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Newest Advances in the Operative Treatment of

Basal Joint Arthritis

Alexander S. Croog, M.D., and Michael E. Rettig, M.D.

Abstract

Osteoarthritis of the basal joint of the thumb is common,
particularly in postmenopausal females, and can cause
considerable pain and disability. Incompetence of the volar
beak ligament is thought to be the inciting event that even-
tually leads to joint degeneration in a predictable pattern.
The clinical history and examination can reliably lead to
the diagnosis. Radiographs are used to stage the severity
of the arthritis. Conservative treatment can be effective in
early disease. Operative treatment has been shown to be
successful in relieving pain and restoring thumb function in
advanced disease. The majority of reconstructive procedures
include partial or complete trapeziectomy with beak liga-
ment reconstruction and tendon interposition. Secondary
metacarpophalangeal joint hyperextension and associated
carpal tunnel syndrome must be diagnosed and addressed
to prevent poor outcomes.

he carpometacarpal (CMC) joint of the thumb is a
distinguishing, yet notorious feature of the human

opposable thumb. On the one hand, itis ttingly also
known as the basal joint, since it is the base from which
the thumb has a large range of motion, and therefore, permits
the hand to perform many functions. On the other hand, its
unique anatomic con guration, which allows this vital mo-
tion, also predisposes the basal joint to degenerative disease.
Following the distal interphalangeal joint, it is the second
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most common site in the hand af icted by osteoarthritis.!
However, due to the basal joint s lack of bony stability, its
profound impact on hand function, and the disabling symp-
toms of osteoarthritis, it is the most common site for which
surgery is sought.?

Basal joint arthritis is a common condition. Radiographic
evidence of basal joint degeneration has been found to occur
in approximately one in three postmenopausal females. One-
third of these patients with positive radiographs are symp-
tomatic.® Fortunately, nonsurgical management can provide
sustained relief, especially in early disease. Furthermore,
when surgery is indicated, there are a variety of procedures
that can reliably improve thumb function and engender high
patient satisfaction, usually exceeding 90%.

Surgical Anatomy and Biomechanics

The basal joint is comprised of the articulation between the
trapezium and the rst metacarpal base. It has also been
de ned by some as consisting of all four trapezial articula-
tions with the trapezoid, scaphoid, and index metacarpal,
aswell asthe rstmetacarpal. The rstde nition isthe most
commonly used. The articular surfaces of the trapezium and
the rst metacarpal have reciprocal concave surfaces. This
con guration is often referred to as either a saddle joint

or concavoconvex. Mation at this joint is derived from the
differing radii of curvature of the articular surfaces, with
that of the metacarpal being 33% larger than that of the
trapezium. However, the differing radii of curvature also
make the joint incongruous except for at the extremes of
motion, subjecting the joint to increased contact stresses.*
Functions such as grasping and pinching involve three
arcs of motion at the thumb CMC joint: exion-extension,
abduction-adduction, and opposition-reposition. Because
of the lack of bony congruity, the stability of the joint must
rely on static ligamentous restraints. The original descrip-
tion of the trapeziometacarpal (TM) ligaments dates back
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Figure 1 The trapeziometacarpal joint has been hinged open from
the dorsum to reveal the deep anterior oblique ligament (dAOL)
(beak ligament) lying within the joint just ulnar to the volar tubercle
of the metacarpal. Other structures include the super cial anterior
oblique (SAOL), dorsoradial (DRL), posterior oblique (POL), dor-
sal trapeziotrapezoid (DTT), dorsal trapezio-Il metacarpal (DT-I1
MC), intermetacarpal (IML), dorsal intermetacarpal (DIML), and
abductor pollicis longus tendon (APL). (From Bettinger P, Lin-
scheid R, Berger R, Cooney W, An K. An Anatomic Study of the
Stabilizing Ligaments of the Trapezium and Trapeziometacarpal
Joint. J Hand Surg [Am] 1999;24:786-98. With permission.)

to Weitbrecht in 1742.

Recently, as many as 16 ligaments have been identi ed
as stabilizing the trapezium and basal joint.> The palmar
oblique ligament is considered to be the primary stabilizer
of the basal joint. It is also known as the deep anterior
oblique ligament or beak ligament, since it inserts at the

rst metacarpal volar tubercle, which is shaped like a beak
(Fig. 1). This ligament is intracapsular and runs in a proxi-
mal/radial to distal/ulnar direction. It is shorter in length
than the super cial anterior oblique ligament, and, therefore,
in palmar abduction, becomes taut rst to act as the pivot
point allowing pronation of the thumb. Although there is
not complete agreement, most believe the beak ligament is
the primary stabilizer against dorsoradial subluxation. This
belief is supported by the clinical success of reconstructive
procedures that include reconstruction of this ligament.®°

Loss of the beak ligament support moves the pivot point
for metacarpal exion distally, which increases metacarpal
translation and, thereby, increases shear forces. Others
feel that the dorsoradial ligament is the primary stabilizer
against dorsal translation, as demonstrated in a cadaver
study simulating acute dorsal CMC dislocations.*® Though
it is the shortest of the ligaments; it is also the widest and
thickest, second to the transverse carpal ligament. Since the
sagittal diameter of the rst metacarpal articular surface

is 34% greater than that of the trapezium, force analysis
shows that with dorsal translation of the metacarpal the
dorsal ligaments become taut, while the anterior ligaments
become lax.?* In supination, the dorsal expansion of the
abductor pollicis longus (APL) is the major stabilizer of the
basal joint. Since few functional postures place the thumb
in supination, it is less important than the beak ligament in
joint stability. However, the anterior capsule recess between
these two structures provides an excellent surgical window
to the joint that does not disturb stability.

Operative Treatment

The indication for operative intervention for the degenera-
tive basal joint is a failure of conservative care to provide
suf cientrelief of symptoms and preserve functional ability.
The speci ¢ types of surgical procedures are usually broken
down between those for stage | disease and those for stages
I1-1V disease, depending primarily whether the cartilage of
the basal joint is yet unaffected or already has evidence of
degeneration. Procedures for stage | disease include volar
ligament reconstruction, thumb CMC arthroscopy, and
metacarpal extension osteotomy.

Initially described by Eaton and Littler, in 1973, volar
ligament reconstruction with a strip of autogenous exor
carpi radialis (FCR) tendon remains the procedure of choice
by which the basal joint can be most effectively stabilized
in stage | disease.'? This procedure has well established ef-
fectiveness, as long as there is only early chondromalacia
and no frank cartilage eburnation found intraoperatively. It
has been shown to be successful in halting the radiographic
progression of the disease. Lane and Eaton®® reported 100%
without radiographic progression at average 5-year follow-
up, and Freedman and colleagues®* reported 65% without
an increase in radiographic stage at an average 15-year fol-
low-up. Pinch strength was adequately restored at the early
follow-up, with 76% having strength equal or greater than
the contralateral thumb, 16% with greater than 90% contra-
lateral strength, and 8% between 70% to 90% contralateral
strength. However, results regarding pain relief were not
as impressive; 72% had complete pain relief at 5 years and
66% of those who had not progressed at 15 years, in terms
of radiographic stage, were noted to be symptomatic.

Technique: Volar Ligament Reconstruction

An incision is made extending over the thumb metacarpal
along the radial insertion of the thenar muscles, curving
proximally and ulnarly along the distal wrist crease to the
FCR tendon. Care is taken to preserve the palmar cutaneous
branch of the median nerve and the super cial branches of
the radial nerve and artery. The thenar muscles are elevated
off the metacarpal shaft and dissected radially to ulnarly
until the metacarpal base and volar capsule of the CMC joint
are exposed. The tendinous slip of the APL into the thenar
muscles often must be detached. A transverse arthrotomy
is performed between the beak ligament and APL and re-






