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Abstract-Injury to the triangular fibrocartilage complex (TFCC) can lead to
instability of the distal radioulnar joint (DRUJ). In this article, we have presented
a treatment method for patients with chronic traumatic TFCC injury. The surgical
technique described here demonstrates anatomical reconstruction of the volar and
dorsal distal radioulnar ligament using an autologous palmaris longus tendon
graft. In the period 2014-2023, 22 patients with chronic traumatic injury to the
triangular fibrocartilage complex, leading to instability of the DRUJ, were oper-
ated on in our clinic. The main parameters studied pre- and post-operatively were:
degree of pain during active movements in the wrist joint and prono-supination
of the forearm, range of active movements in the same joints, stability of DRUJ
and grip strength relative to the contralateral limb. All 22 patients reported pain
reduction with active wrist movements and forearm prono-supination. This sur-
gical technique with anatomically based reconstruction of the distal volar and
dorsal radioulnar ligament provides restoration of stability of the distal radioulnar
joint and reduction of pain in patients with chronic injury to the triangular fibro-
cartilage complex.
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1. Introduction

The skeletal architecture of the distal radioulnar joint (DRUJ) provides minimal sta-
bility, as the sigmoid fossa of the radius is shallow and its curvature is 50% greater than
that of the ulnar head®.Because of its incongruent articulation, the distal radioulnar joint
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relies heavily on the surrounding soft tissues for stability. The triangular fibrocartilag-
inous complex (TFCC) is generally accepted as the primary soft tissue stabilizer of the
distal radioulnar joint, of which the volar and dorsal radioulnar ligaments are the pri-
mary components. The triangular fibrocartilaginous complex contains three compo-
nents: the articular disc, the superficial and deep radioulnar ligaments, and the ulnolu-
nate and ulnotortriquetral ligaments. Secondary stabilizers of the distal radio-ulnar joint
include the tendon sheath of the tendon of m. extensor carpi ulnaris (ECU), the distal
part of the interosseous membrane and m.pronator quadratus. The triangular fibrocarti-
laginous complex, in turn, contains deep fibers that attach to the base of the processus
styloideus of the ulna along with the ulnocapitate ligament, and its superficial fibers
attach to the tip and middle part of the processus styloideus of the ulna along with the
ulnotriquetral ligament.

The foveal insertion of the deep fibers of the TFCC contributes more to the stability
of the distal radioulnar joint due to its closer relationship with the rotational axis of the
forearm.

Therefore, fractures of the apex of the processus styloideus of the ulna with disrup-
tion of only the distal components of the TFCC will not result in instability of the distal
radioulnar joint.

In isolated posttraumatic DRUJ instability, the most common cause is a traumatic
moment involving a fall onto an outstretched arm or forced wrist rotation, which is
followed by wrist swelling with ulnar carpal joint pain aggravated by forearm prono-
supination and active wrist movements. Pain at rest and swelling usually improve with
time, but pain with active movement persists and may be associated with symptoms of
mechanical instability, including grip weakness and the presence of a click in the joint.

Palmer proposed a classification system for TFCC injuries that divided them into
traumatic and degenerative?. In this article, we focus on the treatment of chronic trau-
matic injuries to the TFCC. In our opinion, radioulnar ligament reconstruction offers
the best opportunity for anatomic reconstruction of the TFCC and restoration of normal
primary stability and kinematics of the distal radioulnar joint.

2. Method

In the period 2014-2023, 22 patients with chronic traumatic injury to the triangular
fibrocartilage complex, leading to instability of the DRUJ, were operated on in our
clinic. The main parameters studied pre- and post-operatively were: degree of pain dur-
ing active movements in the wrist joint and prono-supination of the forearm, volume of
active movements in the same joints, stability of DRUJ and grip strength relative to the
contralateral limb.

Operative technique: The interval between the 5th and 6th extensor compartment is
reached through a dorso-ulnar approach of the wrist joint (fig. 1).
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Fig.1 Lazy S dorsal access to the DRUJ between the 5th and 6th osteofibrous canals

The 5th osteofibrous canal is opened and the tendon of the extensor digiti minimi is
outlined. The DRUJ is reached by advancing an L-shaped ulnar-based flap from the
joint capsule of the DRUJ(fig.2) and debridement of all injured and fibrotic tissue(fig.
3).

Fig. 2 Exposure of DRUJ after L-shaped capsulotomy
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Fig. 3 Debridement of fibrous tissues in the area of the TFCC

The 4th osteofibrous canal is elevated subperiosteally. It continues with the for-
mation of a bony canal in the radius a few millimeters proximal to the lunate fossa and
5 mm radial to the articulating surface of the sigmoid fossa. This is followed by the
formation of a bony tunnel that starts at the neck of the ulna and exits at the base of the
styloid of the ulna, where the deep fibers of the triangular fibrocartilage complex are
captured. The bone tunnel is formed with a width according to the thickness of the
tendon graft. Our preferred tendon graft is the palmaris longus tendon. In cases where
m.palmaris longus is missing, a tendinous band is cut off from m. flexor carpi radialis.

The tendon graft is passed through the bony tunnel of the radius, with its volar and
dorsal arms directed to the fovea of the ulna following the direction of the radioulnar
ligaments (fig. 4), where both arms are placed through the bony tunnel of the ulna and
brought ulnarly to the neck of the ulna (fig. 5), where it is fixed to the ulna via an
anchor, after repositioning the distal radioulnar joint (fig. 6).
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Fig. 5 Placement of a tendon graft through the bone tunnel in the ulna and tensioned to stabi-
lize the DRUJ
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Fig. 6 Fixation of the tendon graft to the ulna using an anchor

Alternatively, the two arms can be passed in opposite directions and around the neck
of the ulna, then sutured together. Regarding the stability of the fixation, Georgi
Ganchev found the highest percentage of stability and strength of tendon graft attach-
ment by anchor, followed by end-to-end tendon suture and finally resorbable screw
attachment®.

For the first 6 weeks, prono-supination is blocked with a K-needle and a volar cast.
At week 8, the splint is removed and full active range of motion is encouraged. The
patient is recommended not to perform heavy physical efforts before 3 months after the
operation.

3. Results

All 22 patients reported pain reduction with active wrist movements and forearm
prono-supination. Postoperatively, the average wrist range of motion was extension
75°, flexion 70°, supination 75°, and pronation 85° (fig. 7).
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Fig.7 Functional result 4 years postoperatively

All but one patient who underwent distal radioulnar ligament reconstruction showed
clinically improved and restored stability of the radioulnar joint. The grip strength of
the operated limb is 85% of the grip strength of the contralateral upper limb.
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4. Discussion

The main indication for distal radioulnar ligament reconstruction is instability of the
distal radioulnar joint with irreparable injury to the triangular fibrocartilage complex.
DRUJ instability can coexist with other causes of ulnar wrist pain, including m.ECU
tendon subluxation, ulnar carpal impingement syndrome, and DRUJ arthritis. These
conditions, among others, should be considered in the differential diagnosis plan in or-
der to clarify the painful symptomatology before determining DRUJ instability as a
leading factor. If instability occurs due to poor union in distal radius fractures, ligamen-
tous reconstruction can be performed along with a corrective osteotomy of the radius.
In fact, any significant bony deformation should be corrected before resorting to liga-
mentous reconstruction in order to restore stability to the DRUJ.

Ligament reconstruction of DRUJ is contraindicated in the presence of already ad-
vanced arthrosis of the joint. Distal radioulnar ligament reconstruction offers the best
opportunity to restore normal primary stability and kinematics of the distal radioulnar
joint. Although if we consider that one of the ligaments provides dominant stability of
the DRUJ in a particular position of the forearm in supination or pronation, then the
other ligament provides secondary stability. Which in itself leads us to think that both
the volar and dorsal radioulnar ligaments must be injured for complete joint luxation to
occur*S, Therefore, reconstruction of both ligaments will provide optimal restoration of
normal kinematics of the distal radioulnar joint.

There are many described methods for DRUJ reconstruction: capsular plication;
non-anatomic tendon stabilizations with the m.ECU tendon, dynamic muscle transfer
and reconstruction of the sigmoid fossa of the radius®”8. These surgical interventions
do not restore the normal anatomy of the joint and thus cannot be a reliable method to
restore the normal function of the DRUJ, and may lead to limitation of active move-
ments in the joint itself°,

Adams-Berger reconstruction aims to connect the distal radius and ulna using a ten-
don graft that mimics the native anatomic sites of TFCC insertions, thereby restoring
normal joint kinematics. This makes this operative technique the preferred method for
restoring the function and stability of DRUJ.

5. Conclusion

This surgical technique with anatomically based reconstruction of the distal volar
and dorsal radioulnar ligament provides restoration of stability of the distal radioulnar
joint and reduction of pain in patients with chronic injury to the triangular fibrocartilage
complex.
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