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Introduction

Dislocation of the fourth and fifth Carpometacarpal (CMC)
joint is a rare injury and may easily be missed [1,2]. These inju-
ries are complex and regularly associated with carpal fractures,
such as a hamate fracture. The mechanism of injury is often an
axially directed force along the fourth and fifth metacarpal with
a clenched fist. This results in a proximal and dorsal subluxation
of the metacarpal bases, which produces a dorsal traction force
along the dorsal fourth and fifth CMC ligaments and may cause
avulsion of the dorsal rim of the hamate [3]. The displacement
is accentuated by the pull of the extensor carpi ulnaris which is
attached to the base of the metacarpal.
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Abstract

Dislocation of the fourth and fifth carpometacarpal (CMC)
joint associated with a fracture of the hamate is a rare inju-
ry. Literature shows no consensus regarding optimal treat-
ment of this injury. We present three cases that will discuss
this specific injury and all have been treated according to
the same philosophy; reconstruction of the hamate to get a
stable joint. No residual symptoms were reported at follow-
up. We suggest that adjuvant stabilization of the CMC joints
is not required.

A delayed or missed diagnosis that leads to inadequate
treatment, may result in poor outcome and long-term func-
tional disability [4]. However, since hamatometacarpal fracture
dislocations are rare, there is no consensus regarding optimal
treatment. Options run from closed reduction with cast immo-
bilization to percutaneous pinning or open reduction and inter-
nal fixation [1,4-8].

We present three cases of young males with hamatometacar-
pal fracture dislocations after a direct trauma with a clenched
fist, seen in our hospital between 2015 and 2017. All three cas-
es were treated by open reduction and internal fixation of the
hamate.
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Case presentations, diagnosis and treatment
Case 1

A 23-year-old male presents himself at the emergency de-
partment with pain and swelling of the right fourth and fifth
CMC joint after hitting a closet during a rage of anger. Conven-
tional radiographic images showed a dislocation of CMC four
and five (Figure 1A), additional computed tomography showed
a comminutive fracture of the hamate with dislocation of CMC
five into the core of the hamate (Figure 1B). After one week of
cast immobilization to reduce the swelling, we performed open
reduction and internal fixation. A dorsal approach at CMC 4-5
was used. After transfixating CMC five to CMC four, the com-
minutive fracture of the hamate was reconstructed and stabi-
lized with a plate (Stryker Profyle Small Bone Plating System)
and two screws. The CMC joint was reconstructed and felt sta-
ble. Post-operative radiographic images showed an anatomical
reconstruction (Figure 1C). The transfixation of CMC four and
five was removed after two weeks. After four weeks of cast im-
mobilization, the patient started with hand therapy. Six weeks
after surgery, the range of motion of the digits was similar to
the contralateral side and radiographic images showed no post-
traumatic abnormalities (Figure 1C). After 12 weeks normal life
was resumed without residual symptoms.

Figure 1: Radiographic images of case 1 — A. Radiographs after
trauma showing dislocation of CMC four and five. B. Computed
Tomography showing a comminutive fracture of the hamate with
dislocation of CMC five into the core of the hamate. C. Radiographs
after open reduction and internal fixation, CMC five was to trans-
fixated CMC four and the comminutive fracture of the hamate was
reconstructed and stabilized with a plate and screws.

Case 2

The second case concerns a 40-year-old male with pain and
swelling at the base of his right fourth and fifth CMC joint af-
ter he fell down the stairs and hit the wall with his right fist.
Conventional radiographic images showed a dislocation of CMC
four and five (Figure 2A), additional computed tomography
showed a longitudinal fracture of the hamate with dislocation
of CMC four and five (Figure 2B). We performed open reduc-
tion and internal fixation that same day, using a dorsal approach
at CMC 4-5. After reduction of CMC four and five, the hamate
was reconstructed with a plate (Stryker Profyle Small Bone Plat-
ing System) and two screws, which resulted in a stabile CMC
joint. After four weeks of cast immobilization, hand therapy was
started. Radiographic images six weeks after surgery, showed
a normal osteo-articular ratio (Figure 2C). Physical examina-
tion showed a similar range of motion of the hand compared
to the contralateral side. The patient was lost in follow-up after
6 weeks.

Figure 2: Radiographic images of case 2 — A. Radiographs after
trauma showing dislocation of CMC four and five. B. Computed
Tomography showing a longitudinal fracture of the hamate with
dislocation of CMC four and five. C. Radiographs after open reduc-
tion and internal fixation, the hamate was reconstructed with a
plate screws.

Case 3

The third case concerns a 29-year-old male who hit a wall
with his right fist after a moment of frustration. He presented
himself at the emergency department with pain and swelling
at the dorso-ulnar side of his right hand. Conventional radio-
graphic images showed a dislocation of CMC four and five with
a bone fragment on the dorsal side of the carpalia (Figure 3A).
Additional computed tomography showed an isolated fracture
of the hamate with dislocation of CMC four and five (Figure 3B).
Open reduction and internal fixation surgery was performed
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after a couple of days, using the same dorsal approach as in
the previous cases. After the hamate was reconstructed and fix-
ated with one screw, a stable CMC joint was obtained (Figure 4).
Hand therapy was started after three weeks of cast immobiliza-
tion. Six weeks after surgery, the range of motion of the digits
was similar to the contralateral side and radiographic images
showed an anatomical osteo-articular ratio (figure 3C). After 12
weeks normal life routine was resumed.

Figure 3: Radiographic images of case 2 — A. Radiographs after
trauma showing dislocation of CMC four and five with a bone frag-
ment on the dorsal side of the carpalia. B. Computed Tomography
showing a dorsal fracture of the hamate with dislocation of CMC
four and five. C. Radiographs after open reduction and internal fix-
ation, the hamate was reconstructed and fixated with one screw.

Figure 4: Open reduction and internal fixation of case 3. - A dor-
sal longitudinal approach was used and care was taken to protect
the dorsal sensory branch of the ulnar nerve. The hamate fracture
was identified and CMC four and five were reduced. After recon-
struction of the hamate and fixation with one screw stable CMC
joints were obtained.

Discussion

Hamatometacarpal fracture dislocations are extremely rare
injuries, the mechanism of injury is often an axially directed
force along the fourth and fifth metacarpal with a clenched fist.
The most important finding of this present report is that after
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fixation of the hamate fracture, stable CMC joints were obtained
in all three cases without joint stabilization.

The fourth and fifth CMC joints articulate by two con-
cave facets separated by a ridge. The concave-convex facet at
the base of the fifth metacarpal articulates with the hamate,
whereas the fourth metacarpal articulates by a flat radial facet.
These intermetacarpal joints are stabilized by dorsal, volar and
interosseous ligaments [1,9]. Although dorsal ligaments may be
stronger than volar ligaments, the most common direction of
dislocation is dorsally due to the force direction and position
of the CMC joints with a clenched fist blow [3,8]. Yoshida et al.
[3] showed in a fresh-frozen cadaver study that a dorsal hamate
fracture is the third most common CMC fracture injury and the
most common combination of fractures is a dorsal hamate frac-
ture combined with a dorsal capitate fracture. Despite their ex-
panding knowledge on pathomechanics and pathoanatomy of
fracture dislocations of the fourth and fifth CMC joint, still little
is known about the optimal treatment of these injuries.

Cain et al. [5] classified 17 patients with a fourth meta-
carpal fracture, dislocation of the fifth CMC joint and associated
fracture of the hamate, into three types of injury. They par-
ticularly described three cases in which the hamatometacar-
pal fracture dislocation was unstable and open reduction and
fixation with Kirschner wires was needed. Steinmetz et al. [8]
retrospectively evaluated treatment outcomes of eighty pa-
tients with CMC injuries of the second to fifth digits. The most
common injury was a fist blow, whether or not associated with
high-energy trauma. Injuries of the fourth and fifth CMC joints
were most common and frequently associated with isolated or
combined hamate fractures (n=10 and n=18). Ninety percent of
all patients with CMC injuries were treated by closed reduction
and percutaneous fixation. Ten percent was treated by open re-
duction and internal fixation. However, no details were given on
the treatment in specific patient groups, so no treatment de-
tails of associated hamate fractures. Zhang et al. [4] reported on
20 patients with acute hamatometacarpal fracture dislocation
with good results after closed reduction. However, conservative
treatment after a delayed diagnosis resulted in pain, limited
range of motion and decreased grip strength. Two case reports
of Brinkman et al. [6] and Gil et al. [7], reporting on dislocation
of CMC two to five combined with a hamate fracture, were suc-
cessfully treated by percutaneous transfixation. Gil et al. [7] also
reported a stable CMC five joint after only open reduction and
internal fixation of the hamate by a single screw, no additional
fixation of the CMC joint was required.

In our three cases all patients were treated by open re-

duction and internal fixation of the hamate fracture followed by
cast immobilization for three to four weeks. Hand therapy was
started and a radiographic images were made after six weeks
of follow-up. At six and 12 weeks of follow-up all patients had
a normal range of motion of the fourth and fifth digit similar
to the contralateral side. Strength was normal and there were
no residual symptoms. In conclusion, this suggests that ham-
atometacarpal fracture dislocations can be treated with open
reduction and internal fixation of the hamate and adjuvant fixa-
tion of the CMC joints is not required.
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