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Abbreviations: TM joint, trapeziometacarpal joint; OAL, 
anterior oblique; DRL, dorsoradial; POL, posterior oblique; IML, 
intermetacarpal

Introduction
The wide range of mobility of the thumb and its capacity for 

opposition are one of the main evolutionary elements that differentiate 
our species from the rest of the animals. To understand this mobility, 
we should consider the thumb as an articular complex that includes 
the joints: scaphotrapezial, trapeziometacarpal, metacarpophalangeal, 
and interphalangeal. We will focus only on the trapeziometacarpal 
joint.1,2

The TM joint, is a biconcave-convex or reciprocal saddle joint. 
From an evolutionary standpoint, joint stability was sacrificed in order 
to grant greater mobility.1,2 According to Bettinger et al.2 to stabilize 
this join, a complex ligamental apparatus developed, composed of 16 
ligaments.

The trapeziometacarpal joint (TM joint) dislocation without 
fracture is a rare event, and there are only 39 cases published in English 
literature from 1983-2008.3–5 This injury is usually caused by an axial 
loading and flexion of the thumb metacarpal, with a dislocation in a 
dorsal direction. It is believed that this dislocation is due to a variety 

of injuries, from a disruption of the dorsoradial ligament with distal 
stripping of the anterior oblique ligament to complete avulsion of all 
ligaments.3,6

While there are multiple anatomical studies about the stabilizing 
ligaments of the TM joint, it is still discussed by the various authors 
which are the most relevant ligament in the complex for maintaining 
joint stability. The aim of this paper is based in a case report, to present 
a literature review of the current concepts about the anatomy of the 
TM joint ligaments.

Case report
A 30-year-old male patient with no known co morbidities presented 

to the emergency room of Hospital Pasteur (Montevideo, Uruguay) 
with acute right hand trauma due to a 2 meter-high fall, impacting 
with an open hand and thumb in abduction and extension. On physical 
exam, edema and pain in the thumb with functional impotence were 
observed. Radiographs showed dorsal TM joint dislocation without 
fracture (Figure 1). Closed reduction maneuvers were performed 
under local anesthesia with Xilocaine 2%. Post procedure radiographs 
showed good position and congruity after the closed reduction. 
Finally, the hand was protected with a Thumb Spica Cast for 6 
weeks. Once the cast was removed, exist a complete recovery with 
complete mobility and without joint instability in his thumb. Having 
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Abstract

Background: Trapeziometacarpal joint (TM joint) dislocation is an uncommon lesion, 
mentioned primarily in isolated case reports. Various treatment modalities are used, 
including conservative and surgical options; however no gold standard approach exists for 
this rare injury. We present such a case, and review the current literature concepts about the 
anatomy of the TM joint and its stabilizing ligament. 

Case Report: We report a case of a patient presenting an acute TM joint dislocation, 
handled with closed reduction maneuvers under regional block anesthesia and a splint for 6 
weeks. With complete full recovery of thumb function.

Discussion: Isolated dislocation of the TM joint is a rare lesion in the hand, caused by an 
injury to the ligament stabilizers. An complete understanding of the anatomy is necessary to 
make a correct diagnosis and treatment. Despite this, there are differences between different 
authors about which ligaments have a greater function in the stability of the joint. Since 
Bettinger’s description, it was maintained that the main stabilizer of this joint whas the 
palmar oblique ligament, known by the name of beak ligament. 

Conclusion: We believe that according to the current evidence the DRL, or a dorsal 
root ligament complex, is the main stabilizer of the TM joint, although findings are not 
conclusive. Understanding the anatomy of the region is important for comprehending the 
physiopathology of this rare dislocation, and avoids misconceptions of widely established 
anatomical concepts in the different literature. What will be essential for surgical treatment?
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the approval of the ethics committee of our hospital, as well with the 
patient’s signed authorization consent. Based on this case, we carried 
out a literature review of new published concepts of the stabilizing 
ligament system of the TM joint.

Figure 1 Rx image of the patient, showing dorsal and radial dislocation of 
the TM joint.

Discussion
Isolated TM joint dislocation is associated with various degrees of 

joint capsule and ligament damage. Existing to this day, misconceptions 
about which ligament is the one that presents the greatest function in 
joint stabilization to avoid dislocation.

The TM joint, is a biconcave-convex or reciprocal saddle joint. 
From an evolutionary standpoint, this joint sacrificed stability to gain 
greater mobility. In order to preserve as much stability as possible, 
a complex ligament apparatus evolved alongside these changes. 
The composition of this apparatus is variable according to different 
authors, ranging between 3 and 16 ligaments.6–8 Currently, Bettinger 
description of 16 ligaments is the most accepted.2

Of these, according to Pieron, it is accepted that there are 4 
ligaments that have the greatest function in joint stability: anterior 
oblique (OAL) or beak ligament, dorsoradial (DRL), posterior 
oblique (POL), and intermetacarpal (IML).9 It is unclear which, 
among these 4 ligaments, is the most relevant one. Eaton & Littler10 
in his description of the surgical technique of ligament reconstruction 
for trapeziometacarpal arthrosis, believed that the OAL was the key 
structure in maintaining joint stability and preventing dorsoradial 
subluxation. For a long time this concept was accepted, being repeated 
in the different bibliography until today.

Harvey & Bye11 found the POL to be key structure in maintaining 
joint stability. While Pagalidis et al.12 disagreed, proposing that 
IML was the most important. Shah et al.13 in a metacarpal trapezius 
dislocation case report, found that the injured ligament was the DRL. 
This concept was endorsed by Strauch et al.6 in a cadaveric study 
looked for the ligament that fulfilled the greatest function in preventing 
TMJ joint dislocation. They established that an intact DRL prevents 
this dislocation, although they do not rule out that the beak ligament 
has a stabilizing joint function. This concept was repeated by Van 
Brenk et al.14 who concluded that sectioning the DRL produced the 
greatest dorsoradial subluxation of the thumb metacarpal. Bettinger2 

in his anatomical description of the ligament complex, establishes as 
a hypothesis based on the results of his description, that given the 
size and thickness of the DRL, it should have a key function in the 
stabilization of the thumb.

Edmunds1 defines a dorsal ligament complex, composed of 
the DRL and POL, being this largest, thickest, strongest, and most 
important ligament of the TM joint. Hagert et al.15 find that the 3 
dorsal ligaments had significantly more nerve endings (Pacinian 
corpuscles, Ruffini endings, or Golgi-like) than the 2 volar ligaments. 
Concluding that the presence of mechanoreceptors in the dorsal TM 
joint ligaments infers a proprioceptive function of these ligaments in 
addition to their biomechanical importance in TM joint stability.

Ladd et al.16 described three dorsal deltoid-shaped ligaments, 
compounded by the radial back, central dorsum, and posterior oblique 
ligament. These are significantly thicker than the volar ligaments, 
with a significantly greater cellularity and greater sensory innervation 
compared with the previous oblique ligament. They also emphasized 
that the beak ligament is consistently a thin structure with a histologic 
appearance of capsular tissue with low cellularity.

D’Agostino et al.17 showed that the DRL is significantly shorter 
and thicker than the AOL, which is thin and ill-defined, which 
supports the premise that the DRL is the main ligament that gives 
greater joint stability.

Conclusion
Isolated dislocation of the TM joint is a rare lesion in the hand, 

caused by injury of the ligament stabilizers. We believe that according 
to the current evidence the DRL, or a dorsal root ligament complex, 
is the main stabilizer of the TM joint, although findings are not 
conclusive. Understanding the anatomy of the region is important 
for comprehending the physiopathology of this rare dislocation, and 
avoids misconceptions of widely established anatomical concepts in 
the different literature. What will be essential for surgical treatment.
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