobility and
arthrodesis with greater plier strength). The authors
concluded that the presence of concomitant peri-tra-
pezial OA constitutes a mandatory indication for arth-
roplasty. Arthrodesis, on the other hand, is more indi-
cated in the presence of a severe deformity in adduc-
tion of the first metacarpal, sometimes incompletely
corrected by simple arthroplasty. 
Kenniston and Bozentka (52) found that arthrodesis
was a viable option for isolated TMJ OA, making it
possible to create a pain-free, strong and stable thumb.

Arthroplasty with tenoplasty in suspension
The most commonly used tendon arthroplasty (Figs.
3-5)procedure is the one described by Ceruso et al.
(57), who took up and modified Weilby’s original
idea (58). The technique has also been reported by
other authors (59,60). 
According to Weilby (58), after removal of the trape-
zium, imbrication of the APL and fixation of the lat-
ter with a strip of FCR tendon, a stable arthroplasty
is obtained with three quarters of normal mobility
and half to full power. Of the first 100 operated
thumbs, only 15 patients had slight pain on heavy
use; the others were pain-free. Three patients had
radial nerve lesions with minor symptoms. Seven
patients developed de Quervain’s syndrome and two
had rupture of the APL. These complications have
since been avoided by routinely splinting the first
extensor compartment. Four cases with unstable
joints required further surgery, and one joint became
stiff due to extra-articular conditions (58). 

Stage IV disease
In the presence of stage IV disease, possible procedu-
res include arthrodesis, trapeziectomy, trapeziectomy
with LRTI, interpositional arthroplasties and TM and
STT joint replacements (all of which we have already
dealt with). There are no significant differences
between them.
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Fig. 5. Intraoperative view of a suspension arthroplasty according to
Weilby and Ceruso et al.

Fig. 3. Deformity typical of advanced TMJ OA.

Fig. 4. Intraoperative view of a trapeziectomy.
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Conclusions

Of all the techniques considered, the ones most used,
and for which there exist retrospective studies evaluating
their long-term effectiveness, are arthrodesis and arthro-
plasty (4). The advantages of arthrodesis are that it redu-
ces the painful symptoms and ensures recovery of the
stability of the base of the thumb and of gripping force,
thereby leaving the individual the possibility of perfor-
ming heavy work. However, it requires immobilization
in plaster followed by a period of rehabilitation for com-
plete recovery of function. It also leads to limitation of
the mobility of the thumb, especially in retropulsion,
and thus to a decrease in manual dexterity. Conversely,
tendon arthroplasty guarantees excellent mobility and
function of the thumb, including the possibility of per-
forming precise and delicate movements. This method
requires a shorter immobilization, which normally
implies an earlier functional recovery. However, while it
eliminates the painful arthritic symptomatology, it can
be associated, in some cases, with post-operative pain.
Furthermore, arthroplasty is a more complex technique
that, compared with arthrodesis, gives lower overall
results in terms of residual plier strength. For all these
reasons, the use of either technique should be decided on
the basis of the patient’s age and type of work, and on the
features (clinical and radiological) of the arthritic pro-
cess. In the presence of concomitant peri-trapezial OA,
arthroplasty is generally recommended (56).
Despite these considerations, no procedure has yet
demonstrated any superiority over another in terms of
pain relief, physical function, global patient asses-
sment, or range of motion (61). Trapeziectomy has
fewer complications than trapeziectomy with LRTI.
Therefore, the current evidence, failing to establish the
superiority of any surgical procedure for any given
stage of TMJ OA, does not provide a basis for specific
treatment recommendations (61).
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