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Displaced isolated coronal shearing fracture of the trapezoid: a case report
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ABSTRACT
We present a case of a displaced isolated coronal shearing trapezoid fracture, treated with open
reduction and internal fixation using a headless compression screw after temporary second
metacarpal-trapezoid and trapezium-trapezoid ligament detachment. Complete functional recov-
ery was achieved. For trapezoid fractures, lateral and oblique X-ray views in supination
are important.
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Introduction

Trapezoid fractures account for only 0.4% of all carpal
bone fractures [1]. Anatomically, the trapezoid bone
has a keystone shape, with the dorsal surface twice
the size of its volar surface. It is stabilized and pro-
tected by its congruent articulations with the trapez-
ium: the second metacarpal, the capitate, and the
scaphoid. In addition, the stout second metacarpal-
trapezoid ligament, trapezium-trapezoid ligament and
trapezoid-capitate ligament [2] complex firmly anchors
the trapezoid to these surrounding bones [3]. Hence,
trapezoid fractures are rare, with 24 cases reported in
the literature [4].

Isolated trapezoid fractures are exceptionally rare;
to date, there are only four published reports on five
isolated trapezoid fractures that were treated surgi-
cally [5–8].

We present a case of an isolated coronal shearing
fracture of the left trapezoid with a dorsally displaced
fragment, which was successfully treated with open
reduction and internal fixation using a headless com-
pression screw. This case elaborates the imaging find-
ings and highlights the possible pitfalls, which can be
useful for diagnosis. We present the appropriate tech-
nique and useful devices to achieve a com-
plete reduction.

Statement of informed consent

The patient was informed that his data would be sub-
mitted for publication, and he provided written con-
sent. This study was approved by the Kitasato
University Institutional Review Board for Observation
and Epidemiological Study (approval number: KMEO
B19-062).

Case presentation

A 40-year-old man suffered a contact injury to his
dominant left hand during a collision with an oppon-
ent in softball. Three days after the incident, he came
to the hospital complaining of left wrist pain and
swelling of the dorsum of his hand. He described an
injury mechanism wherein he fell head-first and slid
on the floor while extending both arms, his wrist joint
flexed dorsally. His opponent exerted an axial force on
his index finger during contact.

On examination, the left hand showed severe
swelling and pain at the dorsum, and the handgrip
was considerably weakened. On palpation, we
found the maximum tenderness point slightly radial
from the tender point of the snuff box and a sub-
cutaneous hematoma. The X-ray of the wrist joint in
the anterior-posterior view showed an irregularly
shaped left trapezoid (Figure 1(A)). On viewing the
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lateral view in supination, we suspected a coronal
shearing fracture of the trapezoid (Figure 1(B)).
Oblique views recorded in pronation showed no
apparent findings (Figure 1(C)). The oblique view in
supination, however, clearly showed a coronal
shearing fracture of the trapezoid (Figure 1(D)). No
other carpal fractures were visible. The sagittal com-
puted tomography (CT) image confirmed a coronal
shear fracture approximately at the center of the
trapezoid with a fracture gap of 6 mm, and the base
of the second metacarpal was dislocated into the
fracture site (Figure 2(A)). The axial CT image
showed that the palmar trapezoid fragment was in
its original position, whereas the dorsal fragment
had been displaced dorsally (Figure 2(B)). On three-
dimensional CT, only the trapezoid was highlighted
with dorsal displacement of the dorsal fragment,
and a large gap was confirmed on direct visualiza-
tion (Figure 2(C)). No abnormal positioning of the
other carpal bones was observed.

We scheduled an operation with a dorsal approach,
four days after the injury. We made a 3cm longitudinal
incision directly over the trapezoid. The trapezoid was
exposed, but the fracture site could not be identified dor-
sally, and reduction could not be be achieved by traction
on the fingers and compression of the dorsal bone frag-
ment. Therefore, we severed the second metacarpal-trap-
ezoid ligament and trapezium-trapezoid ligament, and
exposed the proximal surface of the second carpometa-
carpal (CM) joint. The dorsal fragment was identified and
inverted to remove the intraarticular hematoma, small
bone fragments, and granulation tissue (Figure 3(A)).
Thereafter, reduction could be achieved by pushing the
dorsal bone fragment to align with the volar fragment,

and guide pins were inserted. We assessed the reduction
by direct inspection of the proximal joint surface of the
second CM joint and confirmed it under fluoroscopy
(Figure 3(B,C)). The correct trajectory of the guide pin
was also established under fluoroscopy (Figure 3(C,D))
before insertion of a headless compression screw (DTJ
mini screw; Meira Co., Ltd., Nagoya, Japan; width
proximal 3.4mm, distal 2.7mm, length 20mm). After sat-
isfactory fixation of the fracture, the dissected second
metacarpal-trapezoid ligament and trapezium-
trapezoid ligament and capsule were repaired. Kirschner
wires were used to reduce the pressure on the trapezoid
(Figure 4). Rehabilitation of the fingers was initiated
immediately postoperatively. The Kirschner wires were
removed after two weeks, and range-of-motion exercises
were started.

The last consultation was at one year postoperatively,
and the patient denied any tenderness or pain. The grip
strength was 35.1 kg, which corresponded to 90.6% of
that of the right hand. The Disability of the Arm,
Shoulder, and Hand score was 5, and the Modified Mayo
Wrist Score was 90 points (excellent). Radiographs con-
firmed a complete trapezoid bone union and appropriate
alignment of the proximal and distal carpal rows, with no
arthritic changes of the second CM joint and no signs of
avascular necrosis of the trapezoid (Figures 5 and 6). The
patient returned to playing softball at the pre-injury level.

Discussion

The mechanism of an isolated trapezoid fracture is
mostly an axial or flexion force transmitted through
the second metacarpal [4,9]. Miyawaki et al. [10]
explained the mechanism of traumatic trapezoid injury

Figure 1. Isolated left trapezoid coronal shearing fracture in a 40-year-old male. (A) An X-ray of the wrist joint in the anterior-pos-
terior view showing an irregular shape of the left trapezoid. (B) The lateral view in supination raised suspicion for a coronal shear-
ing fracture of the trapezoid. (C) Oblique views recorded during pronation, showing no apparent findings. (D) The oblique view in
supination clearly shows the fracture. No other carpal fractures are visible.
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as a sudden, excessive wrist dorsiflexion that exerts
indirect stress on the trapezoid. The authors suggested
that this occurs, ‘… in the same manner that a wal-
nut is broken with nutcrackers’, illustrating the rigid
fixation of the trapezoid. This may result in the dorsal
displacement of the dorsal fragment because of the
trapezoid’s keystone shape, with the second metacar-
pal acting as a lever. However, Gruson et al. [11]
reported a case in which direct impact caused an iso-
lated trapezoid fracture. In our case, the injury mech-
anism described by the patient appeared to be similar
to previous reports.

Accurate diagnosis of trapezoid fractures is difficult.
Kain and Heras-Palou [7] reported on 11 trapezoid

fractures, including six sagittal fractures, four coronal
fractures, and one crush fracture. Except for one, all
the trapezoid fractures that involved a sagittal fracture
were further examined with CT, magnetic resonance
imaging (MRI), or both to confirm the diagnosis and
determine the degree of displacement. The sagittal
and crush fractures were successfully detected, but
the coronal fractures could not be seen on the X-rays
performed for the initial imaging assessment. Thus,
the coronal fractures required a CT or MRI for diagno-
sis. Five of the 11 trapezoid fractures were isolated.
Kain and Heras-Palou [7] highlighted the importance
of further imaging when a trapezoid fracture is sus-
pected, as an X-ray is not sufficient to rule out coronal

Figure 2. Computed tomography (CT) image of an isolated left trapezoid coronal shearing fracture in a 40-year-old male. (A) The
preoperative sagittal CT image shows a coronal shear fracture at the center of the left trapezoid with a gap of 6mm. The base of
the second metacarpal bone is interposed between the fracture fragments. (B) The axial CT image shows that the palmar frag-
ment of the trapezoid is in its original position, but the dorsal fragment is displaced dorsally. (C) On the three-dimensional CT,
only the trapezoid is highlighted. A large gap and dorsal displacement of the dorsal fragment is confirmed anatomically and
three-dimensionally. No abnormal positioning of the trapezoid or the other carpal bones is observed.

Figure 3. Intraoperative findings in an isolated left trapezoid coronal shearing fracture in a 40-year-old male. (A) The dorsal frag-
ment (arrow) has been inverted to remove the hematoma, small bone fragments, and granulation tissue, that were inhibiting
reduction. (B) Reduction is achieved by pushing the dorsal bone fragment toward the volar bone fragment while pulling the index
and middle fingers. Guide pins are inserted, and the joint surface of the second carpometacarpal joint is inspected to ensure ideal
reduction (arrow). (C) Reduction is confirmed under fluoroscopy. (D) The trajectory of the guide pin is confirmed under
fluoroscopy.
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Figure 4. Postoperative X-ray images after surgical fixation of an isolated left trapezoid coronal shearing fracture in a 40-year-old
male. The fracture was reduced and fixed with a double-threaded screw (DTJ mini screw, Meira Co., Ltd., Nagoya, Japan; width
proximal 3.4mm, distal 2.7mm, length 20mm). Kirschner wires were used to reduce the pressure on the trapezoid.

Figure 5. Postoperative X-ray images obtained at one year after surgical fixation of an isolated left trapezoid coronal shearing
fracture in a 40-year-old male. Complete bone union and appropriate alignment of the proximal and distal carpal rows are visible.
No arthritic changes of the second carpometacarpal joint or necrosis of the trapezoid can be seen.

Figure 6. Postoperative computed tomography images obtained at one year after surgical fixation of an isolated left trapezoid
coronal shearing fracture in a 40-year-old male. Complete bone union of the trapezoid is visible without any arthritic changes of
the second carpometacarpal joint or necrosis of trapezoid. The headless compression screw does not protrude out of the bone.
There is no step in the joint and no separation at the fracture site.
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fractures. In our case, we recognized the trapezoid
abnormality on the X-ray image because of the exces-
sive displacement of the dorsal fragment. Comparing
the X-ray image and three-dimensional CT of the wrist,
we noticed that careful observation of the lateral and
oblique views in supination helps to identify the cor-
onal shearing fracture (Figure 7(B,D)). In particular, the
oblique view in supination depicted the coronal shear-
ing fracture clearly (Figure 7(D)), whereas the anterior/
posterior (AP) and oblique views in pronation did not
provide useful information to this end (Figure 7(A,C)).
This is in contrast to the fact that the oblique view in
pronation is useful for identifying scaphoid fractures,
which are the most common carpal fractures and are
commonly encountered in daily practice. We used
sagittal and axial CT images for confirming the final
diagnosis, determining the indication for surgical treat-
ment, and defining our treatment strategy.

Long-term outcomes of delayed or untreated trap-
ezoid fractures are also unknown; however,

possibilities include delayed union and non-union/
mal-union and avascular necrosis [12]. For that reason,
clinicians must always be accurate in their diagnosis in
order to make the appropriate surgical decisions.
Safran et al. [4] classified cases of trapezoid fractures
with displacement of less than 1mm as Type 1, cases
with displacement of more 1mm as Type 2A, and any
adjacent fracture causing ligament compromise as
Type 2B. As a treatment algorithm, the authors pre-
sented Type 2A and 2B as fractures that are surgical
indications. When the algorithm was applied to 24
cases selected from previously reported trapezoid frac-
ture papers, 89.5% of the patients received treatment
in accordance with the proposed algorithm and dem-
onstrated good outcomes. Operative treatment is sug-
gested if there is any significant displacement (>1mm),
significant compromise of the dorsal surface, or an injury
of the trapezoidal ligaments causing possible dislocation.
When we have to deal with different variations of cases,
we recommended excision in small fractures that do not

Figure 7. Comparison between X-ray and three-dimensional computed tomography (3D CT) images of an isolated coronal shear-
ing fracture of the left trapezoid. (A) X-ray in anteroposterior view and the corresponding 3 D CT; (B) X-ray in lateral view and cor-
responding 3 D CT; (C) X-ray in oblique view in pronation and corresponding 3 D CT; (D) X-ray in oblique view in supination and
corresponding 3 D CT. The lateral and the oblique views in supination are important to identify a coronal shearing trapezoid frac-
ture. In particular, the oblique view in supination clearly depicts a coronal shearing trapezoid fracture. No useful information could
be obtained from the anteroposterior and oblique views in pronation.
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contribute to joint stability, and consider fixation of sim-
ple fractures (not comminuted) using headless compres-
sion screws, as with other carpal bones. However, in
cases of comminuted fracture which cannot be fixed
with a headless compression screw, Kirschner wire fix-
ation or external fixation is recommended; in the case of
avulsion fractures, a suture anchor should be considered.
In our case, the dorsal fragment was displaced by 6mm,
and complete reduction could be achieved via a dorsal
approach, in which the second metacarpal-trapezoid liga-
ment and trapezium-trapezoid ligament were dissected,
enabling identification of the proximal joint surfaced. We
believe a headless compression screw is the best device
for isolated coronal shearing trapezoid fractures like
our case.

Disclosure statement

No potential conflict of interest was reported by
the author(s).
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