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Introduction: Carpometacarpal (CMC) joint dislocations and fracture-dislocations are infrequent and often challenging to diagnose.
Among these, dorsal fracture-dislocations involving the capitate and third metacarpal, as well as the hamate with the fourth and fifth
metacarpals, represent an exceptionally rare subset. These injuries are typically the result of high-energy mechanisms, such as axial
loading transmitted through a clenched fist striking a solid surface. Their subtle clinical signs and often inconspicuous radiographic
findings, particularly in the context of polytrauma, contribute to a high rate of missed or delayed diagnoses. This paper aims to
highlight the diagnostic challenges and management considerations of these rare dorsal CMC fracture-dislocations, emphasizing the
importance of clinical suspicion and appropriate imaging in ensuring timely and effective treatment.

Case Presentation: We report a rare case of dorsal fracture-dislocation involving the capitate—third metacarpal and hamate—fourth/ fifth
metacarpal joints. The patient sustained the injury following blunt force trauma consistent with a clenched-fist mechanism. Definitive
diagnosis was made following advanced imaging, which guided successful surgical management using open reduction and internal fixation
of the hamate, capitate as well as the third and fourth CMC joints with excellent post-operative result and range of motion.

Conclusion: Dorsal fracture-dislocations of the capitate—third and hamate—fourth/fifth metacarpal joints are rare but potentially
debilitating. Early recognition through careful clinical evaluation and targeted imaging is critical to prevent chronic pain, stiffness, and
impaired hand function.
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Introduction

Carpometacarpal (CMC) joint dislocations and fracture-dislocations are rare injuries, accounting for less than 1.5% of all
hand trauma cases." Among these, dorsal fracture-dislocations involving the capitate with the third metacarpal and the
hamate with the fourth and fifth metacarpals are exceptionally uncommon.? These injuries frequently result from high-
energy trauma, with one of the most recognized mechanisms being the axial loading of a clenched fist against a solid
object.® Despite their potential to cause significant functional impairment, such injuries are often overlooked due to their
subtle clinical and radiological presentations, particularly in polytrauma patients.

In this case report, we present a rare dorsal fracture-dislocation involving the capitate with the third metacarpal and
the hamate with the fourth metacarpal. We discuss the challenges in diagnosis, the importance of recognizing the
characteristic mechanism of injury, and the implications of delayed treatment. By increasing awareness of these rare
injuries, we aim to highlight the need for meticulous clinical evaluation and appropriate imaging to prevent long-term
morbidity in affected patients.
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Case Presentation
A 42-year-old male patient, previously healthy, presented to our emergency room after suffering from trauma to his right
hand and wrist. The injury occurred during a basketball game, where the patient reports the dorsal aspect of his hand was
forced into a hyperflexion moment. Upon presentation he was in severe pain with presence of significant swelling of the
ulnar side of his right hand and wrist. Physical exam showed loss of range of motion of the fourth and fifth fingers that was
limited to only a few degrees. Sensory function was preserved at the wrist, and the patient had a normal vascular exam.
Radiographs of the right wrist and hand revealed displaced fractures of the capitate and hamate bones associated with
posterior displacement of bony fragments measuring up to 11x9mm with suspicion of a dislocation of the third, fourth
and fifth carpometacarpal joints (Figure 1).
Given the above findings, computed tomography (CT) was then ordered resulting in the following findings (Figure 2):
an acute fracture of the capitate involving the distal articular surface at the base of the third metacarpal with posterior and

proximal displacement of the dorsal osseous fragment estimated at 7mm. Impaction of the base of the third metacarpal

Figure | AP, oblique and lateral views of the right hand and wrist showing displaced fractures of the capitate and hamate with suspicion of dislocation third, fourth and fifth
carpometacarpal joints.

Figure 2 Axial, sagittal and coronal cuts of the CT scan of the right hand showing displaced fractures of the capitate and hamate (green rectangle) with dislocation of the
third (red circle), fourth (yellow circle) and fifth (blue circle) carpometacarpal joints.
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Figure 3 AP, oblique and lateral views at 6 months post op showing good bone alignment and reduction.

was also noted on the articular surface of the dorsal osseous fragment of the capitate. An acute fracture of the hamate
involving its distal articular surface with posterior and proximal displacement of the dorsal osseous fragment estimated to
be 6mm. The base of the fourth metacarpal was aligned with the posteriorly displaced osseous fragment. The base of the
fifth metacarpal encroached on the posterior wall of the collar osseous garment with the hamate, at the fracture site.

Based on the findings provided in the CT scan, and after a failed attempt of closed reduction under general anesthesia,
the patient was prepared for open reduction internal fixation.

A dorsal approach to the above described fracture dislocations was performed over the right hamate and fourth metacarpal
bone. Using a single longitudinal incision, dissection was carried in layers through the fourth dorsal compartment with
identification, preservation and careful retraction of all dorsal cutaneous branches. The extensor tendon sheath was incised and
retracted. The hamate, capitate fractures and dislocation of the third, fourth and fifth carpometacarpal joints were identified.
The capitate and hamate fractures were each reduced and transfixed using 2 cannulated screws under fluoroscopic guidance.
The third (third metacarpal and capitate) and fourth (fourth metacarpal and hamate) carpometacarpal joints were then reduced
and each fixed using a plate and 5 screws. The fifth carpometacarpal joint was automatically reduced and found to be stable on
fluoroscopic control, and no procedure was performed on the carpal ligaments.

A volar splint was applied with the wrist in 30 degrees of extension and the metacarpophalangeal joints in 40 degrees
of flexion. The patient’s splint was then removed at 3 weeks post op and early protected active, assisted active and gentle
passive range of motion was started.

A full active range of motion was achieved at 6—8 weeks post operatively without any rotational deformity. Contact sports
were prohibited for 3 months. Follow up Xrays at 6 months post op showed good reduction and alignment (Figure 3).

Although the third, fourth, and fifth CMC joints are inherently mobile, the across-joint fixation did not result in any
limitation of motion or signs of excessive stress on the bridging plates. There was no evidence of mechanical failure or
patient discomfort. Consequently, the decision was made to retain the hardware without removal at this stage.

Discussion

Carpometacarpal (CMC) joint dislocations and fracture-dislocations are rare, occurring in less than 2% of all carpal
fractures." Among these, dorsal fracture-dislocations involving the capitate with the third metacarpal and the hamate with
the fourth metacarpal are exceptionally uncommon. A landmark study by Dobyns et al highlighted the rarity of CMC
dislocations and fracture-dislocations. In their review of 1621 fractures and dislocations of the hand and wrist over
a three-year period at a military hospital, only 3 cases (0.2%) involved these types of injuries.” This underscores the
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importance of maintaining a high index of suspicion when evaluating patients with hand trauma, as failure to recognize
and promptly treat these injuries can result in chronic instability, persistent pain, reduced grip strength, and post-
traumatic arthritis.

The biomechanical forces leading to CMC dislocations and fracture-dislocations have been widely discussed. The
predominant mechanism involves a forceful impact delivered through a clenched fist, which transmits axial and rotational
forces through the metacarpals to the CMC joints.® Studies by Cain et al and Prokuski et al support this hypothesis,
reporting that over 50% of CMC dislocations occur due to punching or striking a solid object.** Other reported
mechanisms include falls onto an outstretched hand and motor vehicle accidents, both of which can generate sufficient
force to disrupt the complex stabilizing structures of the CMC joints.

Diagnosing CMC dislocations and fracture-dislocations remains challenging due to their subtle radiographic findings.
Standard anteroposterior and lateral views may not adequately reveal the injury, necessitating oblique or stress views, and
in some cases, advanced imaging such as CT scans for definitive diagnosis. A missed diagnosis or delayed intervention
can lead to long-term functional impairment, emphasizing the need for early recognition and appropriate management.
Due to subtle clinical presentations and radiographic findings, these injuries are frequently overlooked, leading to chronic
instability, grip weakness, and post-traumatic arthritis.’

The stability of the CMC joints is maintained by a combination of bony congruency, interosseous ligaments, joint
capsule integrity, and surrounding musculotendinous attachments. The capitate and hamate bones serve as keystones in
the central and ulnar columns of the wrist, respectively, and their disruption can severely compromise hand function.®’
A fracture-dislocation involving these structures, as seen in our case, is particularly concerning because it disrupts the
natural biomechanics of the wrist, affecting grip strength and dexterity.

CMC joint fracture dislocations can be treated non operatively via closed reduction and casting or operatively by closed
reduction and internal fixation or open reduction and internal fixation (ORIF). A retrospective study was done by Pundkare
et. al reporting 6 cases of CMC joint fracture dislocation treated with ORIF using Kirschner wires. Immobilization was
applied for 6 weeks, after which the Kirschner wires were removed and physiotherapy was initiated at 6 weeks post op.
Patients had Average Quick DASH score that improved from 75.76 to 1.9 from 6 weeks to 18 months. However, one of the
complications encountered post operatively was loss of fracture reduction for which a revision surgery had to be
performed.® Other case reports also described multiple CMC joint fracture dislocations along with fractures of carpal
bones that were treated with ORIF using carpal bone plates and Kirschner wire for CMC joint fixation. Physiotherapy was
initiated after Kirschner wire removal at 4 to 6 weeks.”'® On another note, Lai et al reported a CMC joint dislocation
concomitant to a capitate fracture that was treated with a dorsal plate. Active range of motion was allowed at 2 weeks post
op and the 6-year follow up of the patient showed decrease in pain score and amelioration in functional scores.''

The treatment of CMC fracture dislocations remains controversial; however, the preferred treatment method is ORIF.
Compared to ORIF, closed reduction had a higher risk of displacement and redislocation.'*'* On the other hand, ORIF
provides a reduction under vision while taking great care to the tendons and surrounding tissue, and most importantly, it
allows a stable enough construct to begin early range of motion thus preventing stiffness and chronic pain.

We reported a case of a young man presenting for pain and swelling on the ulnar aspect of the hand after sustaining
a trauma. He was found to have fractures of the capitate and hamate with dislocations of the third, fourth and fifth
carpometacarpal joints. The third and fourth CMC joints were found to be unstable after closed reduction and percutaneous
pinning using Kirschner wires, therefore we opted for ORIF using plates and screws with excellent reduction. ORIF was also
preferred in this case due to the patient’s age and the desire to achieve rigid fixation and earlier range of motion. For the fifth
CMC joint, it was initially planned to have it fixed using one Kirschner wire, however its stability was tested intraoperatively
and was found to be stable on anteroposterior and lateral radiographs, therefore the decision of conservative treatment was
then taken. In our review of the literature, there were very few cases of CMC joint fracture dislocations associated with several
carpal bones fracture, which makes this a rare case report. Additionally, most of fractures dislocations reported were treated
with ORIF using Kirschner wires with good post-operative outcomes, range of motion and functional scores.®”'* In fact, the
same outcomes and post-operative pain scores and range of motion were also reported with ORIF using locking plates and
screws,'*!'" which would prompt the need for more comparative case studies and randomized controlled trials regarding the
better method of treatment of such fractures dislocations.
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Conclusion

This case report presents a dorsal fracture-dislocations involving the capitate with the third metacarpal and the hamate with
the fourth and fifth metacarpals which are exceptionally uncommon. Both fractures dislocations were treated surgically
with locking plates and screws with excellent post-operative outcomes. Rigid fixation with plate and screws allowed for
early rom and achieved full active rom at 6 weeks post operatively. The findings highlight the critical importance of early
recognition, the use of appropriate imaging modalities, and timely intervention to minimize the risk of long-term functional
impairment. Due to the complex anatomy of the hand and wrist, the management of such cases requires significant clinical
experience, detailed anatomical knowledge, and careful surgical planning to ensure optimal outcomes.
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