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Résumé  L’augmentation  des  contrôles  aux  aéroports  depuis  les  attentats  pose  de  plus  en  plus
de problèmes  aux  patients  porteurs  de  matériels  orthopédiques.  La  détection  de  ces  matériaux
dépend de  plusieurs  facteurs.  Parmi  ceux-ci, on  note  le  type  de  matériau  (ferreux, titane, etc.),
le type  de  matériel  (prothèse, clou, plaque.  .  .) et  la  sensibilité  des  portiques.  De  nos  jours, de
plus en  plus  de  patients  sont  arrêtés  dans  les  aéroports  et  il  est  recommandé  de  fournir  un
document au  patient  attestant  de  la  présence  de  matériel  orthopédique.
© 2012  Elsevier  Masson  SAS.  Tous  droits  réservés.

Depuis  le  11  septembre  2001, les  portiques  et  en  parti-
culier  les  détecteurs  à  main  sont  devenus  plus  sensibles,
augmentant  considérablement  le  taux  de  détection  des
implants  orthopédiques  dans  les  aéroports  [1].  Parallè-
lement, de  nombreuses  études  ont  été  faites  sur  les
paramètres  influençant  la  détection  des  implants  orthopé-
diques.

La  détection  des  métaux  repose  sur  la  présence  d’un
champ  électrique  couplé  à  un  champ  électromagnétique

! Cet article est consultable sur www.sciencedirect.com et sur
www.emc-consulte.com/produit/rcot.

∗ Auteur correspondant.
Adresse e-mail : romuald.luth@yahoo.fr (R. Luth).

généré  par  le  portique.  Certains  métaux  (fer, nickel, cobalt)
placés  dans  un  champ  électromagnétique  produisent  un  cou-
rant  d’induction  qui  est  détecté  par  les  portiques  ou  les
détecteurs  à  main.

Plusieurs  facteurs  influencent  la  détection  des  métaux  et
donc  des  implants  orthopédiques  et  en  particulier  le  poids
du  dispositif  implanté  (supérieur  à  145  g).  Ainsi, Grohs  et
Gottsauner-Wolf.[2] ont  proposé  en  1997  une  carte  préci-
sant, pour  chaque  patient, la  localisation  et  le  poids  du
matériel  (orthopédique).

Les  taux  de  détection  des  implants  en  fonction  de  la
localisation  ont  été  établis  à  67  %  (membre  inférieur), 17  %
(membre  supérieur), et  à  14  %  (rachis)  [3].  Dans  l’enquête
d’Abassian  sur  154  patients, la  moitié  des  implants  a  été
détectée, mais  72  %  des  patients  n’ont  rapporté  aucun

1877-0517/$ – see front matter © 2012 Elsevier Masson SAS. Tous droits réservés.
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How a so simple technique can give complications ? 

Main complications

Trapezectomy & Pain …
Delay to reach stable and usefull thumb
Loss of strength
No improvement with adjunctions (LTRI …)
No improvement with arthroscopy
Thighrope ? 

Trapezectomy & Pain 
Proximalisation and Conflict with scaphoid or trapezoid



2

Secondary to carpal instability
Yuan BJ, et al J HSa 2009 

Trapezectomy & Pain Trapezectomy & Pain 

No differences … before & after
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CURRENTCONCEPTS

Current Concepts of the Anatomy of the Thumb
Trapeziometacarpal Joint

J. Ollie Edmunds, MD

This review article describes the anatomy of the thumb trapeziometacarpal joint. In the final
phase of opposition screw home torque rotation of the volar beak of the thumb metacarpal
in the pivot area of the trapezium recess and tension on the dorsal ligament complex create
stability for power pinch and power grip. The resulting compressive shear forces can lead
over time to trapeziometacarpal joint osteoarthritis. (J Hand Surg 2011;36A:170–182.
Copyright © 2011 by the American Society for Surgery of the Hand. All rights reserved.)
Key words Anatomy, opposition, osteoarthritis, screw home torque, trapeziometacarpal
joint.

The anatomy of the trapeziometacarpal (TM)
joint of the base of the thumb is masterfully
engineered (Fig. 1). Ancient Greek physi-

cians,1 many centuries ago, marveled at the oppos-
able human thumb. Hippocrates, the ancient Greek
philosopher and physician known as the father of
medicine (460 BC–370 BC), called the thumb the
anti-hand, as it resisted the power of all the other
digits. Aristotle asserted that the hand (along with
reason and speech) separated humans from other
animals. Galen, surgeon to the gladiators, studied
the anatomy of primate thumbs when human dis-
section was forbidden. Poliomyelitis and leprosy
patients with absent opposition, war veterans miss-

ing thumb opposition, and children born with ab-
sent thumbs are severely impaired without the
critical function of opposition.

The thumb determines prehension in the hand. Op-
position, the most important type of prehension, occurs
at the TM joint. Opposition with screw home torque
rotation is the positioning of the thumb so that it can
oppose the other digits, with the tip of the thumb dia-
metrically opposite to the tips of the other digits (Fig.
2). Opposition requires stability in power pinch and
grip. It is innate in the unborn fetus (Fig. 3).

The evolution of TM anatomy for opposition in
primates with opposable thumbs capable of power
pinch and grasp occurred over millions of years. Adrian
Flatt, the distinguished hand surgeon, traced the thumb
skeleton for at least 370 million years to the pectoral fin
of an extinct fish and to mammal-like reptiles that lived
200 million years ago. In his article “Grasp,” Flatt2

states the following:

About 5 million years ago, future man split off
from the apes, and between 3 and 4 million
years ago “Lucy” developed. Properly named
Australopithecus afarensis, her given name was
derived from the Beatles’ song “Lucy in the Sky
with Diamonds,” which was popular at the time
her bones were discovered. Lucy was 3½ feet
tall with arms longer than modern man and
small, strong hands.. . . There is now evidence
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abductor pollicis brevis muscle abducts the thumb at the
TM joint. The opponens pollicis then rotates the thumb
so that the flexor brevis, adductor pollicis, and flexor
pollicis longus can further compress the TM joint. A
previously lax, subluxable, incongruous TM joint thus
gains articular congruence and rigid stability for power
pinch and grasp during the final phase of opposition, the
screw home torque rotation. The trapezium recess is the
pivot area; the volar beak ligament is not the pivot

point. The dorsal ligament complex becomes oblique
and shortens under tension as the TM joint space is
compressed during screw home torque rotation in the
last phase of opposition, so that the TM joint converts
from gross laxity to powerful stability.

SCREW HOME TORQUE ROTATION AND THE
DYNAMIC FORCE COUPLE
In the static resting position (Fig. 1), the prominent
volar beak of the thumb metacarpal is disengaged from
its recess in the trapezium, the TM joint space is rela-
tively large, and both the volar beak ligament and the
dorsal ligament complex are lax. In the final phase of
opposition during either active or passive screw home
torque rotation, the dorsal ligament complex tightens,
the volar beak ligament becomes even more lax and
redundant, the TM joint is compressed, and the volar
beak of the thumb metacarpal is tightly compressed into
its recess area in the trapezium. This dynamic force
couple (Fig. 7) changes the TM joint from incongruity
to congruity and from laxity to rigid stability. It changes
a normally lax TM joint into a stable TM joint to
support the powerful forces on the thumb in power
pinch and grasp (Fig. 8).

TRAPEZIOMETACARPAL JOINT POSITIONS OF
THE THUMB
The positions of the thumb TM joint (Fig. 9) are resting,
hitchhiker, opposition without screw home, and oppo-
sition with screw home torque rotation. These names
are clearer than others such as pronation, supination, or
retroposition. In the hitchhiker position, the extrin-
sics—abductor pollicis longus (APL), extensor pollicis
brevis, and extensor pollicis longus—retract the thumb
metacarpal, so that the volar beak of the metacarpal is
disengaged from the recess in the trapezium. In the
static resting position, the TM joint is loose and lax.
Opposition is essential for power grip, power pinch,
thumb-to-side pinch, thumb-to-tip pinch, 3 jaw chuck
pinch, and delicate precise touch.

TRAPEZIOMETACARPAL LIGAMENTS
The volar beak ligament (Fig. 10), which is thin, weak,
and translucent, is taut only in the hitchhiker position. In
that hitchhiker position, the volar beak ligament is taut,
the volar beak of the thumb metacarpal disengages (Fig.
11) from its recess in the trapezium, the dorsal ligament
complex is lax, and the TM joint is unstable.

Various anatomists and surgeons have more recently
studied TM anatomy.12–16 Bettinger et al.12 at the Mayo
Clinic exhaustively identified 16 separate ligaments
around the TM joint. The hand surgeon, however, needs

FIGURE 1: Resting TM joint. The TM joint is lax and
subluxable in the resting position. The convexity and
concavity of the trapezium and the relatively large TM joint
space are seen close up, through the TM window in the resting
position. When the thumb TM joint is in the resting position,
the volar beak of the thumb metacarpal, seen on the left (with
its attached long, thin volar beak ligament), is disengaged from
its distinct recess in the volar trapezium, and the dorsal
ligament complex is lax. The critically important dorsal
ligament complex on the right is short and thick, and it is
relaxed in the resting position. The force couple that
compresses the volar beak of the thumb metacarpal into the
trapezium depends on the dorsal ligament complex and occurs
in the final phase of opposition. This screw home torque
rotation changes a lax, incongruous TM joint to a rigidly
stable, congruous joint for power grip and power grasp.
Reprinted from Edmunds JO. Traumatic dislocations and
instability of the trapeziometacarpal joint of the thumb. Hand
Clinics 2006;22:365–392, with permission from Elsevier.
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120-kg force in the TM joint, a huge, deforming force
for a 70-kg human. The compressive forces at the TM
joint can be 12 times the force in lateral pinch at the tips
of the thumb and index finger, and the shear stresses are
2.5 times the applied force. The dorsal ligament com-
plex is the key ligament in stabilizing these powerful
dorsal subluxing forces in power pinch and power
grip.

Various observers have revised their original conclu-
sions regarding the TM dorsal ligament complex. Al-
though the Mayo group12 (Bettinger et al.) originally
reported that the “anterior oblique ligament” (volar
beak ligament) was the primary stabilizer of the TM
joint and that the dorsal ligament complex did not play
a primary or secondary role in thumb stability, they later
concluded that the dorsal ligament complex is the wid-
est, thickest, and shortest ligament spanning the TM
joint and is an important stabilizer of the TM joint,
whereas the “anterior oblique ligament” (volar beak
ligament) was relatively weak.18 The dorsal ligament
complex contains both longitudinal and oblique por-
tions that create stability when the metacarpal rotates

in the TM joint. Strauch et al.17 in New York City
studied the anatomy of the TM joint using serial sec-
tioning of the ligaments and dorsal dislocating forces on
the thumb metacarpals. They concluded that the dorsal
ligament complex was the primary restraint to dorsal
dislocation and that the volar beak ligament, in effect,
permitted dorsal dislocation by stripping subperioste-
ally from the base of the thumb metacarpal in a pure
TM dislocation. Their conclusions were confirmed in
Toronto by Van Brenk et al.,20 whose biomechanical
study of stability of the TM joint showed that the dorsal
ligament complex is its primary stabilizer. Other au-
thors have shared this view.13,21

THE VOLAR BEAK LIGAMENT
The volar beak ligament (Fig. 10) arises from the
volar beak of the thumb metacarpal and inserts
on the volar trapezium, outside the recess into
which the volar beak inserts, locks, and rotates.
Pellegrini22 calls this the palmar beak ligament.
Eaton et al.23 call it the anterior oblique ligament
or the volar ligament. Kaplan24 calls it the ulnar

FIGURE 7: Dynamic force couple. A The TM joint in the static resting position. The volar beak of the thumb metacarpal is
disengaged from its recess in the trapezium, the TM joint space is large, and both the volar beak ligament and the dorsal
ligament complex are lax. B The dynamic TM position of power pinch or power grip with screw home torque rotation, in
which the dorsal ligament complex tightens, the volar beak ligament becomes even more lax, the TM joint is compressed,
and the volar beak of the thumb metacarpal is compressed into its recess in the trapezium. This forms a dynamic force
couple that changes the TM joint from incongruity and laxity to congruity and rigid stability (Drawings by Miguel Pirela-
Cruz, MD, El Paso, TX). Reprinted from Edmunds JO. Traumatic dislocations and instability of the trapeziometacarpal joint
of the thumb. Hand Clinics 2006;22:365–392, with permission from Elsevier.
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ligament, and Zancolli and Cozzi25 call it the pal-
mar ligament. The volar beak ligament is com-
pletely lax during the screw home torque phase of
opposition in power pinch and power grasp and
therefore plays no part in the prevention of dorsal
subluxation during power pinch or power grip.

The volar beak ligament is thin, weak, and so trans-
lucent that a metal instrument shows through it (Fig.
11). It tensions at maximum volar beak disengagement
(Fig. 10 ) in the hitchhiker position and is completely lax
in the screw home torque rotation phase of opposition.
If the volar beak ligament is cut (Fig. 13 ), the TM joint
still functions and becomes stable with screw home
torque rotation, as long as the dorsal ligament remains

intact and can become oblique (Fig. 14 ) and shorten in
tension to lock the beak into the trapezium recess. The
volar beak ligament is tensioned only when the thumb
is placed in the hitchhiker position and plays no part in
stabilizing the TM joint in power pinch and grasp,
contrary to what surgeons have learned for years.

THE INTERMETACARPAL LIGAMENT
The intermetacarpal ligament, an important liga-
ment between the thumb and index metacarpals, is
more important than commonly realized. If both
the dorsal ligament complex and the volar beak
ligament are cut, the TM joint dislocates but re-
mains in contact with the index metacarpal if the

FIGURE 8: Sagittal sections of the TM joint. These sagittal sections were created by cutting a frozen TM joint, with a band saw,
through the plane of the dorsal ligament complex, the volar beak, and the volar beak ligament. A The sagittal section TM joint is
in the resting position: the TM joint is wide, the volar beak is disengaged from the trapezium recess, and both the volar beak
ligament and the dorsal ligament complex are relaxed. B The TM joint is in screw home torque rotation opposition: the joint is
compressed, the volar beak is engaged and locked into the trapezium recess, the volar beak ligament is redundant, and the dorsal
ligament complex is oblique and taut (Courtesy of Ollie Edmunds, MD).

FIGURE 9: Thumb TM positions. The primary TM positions are A resting, B hitchhiker, and C screw home torque rotation
opposition (Courtesy of Ollie Edmunds, MD).
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You loose the fixed point 

Loss of strength No improvement with «plasty » (LTRI)

Naram A  et al Hand (N Y) 2016 

Retrospective / Comparative / N = 200 Thumbs / FU = 1 Y
trapeziectomy alone / trapeziectomy with ligament reconstruction and tendon interposition

Complications  : 39%
Major (REOP ) = 5% 

More complications in « adjunction » group 
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No improvement with arthroscopy

Liverneaux P 
Lyon Wrist 2016 *  your wife is with Gino 

*

No differences … after 1 year

Thighrope ? 

Mohan A et al  J Orthop. 2015

No differences …
with and without But new complications with thighrope

Revision surgery for painful proximalisation of the first metacarpal 
after trapezectomy
N = 6 
No patient was completely pain-free / proximalisation not prevented

Szalay G et al Handchir Mikrochir Plast Chir 2015 

Outcome comparison of  primary trapeziectomy
versus secondary trapeziectomy

N = 16/15 
No differences
Kaszap B et al J Hand Surg Am 2013 

How to treat ? 

Trapezectomy & Pain …
Delay to reach stable and usefull thumb
Loss of strength
No improvement with adjunctions (LTRI …)
No improvement with arthroscopy
Thighrope ? 

You can’t remove a trapezectomy ! 

How to prevent ? 

Trapezectomy & Pain …
Delay to reach stable and usefull thumb
Loss of strength
No improvement with adjunctions (LTRI …)
No improvement with arthroscopy
Thighrope ? 

Prefer partial trapezectomy + interposition ( pyrocarbone / cartilage …)
Or …
Prosthesis

Conclusion 

Trapezectomy is the gold standard …

BUT TO REVISE A PROSTHESIS 

Less ideas you have, more you believe in  


