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The basal joint is the osteoarticu-
lar foundation from which the
opposable human thumb is able
to perform its myriad functions
and movements.  The unique ana-
tomic configuration allows arcs of
movement in three planes to posi-
tion the thumb for axial loads.  It
is not surprising, then, that de-
generative arthrosis of the basal
joint articulation is common even
when nearby joints remain unaf-
fected.

Radiographic evidence of basal
joint degeneration will ultimately
develop in approximately 1 in 4
women and 1 in 12 men.1 Even
though many individuals with in-
volved thumbs will remain essen-
tially asymptomatic, in those who
are symptomatic, the pain and dys-
function secondary to this problem
are the common presenting com-
plaints.  Furthermore, symptoms
secondary to basal joint disease can
be mistakenly attributed to other
conditions, such as carpal tunnel
syndrome and de Quervain teno-
synovitis.

Basic Science

Etiology
Although instances of traumatic

causation of basal joint arthritis of
the thumb have been documented,
there is no longitudinal natural
history study that has established a
clear etiology for basal joint dis-
ease.  However, there is a strong as-
sociation between excessive basal
joint laxity and the development of
premature degenerative changes.2-4

These clinical observations are cor-
roborated by findings of degenera-
tive arthritis in other joints charac-
terized by abnormal degrees of
laxity.

Anatomy and Biomechanics
The basal joint of the thumb con-

sists of four trapezial articulations:
the trapeziometacarpal (TM), tra-
peziotrapezoid, scaphotrapezial
(ST), and trapezium-index metacar-
pal articulations.  Only the TM and
ST joints lie along the longitudinal
compression axis of the thumb.
North and Eaton5 have observed

that radiographic disease most com-
monly affects these two joints and
typically spares the trapeziotrape-
zoid and trapezium-index metacar-
pal joints and that, therefore, the
term �pantrapezial arthritis� is
somewhat misleading.

The grasping and pinching func-
tions of the thumb involve three 
arcs of motion:  flexion-extension,
abduction-adduction, and opposi-
tion.  The shallow saddle-joint archi-
tecture has little intrinsic osseous
stability and must rely on static liga-
mentous constraints to limit meta-
carpal base translation during these
movements.

There is not complete agreement
regarding the primary ligamentous
stabilizer of the TM joint (Fig. 1).
Several authors have asserted that
the anterior oblique, or �volar
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Abstract

Thumb pain secondary to arthritis at the basal joint of the thumb is a common
condition, especially in women, and can be quite disabling.  An accurate diag-
nosis can be readily made from the history and examination.  Radiographs are
used to stage the severity of the arthritis.  Splinting is the mainstay of conserva-
tive care.  Reconstructive procedures for each stage of the disease are aimed at
restoring thumb motion and strength.  Partial or complete trapeziectomy with
tendon interposition and ligament reconstruction to stabilize the metacarpal
base is used for advanced disease.  Secondary metacarpophalangeal joint hyper-
extension deformity may need to be addressed.  Surgery can reliably improve
function and engender high patient satisfaction.
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beak,� ligament that tethers the
base of the thumb metacarpal to the
trapezium is the primary restraint
to dorsoradial subluxation.  This
concept is supported by the clinical
success of basal-joint reconstructive
procedures that include volar liga-
ment reconstruction.2,6-8 Others feel
that the dorsoradial ligament is the
primary restraint to dorsal transla-
tion, as evidenced by a cadaver
study simulating acute dorsal TM
joint dislocations.9

During thumb motion, especially
opposition, varying amounts of
axial rotation occur at the TM joint.
Axial rotation results in increased
contact forces between the opposing
joint surfaces, subjecting the carti-
lage to shear, the magnitude of
which is proportional to the amount
of pinch force exerted.  In flexion-
adduction (the working posture of
the hand), the compression force is
concentrated on the volar articular
surfaces.  This concept is supported
by cadaver studies in which greater
articular wear was found at the
volar aspect of the TM joint.10

Pathoanatomy
The unique architecture of the

basal joint allows its varied func-
tions but predisposes it to unusual
wear patterns when the joint is
unstable.  The amount of laxity that
can be tolerated for the life of the
basal joint without leading to pre-
mature degenerative change may be
influenced by the forces to which it
is subjected over the course of time.
Those persons whose vocations or
avocations involve repetitive thumb
pinch are at greater risk for devel-
oping symptomatic basal joint dis-
ease than the average person.

It is clear that no consistent rela-
tionship exists between a patient�s
symptoms and the degree of radio-
graphic evidence of basal joint
degeneration.  However, there is a
series of steps in this joint degener-
ation.  Initially, excessive laxity and
repetitive loading may predispose
certain individuals to synovitis.
Eventually, those articular surfaces
most subjected to shear become
worn, and joint narrowing ensues.
Secondary osteophytes may then

form in response to inflammation
and the altered stress patterns.
Dorsoradial subluxation of the first-
metacarpal base frequently occurs
later in the disease progression.

Because the distal aspect of the
first metacarpal is dynamically
tethered to the second metacarpal
by the adductor pollicis muscle,
subluxation of its base where the
abductor pollicis longus inserts
causes an adducted posture of the
first metacarpal.11 This leads to a
progressive functional deficit as the
ability to spread the hand and
palm around jar lids or the fingers
across an octave on a piano is com-
promised.  Continued efforts to
perform such movements can lead
to metacarpophalangeal (MP) joint
hyperextension, which is often pres-
ent in the later stages of the degen-
erative process.  For similar rea-
sons, laxity of the ulnar collateral
ligament of the MP joint may also
develop, albeit less frequently.  The
clinical consequences of these
changes are focal pain at the MP
joint, diminished pinch strength,

Figure 1 Anatomy and biomechanics of the basal joint of the thumb.  A, The adductor pollicis longus spans the �V� between the thumb
and index metacarpals.  The abductor pollicis longus inserts at the base of the thumb metacarpal and causes dorsal subluxation in the
absence of sufficient ligamentous stability.  B, The intermetacarpal ligament is an extracapsular tether between the two metacarpals.  The
palmar (anterior) oblique ligament is eccentrically positioned and tightens with thumb metacarpal pronation.  The flexor carpi radialis
tendon (either the entire tendon or only the radial half) is left anchored at its insertion on the base of the second metacarpal and is utilized
for volar ligament reconstruction and tendon interposition.  C, Palmar-to-dorsal view depicts the two arms of the intermetacarpal liga-
ment and the tubercle of origin of the palmar oblique ligament.  (Adapted with permission from Littler JW:  Trapeziometacarpal joint
injuries.  Hand Clin 1992:8:701-711.)
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and narrowing of the functional
hand width.

Diagnosis

Clinical Presentation and
Subjective Complaints

The patient who most typically
has basal joint involvement is a 50-
to 70-year-old woman who presents
with radial-side hand or thumb pain
of insidious onset with a duration
ranging from several months to sev-
eral years.  The pain is at times quite
severe and is exacerbated by com-
mon activities, such as handwriting,
holding hardbound (i.e., heavier)
books, turning doorknobs or keys in
locks, doing needlepoint, and using
scissors.  The pain is mitigated by
rest and analgesics.  The patient
rarely associates the pain with a spe-
cific traumatic event but will often
recall other episodes of thumb pain
in the past that have resolved spon-
taneously.  Functional limitations
vary depending on the patient�s vo-
cation and avocations and whether
the dominant hand is involved.
Older individuals complain of pro-
gressive inability to perform activi-
ties of daily living, such as opening
jar tops by hand or opening cans
with a manual can opener.  They
may perceive this dysfunction as
weakness and loss of dexterity.

Less commonly, women in their
20s or 30s may present with pain in
the thenar eminence due to TM
joint synovitis and associated ex-
cessive joint laxity.  The pain may
radiate up the radial aspect of the
forearm with certain activities,
especially extensive writing.  In
addition to pain, patients may com-
plain of muscle cramping in the
first web space and thenar emi-
nence.  Both older and younger pa-
tients may be referred by their pri-
mary caregiver with a preliminary
diagnosis of carpal tunnel syn-
drome, de Quervain disease, or
trigger thumb.

Clinical Findings
Inspection of the hand of a pa-

tient with advanced disease may
reveal dorsoradial prominence of
the thumb metacarpal base, which
can be caused by a combination of
subluxation, joint inflammation,
and osteophyte formation.  Adduc-
tion contracture is rare early in the
disease process but common with
advanced degenerative change.

Focal tenderness is best elicited
by using a single fingertip to accu-
rately identify the TM joint.  The ST
joint can be palpated approximately
1 cm proximal to the TM joint.  By
palpating dorsal and volar to the
abductor pollicis longus and exten-
sor pollicis brevis tendons, the risk
of mistaking de Quervain tenosyno-
vitis for basal joint disease is mini-
mized.  If the ST joint is involved
(as is the case in the most advanced
stage of the arthritic process), it will
usually be tender to palpation as
well.  Isolated ST joint tenderness is
less common, but ST joint arthritis
should nevertheless be considered.
If the MP joint has become secon-
darily involved, tenderness may be
present over the volar plate and the
ulnar collateral ligament.

Active and passive range of mo-
tion of the interphalangeal, MP, and
basal joints are measured with a
goniometer.  The range of motion of
the basal joint is determined from
the angle between the first and sec-
ond metacarpals with the thumb in
radial and palmar abduction.  The
absolute value is not as important as
the difference between the affected
thumb and the unaffected thumb.
The critical determination at the MP
joint is the degree of hyperextension
both passively and actively during
thumb pinch.  Metacarpophalangeal
joint motion is highly variable
among individuals.  If hyperexten-
sion collapse is identified, it may
need to be addressed at the time of
reconstructive surgery.11,12

Laxity of the TM joint must first
be assessed clinically and then may

be confirmed radiographically.  To
examine the patient�s right thumb,
the examiner should stabilize the
patient�s wrist with one hand while
grasping the base of the patient�s
thumb metacarpal between the
thumb and index fingertips of the
other hand.  The examiner�s ulnar
three fingers grasp and stabilize the
proximal and distal phalanges.  The
amount of radioulnar translation of
the TM joint can then be estimated
and compared with that in the
opposite thumb.  Alternatively,
dorsal-to-volar translation of the
first metacarpal base will readily
reveal any dorsal subluxation at the
TM joint.  When synovitis is pres-
ent, this maneuver will also reli-
ably reproduce the patient�s pain,
and any translation may produce
crepitus.

Side-to-side differences may be
present for two reasons:  (1) in-
creased laxity on the symptomatic
side may represent chronic attenua-
tion of the volar-beak ligament or a
previous traumatic rupture or (2) de-
creased laxity on the symptomatic
side may represent significant artic-
ular degeneration, osteophyte for-
mation, and loss of motion.  It is not
uncommon for a patient to present
with bilateral thumb pain and for
the evaluation to show excessive
TM joint laxity on the less painful
side and more advanced degenera-
tive changes with diminished mo-
tion on the more painful side.

Provocative maneuvers may be
helpful in localizing symptoms to
the basal joint with degenerative
changes and/or synovitis.  When
synovitis is present, any translation
maneuver may produce crepitus
and pain.  The TM joint �grind� test
combines axial thumb loading with
metacarpal rotation.  Trapezio-
metacarpal joint distraction with or
without rotation stretches the in-
flamed capsule and may also pro-
duce symptoms.  Forceful pinch,
preferably with a calibrated pinch
gauge, may also reproduce pain
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and reveal associated hyperexten-
sion collapse of the MP joint.

Diagnostic Imaging
Basal joint disease can be diag-

nosed with a high degree of certainty
with careful physical examination.
Radiographs of the thumb in three
planes and the special basal-joint
stress view are helpful in confirm-
ing the diagnosis.3 The standard
views will rule out other osseous
abnormalities and areas of arthritis.
The basal-joint stress view, when
performed correctly, provides an
excellent view of the basal-joint
articulations and is useful in assess-
ing the degree of TM joint subluxa-
tion.  This posteroanterior 30-degree
oblique view is centered on both
thumbs and should include the area
from the carpus to the fingertips.
As the film is exposed, the patient is
instructed to press the opposing
thumb tips firmly together.

An additional view, the pinch
lateral, can also be obtained preop-
eratively to allow later comparison
with longitudinal follow-up radio-
graphs.13 This view of the thumb is
taken while the patient performs
an active lateral key pinch.  The dy-
namic axial load allows quantifica-
tion of the loss of basal joint height
that can occur after various recon-
structive procedures and may or
may not be clinically relevant.

It is critical to remember that
many cases of radiographically
apparent basal joint arthritis are
asymptomatic; therefore, positive
radiographs should be interpreted
only in the context of relevant
symptoms and physical findings.
There appears to be no indication
for magnetic resonance imaging,
tomography, or ultrasonography in
the routine evaluation of basal joint
disease.

Classification
Eaton and Glickel14 have de-

scribed a method for staging patho-
logic changes in the basal joint on

the basis of the appearance on stan-
dard radiographic views and the
basal-joint stress view.  It must be
emphasized that this radiographic
staging system is helpful in preop-
erative planning and patient educa-
tion, but that the ultimate de-
terminant of the specific type of re-
constructive procedure best suited
for an individual thumb is the sur-
geon�s intraoperative assessment.

There are four stages of basal
joint disease (Fig. 2), which do not
include the asymptomatic thumb
with excessive laxity.  In stage I, the
standard radiographs are normal
or show a widened TM joint, indi-
cating synovitis.  The stress view
typically shows some degree of TM
joint subluxation with a normal ST
joint.  Stage II disease is character-
ized by narrowing of the cartilage
space, osteophytes or loose bodies
less than 2 mm in diameter, and a
normal ST joint.  Stage III arthritis
is evidenced by further TM joint
narrowing and subchondral sclero-
sis, with osteophytes larger than 2
mm in diameter but a normal ST

joint.  Stage IV disease is character-
ized by advanced disease of both
the TM and the ST joint.

The radiographic staging of basal
joint disorders is useful for patient
education and prognostication.  A
basal joint in the early stages of
arthritis (stages I and II) may be at
risk for advancing to stage III or IV,
but the exact risk and rate of pro-
gression cannot be precisely delin-
eated, as there are no longitudinal
studies.  Radiographs also con-
tribute some of the information nec-
essary to determine the optimal
type of surgical reconstructive pro-
cedure, thus allowing the patient to
be informed about postoperative ex-
pectations.

Treatment Options

Once the correct diagnosis has been
made, the appropriate treatment
can be instituted (Fig. 3).  There are
various treatment alternatives de-
signed to reduce symptoms suffi-
ciently to obviate surgical interven-

Figure 2 Radiographic staging system for basal joint disease.  Stage I shows no degenera-
tive changes.  Cartilage-space widening or mild subluxation may be present.  Stage II is
characterized by narrowing of the cartilage space and the presence of osteophytes less than
2 mm in diameter.  Stage III displays more narrowing and subchondral sclerosis and osteo-
phytes measuring more than 2 mm in diameter.  Stage IV is characterized by advanced
degenerative changes involving both the TM and the ST joint.  (Reproduced with permis-
sion from Barron OA, Eaton RG:  Save the trapezium: Double interposition arthroplasty
for the treatment of stage IV disease of the basal joint.  J Hand Surg [Am] 1998;2:196-204.)

Stage I Stage II Stage III Stage IV
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tion.  When nonoperative treatment
fails, surgery may be considered.

The surgical treatment of basal
joint disease has evolved signifi-
cantly over the past several decades
but has always been aimed at mini-
mizing pain while maintaining
thumb motion and strength.  Cer-
tain basic principles of reconstruc-
tion are widely accepted, but there
remains an ongoing debate on the
relative merits of those procedures
designed to treat the more advanced
stages of degeneration.

Nonoperative Treatment

The patient with symptomatic basal
joint disease must be educated
about the condition.  Even if in a

more advanced stage of arthritis,
the patient can be reassured that
arthritis at the base of the thumb
does not automatically imply that
arthritis will develop in other hand
joints or larger joints in the body.

The mainstays of initial treat-
ment are not unique to this joint
and include activity modifications,
a 2- to 3-week course of a non-
steroidal anti-inflammatory drug,
and a specific splinting protocol.
Intra-articular corticosteroid injec-
tions, judiciously employed, may
help to reduce the joint inflamma-
tion in selected patients.

Patients may already be wearing
a splint prescribed by a primary
caregiver or obtained from a drug-
store, which often is a standard wrist
immobilizer that leaves the thumb

free to move, thereby potentially
exacerbating the symptoms.  The
splint that is the most effective in
immobilizing and resting the basal
joint is the long opponens, or thumb
spica, splint (Fig. 4, A).  Prefabri-
cated versions appear to be less
effective and less comfortable than a
well-fitted custom splint fashioned
by a qualified hand therapist.

The splint protocol should in-
clude an initial period of full-time
wear lasting approximately 3 weeks.
Some patients benefit from an addi-
tional 3 weeks of part-time use as
they gradually wean themselves
from the splint.

Little has been published on the
efficacy of nonoperative manage-
ment of basal joint disease.  In one
study, Swigart et al15 reported that
76% of patients with stage I or stage
II disease and 54% of those with
stage III or stage IV disease ob-
tained sufficient symptomatic relief
to allow continued activities with
intermittent time-limited splint use.
A custom short opponens, or thumb
cone, splint (Fig. 4, B) may immobi-
lize the basal joint sufficiently but
less rigidly than a longer splint, pos-
sibly allowing continued work with
satisfactory relief of symptoms and
less encumbrance.

Activity modification and func-
tional education may include rec-
ommendations of less forceful
pinching and alternating hand use.
In addition, switching to larger-
diameter writing instruments and
golf grips and using a reading
stand to hold books may be helpful.

Operative Treatment

The indications for operative inter-
vention for the symptomatic basal
joint are persistent pain and func-
tional disability after failed conser-
vative treatment in a compliant
patient.  The specific procedure
selected by the surgeon depends
fundamentally on the presence or

Operative treatment

Stage I
(TM joint laxity)

Stage II or III
(TM joint DJD)

Stage IV
(TM and ST joint DJD)

Symptoms of basal
joint disease

Nonoperative treatment
• NSAIDs x 2-3 wk
• Activity modification
• Splinting x 3-6 wk
• ± Corticosteroid injections

Persistent pain and
functional disability in a

compliant patient

• LRTI (Burton)
• Single interposition (Eaton)
• Suspensionplasty (Thompson)

or
• Metacarpal osteotomy

• LRTI (Burton)
• Double interposition (Eaton)
• Suspensionplasty (Thompson)

or
• Simple trapeziectomy

Volar ligament
reconstruction
(Eaton/Littler)

Figure 3 Algorithm for the treatment of basal joint disease (DJD = degenerative joint dis-
ease; LRTI = ligament reconstruction with tendon interposition; NSAIDs = nonsteroidal
anti-inflammatory drugs).
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absence of cartilage erosion at the
TM and ST joints (i.e., stage I vs
stages II to IV).  Hyperextension col-
lapse deformity at the MP joint
may need to be addressed at the
time of surgical reconstruction, as
this can be a cause of failed surgical
treatment.

Stage I Disease
There are no clear objective crite-

ria that define the need for surgical
intervention in early basal joint dis-
ease.  However, when indicated,
the effectiveness of the volar liga-
ment reconstruction is well estab-
lished.  Initially reported by Eaton
and Littler3 in 1973, reconstruction
of the volar ligament with a strip of
autogenous flexor carpi radialis
(FCR) tendon remains the standard
procedure by which the TM joint
can be most effectively stabilized.
Pellegrini4 has noted certain modifi-

cations of the procedure as originally
described, including splitting the
FCR tendon as far distally as possi-
ble.  Long-term follow-up has con-
firmed the durability of the recon-
struction and the fact that it may
minimize progression of degenera-
tive changes.2

Technique of Volar Ligament
Reconstruction

The TM joint is exposed through
an incision extending along the
radial insertion of the thenar mus-
culature and then curving proxi-
mally and ulnarward along the dis-
tal wrist flexion crease to the FCR
tendon (Fig. 5).  The palmar cuta-
neous branch of the median nerve
and the superficial branches of the
radial nerve and artery should be
protected.  A transverse volar TM
joint arthrotomy is performed to
allow inspection of the distal tra-

pezium and metacarpal articular
surfaces to confirm that eburnation
is not present.

The thumb metacarpal base is
then prepared to allow passage of
the tendon graft.  Progressively
larger gouges are passed from dor-
sal to volar, entering the cortex 4 to
5 mm distal to the articular surface
and perpendicular to the thumbnail.
When the final gouge has exited at
the volar beak, a 28-gauge stainless
steel wire is passed through to facil-
itate later tendon passage.

Half of the FCR tendon is har-
vested through one or two 1-cm-
long transverse incisions, the proxi-
malmost incision being placed at
the musculotendinous junction.
Proximally, the ulnar half is divided
and passed distally along the sheath
to the wrist.  Due to the 180-degree
axial rotation of the FCR as it courses
toward its insertion on the second
metacarpal base, the ulnar half of
the tendon proximally becomes the
radial half distally and is, therefore,
in a good position for use in liga-
ment reconstruction.

The FCR tendon is split to or just
beyond the distal aspect of the
trapezium and is then directed dor-
soradially toward the gouge track
in the volar beak of the thumb
metacarpal.  The free end of the ten-
don is affixed to the wire and
drawn from volar to dorsal through
the base of the metacarpal.  Initial
tension is set with sutures through
the graft and the dorsal periosteum.
The tail of the graft is then passed
deep to the abductor pollicis longus
tendon near its insertion.  Final ten-
sion is established as the tail is
passed deep to the undisturbed half
of the FCR tendon, coursing toward
the second metacarpal base.  The
graft is then looped and sutured
back onto itself.  The TM joint ar-
throtomy is then closed, and the
thenar musculature is reattached.

A thumb spica cast is worn for 4
weeks.  Hand therapy is then insti-
tuted, beginning with interpha-

A B

Figure 4 A, The long opponens thumb spica splint provides the most rigid immobiliza-
tion of the basal joint but limits the wearer�s hand function to a significant degree.  B, The
short opponens thumb spica splint provides satisfactory basal joint immobilization for
many patients while allowing a wider spectrum of hand use.
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langeal and MP joint motion, fol-
lowed by TM joint motion and then
strengthening.  However, most pa-
tients can achieve equal outcomes
with a simple home therapy regi-
men.

Early Stage II Disease
Although degenerative changes

are clearly present in stage II, there
is a spectrum of severity within this
stage.  Some authors feel that early
stage II disease with no significant
joint irregularity is amenable to
treatment with volar ligament
reconstruction alone.  If progres-
sion of the arthritis does occur,
revision with interposition arthro-
plasty can be added.  Other authors
have recommended metacarpal
dorsal closing-wedge osteotomy to
unload the volar portion of the TM
joint; however, this procedure does
not have wide acceptance in the
United States.

Late Stage II and Stage III
Disease

Surgical treatment of established
basal joint arthritis has evolved sig-
nificantly over the 50 years since
Gervis16 reported complete trapezi-
um excision for the treatment of TM
joint arthritis.  Although some au-
thors subsequently confirmed the
utility of trapezium excision alone,17

Gervis and others were concerned
about loss of thumb length and
pinch strength.4,18 Currently, trape-
zium excision should probably be
limited to the painfully arthritic TM
joint in the low-demand elderly
patient without evidence of signifi-
cant subluxation.

Like trapezium excision without
ligament reconstruction, TM joint
arthrodesis has limited indications.
Arthrodesis comes at the expense of
mobility and the transfer of joint-
reaction forces to neighboring joints.
The fixed first-second intermetatar-

sal abduction angle precludes one
from laying the palm flat on a table
or from drawing the five digits into
a conical shape to fit narrow open-
ings.  The reliability and durability
of ligament reconstruction and
interposition arthroplasty proce-
dures have relegated arthrodesis
principally to salvage of failed re-
construction and to treatment of the
manual laborer for whom recon-
struction may not be indicated.  The
optimal position of fusion for the
thumb carpometacarpal joint is
approximately 20 degrees of radial
abduction and 40 degrees of palmar
abduction.

Techniques to reconstruct the
osteoarthritic basal joint while pre-
serving motion and thumb length
must eliminate the painful contact
between the involved degenerative
surfaces.  In 1970, Froimson19 de-
scribed Carroll�s concept of using a
rolled-up tendon (having an anchovy-
like appearance) to fill the space cre-
ated after simple trapezium excision
without ligament reconstruction.  In
an effort to decrease thumb shorten-
ing and enhance outcomes, he later
modified the procedure by perform-
ing only partial trapezial resection.20

This more conservative trapezial
resection would not be applicable to
stage IV disease, as it would leave
the arthritic ST joint untreated.

Use of silicone implants as inter-
position material for basal joint
reconstruction eliminates thumb
shortening.  Reports of implant
fracture, particulate synovitis, and
late bone erosion gradually re-
duced its popularity.21 The limited
indications include rheumatoid
arthritis or advanced arthritis in
the very-low-demand elderly per-
son.  However, simple total trape-
ziectomy may be of equal clinical
efficacy.

In keeping with arthroplasty
trends for other large joints, various
attempts at total TM joint arthro-
plasty with different combinations
of metallic and polyethylene com-

A B C

Figure 5 Technique of volar ligament reconstruction.  A, The radial half of the FCR ten-
don is passed through a hole in the thumb metacarpal base, deep to the abductor pollicis
longus tendon, and then deep to the intact, undisturbed FCR tendon.  B, A dorsal view
shows the tendon strip passing deep to the extensor pollicis brevis and the abductor polli-
cis longus tendons.  C, The final anchor point of the reconstruction is the abductor pollicis
longus tendon.  (Adapted with permission from Glickel SZ:  Stabilization of the unstable
CMC joint of the thumb by volar ligament reconstruction, in Thompson RC Jr [ed]:  Master
Techniques in Orthopaedic Surgery: The Hand.  Philadelphia:  Lippincott-Williams & Wilkins,
1998.)
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ponents have been introduced.
While such efforts continue, the use
of these implants is still in the
experimental and developmental
stages.

The currently favored techniques
of basal joint reconstruction were
developed to obviate the need for
silicone spacers while maintaining
thumb length and pinch strength.
It is helpful to discuss these options
in the context of late stage II and
stage III versus stage IV disease.
With each technique, the thumb
metacarpal base is stabilized by
some form of volar ligament recon-
struction.  If degenerative arthritis
is confined to the TM joint (as in
stage III), the bulk of the trapezium
may be left in place, and the joint
space resurfaced with autogenous
tendon.  If the ST joint is also in-
volved (as in stage IV), both diseased
articulations must be addressed,
either by complete trapezium exci-
sion or by trapezium retention and
concomitant resurfacing of both ar-
ticulations.

For disease limited to the TM
joint articulation, ligament recon-
struction with tendon interposition
(LRTI) arthroplasty was described
by Burton and Pellegrini6 in 1986
(Fig. 6).  Through a dorsoradial dis-
tally based T-shaped skin incision
and a longitudinal capsulotomy, the
distal half or more often the entire
trapezium is excised.  By excising
the entire trapezium, more exposure
is accomplished, and the ST joint is
eliminated as a potential source of
pain.  The diseased base of the
thumb metacarpal is excised, after
which a gouge hole is placed ob-
liquely through the base and radial
cortex of the first metacarpal.  The
FCR tendon is harvested (as in the
volar ligament reconstruction) but is
split all the way to the base of the
second metacarpal.  Alternatively,
the entire FCR tendon may be uti-
lized without adverse sequelae.  A
longitudinal Kirschner wire is
placed with the metacarpal base

held reduced and out to length.  The
FCR tendon slip is passed through
the gouge hole and sutured to the
periosteum and to itself, thus creat-
ing a sling to support and stabilize
the thumb metacarpal base.  The
remaining tail of the tendon slip is
then folded and sutured into the
space where the trapezium once
resided.  In the LRTI procedure, the
insertion of the extensor pollicis bre-
vis is routinely transferred from the
base of the proximal phalanx to the
metacarpal shaft in order to elimi-
nate an important MP hyperexten-
sion force.

Long-term follow-up of Burton
and Pellegrini�s first 24 procedures6

revealed continued excellent pain
relief and good pinch strength.22

Although the LRTI technique allows
hemitrapeziectomy if only stage III
disease is present, Pellegrini4 has
noted that total trapeziectomy sim-
plifies the procedure and is appro-
priate for stage III disease.

The �suspensionplasty� reported
by Thompson7 in 1986 was devel-
oped as a salvage procedure after
failed trapezium implant arthro-
plasty but is readily applicable to
primary basal joint arthrosis as well.
The technique, which also includes
total trapeziectomy, differs from the
LRTI arthroplasty of Burton and
Pellegrini6 in that it uses the abduc-
tor pollicis longus tendon and a dif-
ferent graft configuration.

An alternative procedure for
stage III disease is the interposition
arthroplasty and volar ligament
reconstruction described by Eaton et
al.8 This procedure differs from the
LRTI arthroplasty and the suspen-
sionplasty in that only the �horns of
the trapezial saddle� are removed
before resurfacing the joint with ten-
don graft.

Stage IV Disease
Until recently, the presence of

stage IV disease implied that com-
plete trapeziectomy with ligament
reconstruction was necessary.  The

Burton LRTI arthroplasty was the
most popular technique used to
accomplish this.  Barron and Eaton13

described an alternative technique,
double interposition arthroplasty,
for the treatment of stage IV disease.
This technique retains much of the
trapezium and resurfaces both the
TM and the ST joints, with the poten-
tial advantage of more predictable
maintenance of thumb length.  The
relative functional advantage of this
technique compared with total
trapezial resection with tendon
interposition and ligament recon-
struction is unknown.23 For the
low-demand older individual, there
is probably little difference in func-
tional outcome regardless of the
technique utilized as long as inter-
position and metacarpal stabiliza-
tion are achieved.  If functional out-
comes are affected by technique
(i.e., total excision vs partial reten-
tion of the trapezium), younger,
more active persons would be most
likely to manifest differences.

Metacarpophalangeal Joint
Hyperextension

Regardless of the technique se-
lected for basal joint reconstruction,
secondary collapse deformity at the
MP joint should also be addressed.
Metacarpophalangeal collapse into
abnormal hyperextension can be a
distinct source of pain and can lead to
poor outcomes if left unattended.11,12

Treatment of the MP joint should be
based on the amount of hyperexten-
sion.  If the hyperextension is less
than 30 degrees and painless, obser-
vation alone or placement of an
oblique transarticular Kirschner
wire to hold the joint flexed for 4 to 5
weeks is appropriate.  Alternatively
or in conjunction with temporarily
fixed flexion, the insertion of the
extensor pollicis brevis onto the base
of the proximal phalanx may be
detached and moved to the meta-
carpal shaft.  If the hyperextension is
greater than 30 degrees, arthrodesis
or volar capsulodesis becomes nec-
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essary.12 Arthrodesis is especially
useful for the very unstable MP joint
with degenerative changes and/or ul-
nar collateral ligament insufficiency,
as well as for the joint that exhibits
little flexion.

Complications
The complications associated

with silicone implants include frac-
ture, particulate synovitis with car-
pal erosion, and subluxation.  Re-

ported infection rates after use of
tendon interposition techniques have
been less than 1%.6-8,13,19,23

Both the dorsal sensory branch of
the radial nerve and the palmar
cutaneous branch of the median
nerve are vulnerable to traction
injury or laceration when dorsal and
volar approaches to the basal joint
are used, as well as during tendon
harvesting.  Damage to these nerves
may lead to formation of neuromas

or even reflex sympathetic dystro-
phy.  The superficial branch of the
radial artery, which passes volar to
the ST joint, is also at risk when a
volar approach is utilized.  The dor-
sal branch is more vulnerable in
dorsal approaches.

Postoperative Therapy
The degree to which formal hand

therapy is needed varies markedly
with the individual.  The low-
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Figure 6 Technique of LRTI arthroplasty (I = first metacarpal; II = second metacarpal; A = distal suture limbs; B = proximal suture limbs;
C = capitate; EPB = extensor pollicis brevis; FCR = flexor carpi radialis; L = lunate; S = scaphoid; T = trapezoid).  A, Through a dorsoradial
skin incision and longitudinal capsulotomy, the entire trapezium is excised piecemeal with a sagittal saw and small osteotome.  The
oblique gouge hole through the base of the first metacarpal is made beginning on the lateral cortex 1 cm distal to the metacarpal base.  B,
The FCR tendon, anchored at its insertion on the second metacarpal base, is divided proximally at its musculotendinous junction, freed of
adhesions at the carpal level, and then passed through the gouge channel.  A nonabsorbable suture is used to repair any rent in the deep
capsule of the arthroplasty space, with long tails to secure the interposed FCR tendon.  After these steps, ideal positioning of the
metacarpal is maintained with two Kirschner wires.  C, The taut FCR tendon is secured to the periosteum and capsular tissue at the
metacarpal base and then sutured to itself in the depth of the arthroplasty space.  The remaining FCR tail is threaded onto two Keith nee-
dles and reinforced with corner sutures.  D, The wad of tendon is passed into the arthroplasty space and secured with sutures.  E, The cap-
sulotomy is then closed.  The EPB tendon is divided distally and sutured with appropriate tension to the FCR tendon exiting the lateral
metacarpal and to the adjacent periosteum.  The incision is closed, and a thumb spica plaster shell is placed, to remain for 4 to 5 weeks.
(Adapted with permission from Burton RI:  Ligament reconstruction tendon interposition arthroplasty of the thumb, in Lane LB [ed]:
Atlas of the Hand Clinics.  Philadelphia: WB Saunders, 1997, vol 2, pp 77-99.)
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demand, sedentary elderly patient
may require little formal therapy, as
the outcome is probably impacted
on only minimally.  Formal therapy,
centered on progressive range-of-
motion and strengthening exercises,
may reduce the amount of time
required to obtain maximum benefit
after reconstructive surgery.  In gen-
eral, grip and pinch strength and
function continue to improve for up
to 1 year after surgery.

Summary

Basal joint arthritis is common,
particularly in women, and is a
potentially debilitating problem.
Splint immobilization has long
been a mainstay of conservative
treatment and is effective for many
patients.  Surgery is indicated for
persistent pain that is unrespon-
sive to conservative measures.
The most widely used operative

procedures all include volar liga-
ment reconstruction to stabilize
the first metacarpal base and
some form of autogenous tendon
interposition to resurface the ar-
thritic joints.  Associated MP joint
collapse must be addressed.  The
various reconstructive procedures
reliably achieve good to excellent
results in 90% to 95% of cases,
with high patient satisfaction and
few complications.
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