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Introduction: and importance: Herein we present a rare case of multiple second to fifth carpometacarpal joint
fracture-dislocations. It is important in such cases to be aware of a high-velocity impact etiology of the fractures,
which will ensure proper imaging, diagnosis and treatment.

Case presentation: A 34-year-old male presented with severe pain in his left hand following a motorcycle accident.
He was diagnosed as multiple second to fifth carpometacarpal joint fracture-dislocations. He was successfully
treated with closed reduction with multiple Kirshner wires fixation under general anesthesia. A one-year follow
up confirmed excellent clinical results.

Clinical discussion: There are various surgical options including casting, closed reduction and percutaneous
pinning (CRPP), and open reduction internal fixation, however, the optimal treatment is still controversial. The
closed reduction is recommended in all CMC joint dislocations. Adding a K-wire fixation can create a secure
fixation and achieve an excellent outcome.

Conclusion: Multiple carpometacarpal joint fracture-dislocations is a very rare injury. Careful clinical examina-
tion is important for an accurate diagnosis and plain radiographic studies are necessary. Standard fracture
dislocation treatment can be used. Simple closed reduction with the K-wires fixation technique is easy to perform

and in our case achieved successful treatment in terms of clinical and radiographic outcomes.

1. Introduction and importance

Carpometacarpal (CMC) joint fracture-dislocations are rare, occur-
ring in less than 1% of hand injuries [1]. This condition is easily mis-
diagnosed, in up to 70% of cases [2], because the clinical presentation of
generalized swelling can obscure the characteristic deformities. Fracture
dislocations of the carpometacarpal joints are usually related to
high-force injuries such as motor vehicle accidents, crush injuries, and
heavy objects falling on the hand [3].

Herein, we report a case who presented with multiple carpometa-
carpal joint dislocations which were successfully managed operatively.
The clinical presentation, mechanism of injury, radiographic descrip-
tion, treatment, and post-operative rehabilitation are discussed. This
report has been written according to the SCARE 2020 guidelines [4].

2. Case presentation

The patient was a 34-year-old left hand-dominant male who

* Corresponding author.

presented to the emergency room with severe pain in his left hand 30
minutes following a motorcycle accident. He complained of pain,
swelling, and deformity in his left hand. The physical examination
showed prominent marked bony deformities at the dorsal aspect of his
left hand with marked tenderness at the 2nd to 5th carpometacarpal
joints (CMC joints). He could not move his left wrist due to severe pain.
Posteroanterior, oblique, and radiographic views were taken (Fig. 1) and
revealed dorsal dislocation of the 2nd to 5th CMC joints with a displaced
avulsion fracture at the base of the 5th metacarpal bone. We discussed
the positive findings with the patient and then we decided to manage the
fracture dislocations operatively by closed reduction with multiple
Kirshner wires fixation under general anesthesia. After general anes-
thesia was done, we performed closed reduction by longitudinal traction
with direct pressure over the dorsal base of the CMC joints in the palmar
aspect direction. We checked the alignment under fluoroscope and then
applied multiple pins with K-wire number 1.5 mm in each metacarpal
from the distal to the proximal direction (Fig. 2). Finally, we applied a
volar slab with the hand in the safe position. The postoperative
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Fig. 1. Anteroposterior, oblique and lateral radiographs of the patient’s hand showing dislocation of the second to fifth CMCs with avulsion at the base of the fifth

metacarpal bone.

Fig. 2. Anteroposterior, oblique and lateral radiographs of the patient’s hand showing congruency of the second to fifth CMC joints following K-wire fixation.

radiographs confirmed congruent joints of the left 2nd to 5th CMC
joints. The patient’s left hand was immobilized for 6 weeks, at which
time the K-wires and slab were removed, and he began physical therapy
for finger stiffness. Three months after the operation, he had regained
complete and painless mobility of the wrist, with full hand grip (Fig. 3),
and 6 months after the injury, he had returned to performing intense
physical exercise using the affected hand without problems. A plain
radiograph was done at 3 months and showed a minimally displaced
small fragment at the base of the 5th metacarpal bone without any
dislocation or subluxations of the other CMC joints (Fig. 4). He was very

satisfied with the results of the treatment at the last follow-up at 1 year
with a zero point score of the Disabilities of the Arm, Shoulder, and Hand
(DASH) questionnaire, and equal grip strength and pinch strength on
both sides.

3. Clinical discussion
Multiple carpometacarpal joint dislocations are very rare. One study

[5] investigated the incidence of hand fractures and found that CMC
joint fracture-dislocations in merely three of 1621 reviewed hand
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Fig. 4. Anteroposterior, oblique and lateral radiographs of the patient’s hand showing well-congruent second to fifth CMC joints with a minimal non-union at the

base of the fifth metacarpal bone.

fractures, an incidence of less than 0.2%. Regarding the anatomy of the
CMC joints, the fifth CMC joint is a saddle joint similar to the thumb
CMC joint that leads to the fifth CMC joint having more mobility than
the central three CMC joints. Moreover, the fifth metacarpal configu-
ration slopes toward the ulnar side while the fourth CMC is transverse
and the base of the 5th CMC joint is the point of insertion of the flexor
carpi ulnaris tendon, which are the two factors creating instability in the
5th CMC [3], while dislocation of the central three CMC joints is not
commonly seen.

The mechanism of this type of injury is usually a high-velocity impact

[6,7] as in our patient who had a motorcycle accident. These fracture
dislocations are classified into dorsal and volar dislocations, depending
on the direction of the force. The dorsal fracture dislocation is more
common than the volar fracture dislocation. Although simultaneous
divergence of the CMC joint dislocation in different digits has been re-
ported [8], our case was the common type of CMC dorsal direction
displacement.

In this type of injury, at least two plain radiographs with ante-
roposterior and lateral views should be obtained to aid an accurate
diagnosis. Parallel “M lines” are used for evaluation of the CMC joint(s)
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on the anteroposterior view [9]. The direction of displaced CMC joint
fracture dislocation(s) can be evaluated using the lateral view [2]. Our
patient could be diagnosed using plain radiographs. Advanced imaging
such as computer tomography can have a role in cases of occult fracture.

Open fracture dislocations, joint instability after failed closed
reduction, intra-articular damage, concomitant fractures to the carpal or
metacarpal bones, or displaced avulsion fractures involving the extensor
carpi ulnaris such as in our case are the indications for surgical treat-
ment [10]. There are various surgical options including casting, closed
reduction and percutaneous pinning (CRPP), and open reduction inter-
nal fixation, however, the optimal treatment is still controversial [11].
The closed reduction method is suitable in cases of uninjured
intra-articular involvement or successful joint relocation and is also
recommended in all CMC joint dislocations [12]. The disadvantage of
this method is usually secondary instability or re-displacement when
treating alone [13]. Adding a K-wire fixation can mitigate these prob-
lems by creating a secure fixation. In cases of failed reduction or open
fracture, an open reduction approach is recommended. Although our
case had a small avulsion fracture at the base of the fifth metacarpal
bone, we used the closed reduction method because we tried closed
reduction first and found that the joints could be relocated congruently
successfully with K-wires, which is an easy fixation technique to prevent
further subluxation.

There is to date no consensus concerning the ideal length of time for
K-wire fixation of these joints [14]. One study recommended removal no
earlier than 6 weeks in adults with a report of two good outcomes and
one fair outcome following K-wire fixation for 6 weeks [15]. Our pa-
tient’s hand was immobilized using a volar slab in the safe position for 6
weeks, at which time the K-wires and slab were removed and physio-
therapy started to prevent joint stiffness. Our case achieved a DASH
score of 0 with excellent results at the one-year follow-up, which was in
contrast with a previous report on patient who was suffering disability
and loss of function at the same interval [15].

4. Conclusion

Multiple carpometacarpal joint fracture-dislocations is a very rare
injury. Careful clinical examination is important and plain radiographic
studies are necessary. Standard fracture dislocation treatment can be
used. Simple closed reduction with the K-wires fixation technique is easy
to perform and in our case achieved successful treatment in terms of
clinical and radiographic outcomes.
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