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Abstract
We present a case of a radiocarpal fracture dislocation. The injury of
the distal radioulnar joint was initially underestimated and only fixed
with screws and a K-wire without addressing the radiocarpal instability. In the further course, the patient developed a painful radiocarpal
dislocation and an impaired Range Of Motion (ROM) of the affected
wrist. During rescue surgery the carpus was reduced and centralized
into the radial fossa. One year later, the patient was mainly pain free
and the ROM improved. Nevertheless, the radiographs showed signs
of posttraumatic osteoarthritis already.
These complex injuries are rare, often mistaken for distal radius
fractures, and highly unstable. Indirect signs for instability need to be
recognized, such as carpal bony tears and subluxations.
The goal of treatment is to stabilize the reduced joint by a sufficient
osteosynthesis of bony structures and a ligament reconstruction if warranted.
Nevertheless, the outcome is poor with a high rate of posttraumatic
osteoarthritis.

Introduction
The radiocarpal fracture dislocation is a rare traumatological
event, mainly caused by high energy trauma. The mechanism
is a shearing or rotational movement, sometimes combined
with a radiocarpal dislocation and a rupture of the radiocarpal
ligaments. It is a severe injury and needs recognition as such to
achieve the best functional outcome. In most cases, the treatment consists of anatomical reduction and internal fixation together with a ligament repair [1-5].
We present a case of an insufficiently treated radiocarpal
fracture dislocation and its salvage procedure.

Case description
The patient was a 42-year-old male storekeeper and injured
in a motorcycle accident. Besides a pelvic fracture (classified AO
C1) and a fracture of the left distal radius (AO 23 B1), he sustained a distal radius fracture of the right side. The radiographs
showed a distal radius fracture, classified AO 2R3B3.3, with palmar and dorsal osseous ligament tears of the carpus (Figure 1).
The carpus was centralized, showed no signs of dislocation and
the Distal Radio-Ulnar Joint (DRUJ) seemed unaffected. The CT
scan showed a small palmar rim fragment and palmar as well
as dorsal osseous ligament tears of the carpus, the DRUJ was
reduced.
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The diagnosis and operative revision strategies were discussed with the patient. A total wrist fusion as potential alternative was rejected and the patient decided to undergo another
rescue surgery, which was performed 4 months after the first
surgery.

Figure 1: Initial X-Ray evaluation of the right wrist. [A] The carpus
in the anterior posterior (ap) view is mainly centrally positioned in
the radial fossa and the DRUJ seems not to be injured. [B] shows a
fracture of the distal rim of the radius (AO 23 B3) and several osseous palmar and dorsal radiocarpal ligament tears in the carpal
region in the lateral view.

Sixteen days after the initial trauma, the fracture was treated
by open reduction and internal fixation with two lag screws for
the palmar rim fragment. Intraoperatively, an instability of the
DRUJ was diagnosed and temporarily stabilizedulno-radially
with two K-wires (1.6 mm) for 6 weeks (Figure 2). The postoperative treatment consisted of immobilization of the wrist and
elbow in an above elbow cast for 6 weeks.
The first postoperative X-ray already showed a palmar dislocation of the carpus despite the screw fixation but remained
untreated (Figure 3).

Figure 2: Postoperative X-ray (ap [A] and lateral [B]) showing screw
fixation of the palmar rim fragment and transfixing K-wires of the
DRUJ. The carpus is centrally positioned in the radial fossa in lateral
and ap view. After 3 months an MRI showed an increasing palmarand ulnar dislocation of the carpus and a dorsal dislocation of the
ulnar head in the DRUJ. The patient complained about wrist pain
and a restricted range of motion of pronation/supination (50-0-20
degrees) and dorsalextension/palmarflexion (10-0-10 degrees).

Figure 3: Follow up X-ray (ap [A] and lateral [B]) six weeks after
initial surgery: A palmar and ulnar dislocation of the carpus [B] and
secondary dislocation of the palmar rim fragment [A] can be visualized. They K-wires of the DRUJ have been removed.
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In this operation, a corrective osteotomy of the palmar fragment was performed, using a locking 2.4 mm plate (Synthes LCP
2,4 mm Titanium T-Plate) for fixation. The DRUJ was reduced
openly and stabilized ulno-radially with 2 K-wires (1.6 mm), the
Triangular Fibrocartilage Complex (TFCC) was fixed with vicrylsutures. A temporary radiocarpal fixation was decided upon intraoperatively and performed using 2 K-wires (1.6 mm) for 6
weeks. Additionally, an external fixator was applied for 6 weeks
from the radial shaft to the second metacarpal bone.
An additional surgical revision was necessary 5 days later, because one screw was intra articular in the DRUJ and had to be
removed (Figure 5).
One year after the rescue surgery, the patient presented
with a range of motion of pronation/supination with 60-0-50
degrees and dorsal extension/palmarflexion with 40-0-20 degrees (Figures 6,7). The patient complained about the limited
ROM but only reported about pain when lifting heavy weights.
Nevertheless, the severity of his other injuries made it impossible for him to fulfill his previous job.

Figure 4: An MRI (sagittal [A] and axial slices [B]) three months after initial surgery: The dislocation of the carpus in a palmar and
ulnar direction of the radial fossa are depicted. Further, a dorsal
dislocation of the ulna in the DRUJ is seen. The extensor carpi ulnaris tendon is displaced ulno-palmarly.

Figure 5: Postoperative X-ray (ap [A] and lateral [B]) after rescue
surgery shows a plate fixation of the palmar rim fragment and
transfixation of the DRUJ and the radiocarpal joint. The external
fixator was used for reduction and left in place to neutralize the
dislocating forces and prevent K-wire breakage.
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rim fragment. Small fragments are often a sign of high radiocarpal instability. In our opinion, their anatomic fixation is the
mainstay for a stable radiocarpal joint.

Figure 6: X-ray (ap [A] and lateral [B]) one year after rescue surgery
shows the carpus slightly shifting palmarly (lateral view) but mainly
centralized in the radial fossa. The DRUJ is reduced. Nevertheless,
the radiocarpal joint already shows signs of posttraumatic arthrosis: the joint space is reduced and the articular surface indistinct.

Figure 7: Clinical result (pronation [A] and supination [B]) of the
patients ROM at 1 year follow-up: pronation/supination 50-0-50
degrees of the injured right side.

Discussion
Radiocarpal fracture dislocations are rare injuries and account for 0.2% of all wrist injuries [6]. Radiocarpal dislocations
occur mainly in combination with distal radius fractures combined with disruptions of the radiocarpal ligaments as well as
a fracture of the ulnar styloid. These severe injuries need to be
distinguished from simple reversed Barton AO 23 B3 fractures
[1,4].
Besides standard diagnostics, a CT scan is mandatory to detect all bony tears and carpal instabilities preoperatively.
Not necessarily all radiocarpal dislocations have to be dislocated at the time of arrival [5]. Indirect sings for this injury, such
as subluxation in the radiocarpal joint, minor fractures of the
distal rim of the radius (dorsal or palmar), and bony avulsions of
radiocarpal ligaments lead to the diagnosis. Due to its instability, radiocarpal dislocations need surgical treatment in terms of
open reduction, internal fixation, and ligament repair [7-9].
As this type of injury has been recognized, different classifications for radiocarpal fractured is locations have been proposed.
The first was published in 1985 by Moneim and distinguishes
between Type I (dislocation of only the radiocarpal joint), and
type II (additional intercarpal dislocation). However, this classification is rarely used [10]. Another one has been proposed
by Dumontier [2]. It distinguishes between minor radius fractures (group 1), involving less than one-third of the width of the
scaphoid fossa, and greater fragments (group 2), involving more
than one-third of the width.
Dumontier points out, that the outcome of patients with
group-1-injuries, as in our case, is usually poor, whereas group2-fractures have a better outcome [2]. This undermines the severity of the presented case and the importance of the palmar
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A few mistakes have been made in the treatment of our
patient. The patient´s wrist instability was not recognized although indirect signs were clearly present, probably because
the radiocarpal joint was not dislocated. The fracture was treated by simple screw fixation of the palmar fragment. Although
an instability of the DRUJ was disclosed intraoperatively, it was
addressed without any suspicion for further injuriesof the radiocarpal joint. The screw fixation was probably insufficient,
and the palmar fragment dislocated secondarily.
The palmar distal radius rim fragment seems to be a key fragment for the palmar stability of the wrist, as it has already been
reportedin a small series of five cases which all presented with
palmar radiocarpaldislocations [11]. In our case, the increasing
radiocarpal instability was primarily detected within the postoperative X-ray’s and rescue surgery was planned. The goal of
this complex surgery, 4 months after initial surgery, was to centralize and stabilize the carpus in the radiusat any cost, which
meant to use radiocarpal K-wires and an external fixator, additionally to the plate.
The initial X-ray examination already showed small dorsal
and palmarshear fragments, indicating ruptures of the radiocarpal ligaments with potential instability. Besides, a subtitle
subluxation in the radiocarpal joint can be observed (Figure 1).
A thorough preoperative physical examination, eventually under image intensifier, could have led to the diagnosis and discovered the severe instability of the carpus. In this case, maybe
an initial plate fixation using a distal rim plate, or a hook plate
could have guaranteed the stability of the palmar rim fragment [12]. Nevertheless, if instability persists, ligamental- and
capsular-tears need to be addressed. In radiocarpal fracture
dislocations, ligamental lesions usually occur palmarly and dorsally [13]. Given the severity of this injury, a palmar and dorsal
approach can be necessary for ligamental and capsular repair.If
sutures are likely to be insufficient, it has been suggested to use
anchors instead [14].
As in our case one year after rescue surgery (Figure 6), the
development of early osteoarthritis are very common as described in most cases [2,6,15]. Based on the serious sequelae of
this injury, a wrist fusion is an alternative to our rescue attempt.
Nevertheless, as this injury occurs mainly in young patients, we
preferred a joint-preserving surgery. This underlines the need
for early recognition and stable fixation of the injury.
Conclusion
Conclusively, radiocarpal fracture dislocations are rare and
underestimated injuries. The instability of the radiocarpal joint
and DRUJ needs to be distinguished from simple reversed AO 23
B3 Barton fractures. The complex instability must be detected
and treated surgically by osteosynthesis and joint stabilizing
measures, such as sutures, transfixing K-wires or even external
fixation. The palmar rim fragment fixation is the key for a stable
radiocarpal joint. Nevertheless, the results are commonly poor
with a high rate of developing posttraumatic osteoarthritis. A
radiocarpal arthrodesis can therefore be an alternative.
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