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Abstract Carpal bone fractures in children are rare, and
little is known about the appropriate tools to diagnose them,
particularly in toddlers. We present a 2-year-old child with
a capitate and hamate fracture. Based on our experiences
with this case and on a review of the literature, we discuss
the value of magnetic resonance imaging in carpal trauma
in children.
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Introduction

Carpal bone fractures in children are rare [1–5]. Wulff
reported an incidence of 0.39% for scaphoid fractures Other
carpal fractures are even rarer and are incidentally pub-
lished in case reports only [1–6]. Most of the cases
described are fractures of the scaphoid and the capitate.
They often occur in combination as the scaphocapitate

syndrome [7]. This syndrome was first described by Fenton
in 1956 [8]. However, most of these fractures have been
reported in children aged 5 years and over. We present a 2-
year-old girl with a capitate and hamate fracture resulting
from direct witnessed trauma. The value of magnetic
resonance imaging (MRI) is discussed based on literature
and our experience with this patient.

Case report

A 2-year-old girl was referred to the emergency department of
our hospital after a blunt trauma to her left hand. While
playing, it was witnessed that a drawer toppled over and fell
on her hand. Radiography showed a dislocated capitate
fracture (Fig. 1). At this stage of skeletal development, only
the capitate and the hamate are ossified. Therefore we had no
information concerning the other carpal bones. Given the
possible combination of fractures, such as the scaphocapitate
syndrome, and the rarity of this fracture, a noncontrast-
enhanced MRI scan under sedation was performed in order
to ascertain the anatomical relationships within the hand. T2-
STIR (TR 4,000 ms, TI 25 ms, TI 150, slice thickness 3 mm)
weighted imaging showed bone marrow edema in both the
capitate and the hamate (Fig. 2). A distinct fracture line was
seen in the hamate. There were no signs of other carpal
injuries, in particular, not of a scaphoid fracture.

As the fracture was dislocated, she underwent surgery at
which open reduction and internal fixation with a Kirschner
wire (K-wire) of the capitate fracture was performed.
Postoperative X-ray showed good reduction and fixation
of the fracture (Fig. 3). The K-wire was removed after
6 weeks. Healing was uneventful, and she retained normal
hand function.
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Discussion

Pediatric capitate fractures are very rare, especially isolated
ones [1–5]. Capitate fractures are usually seen in conjunc-
tion with scaphoid fractures the so-called scaphocapitate
syndrome [6–8]. This is usually the result of a high-energy
trauma. Isolated capitate fractures usually occur after a
direct trauma and are easily overlooked on a plain
radiograph [9, 10]. In young children, the diagnosis is even
more difficult because most of the carpal bones are not yet
ossified. Fractures of the hand in young children are
reported to have a strong association with non-accidental
injury (NAI) [11, 12]. These fractures may not be clinically
evident and can be easily missed. Therefore, an appropriate
workup with respect to NAI should be performed. This

workup consists of a thorough clinical exam by a senior
pediatrician, with knowledge on the field of child abuse or
by a member of the child advocacy team. In order to detect
older or other clinically silent fractures, in children under
the age of 2 years, a full skeletal survey according to the
American College of Radiologists should be performed
[13]. The radiographs should preferably be read by a
pediatric radiologist. It should be stressed that the sole
finding of a rare fracture in a child in itself is no proof of
child abuse, but that this diagnosis should be based on a
constellation of findings and can only be made after
thorough discussion of all findings.

The cartilaginous components of the carpal bones can be
visualized using imaging techniques such as ultrasonogra-
phy [14], computed tomography, and MRI. There are only
very few articles in the literature which describe the value
of these imaging techniques in young children [15, 16]. It is
known from adult studies that conventional radiographs are
of low negative predictive value (NPV). Dorsay et al.
reported that in a meta-analysis of eight studies comprising
366 patients at high clinical suspicion, the average NPV of
conventional radiographs of the hand was 74% [17]. In
collaboration with our pediatric radiologist, we decided to
perform MRI of the hand in order to confirm the degree of
dislocation of the capitate fracture and to search for
associated trauma to the other carpal bones.

In adult studies, MRI has been shown to be a sensitive
technique for the detection of carpal fracture [18] and, in
clinical practice, has replaced bone scintigraphy. Cook and
co-workers reported on 18 skeletally immature patients. In
their study, a normal MRI ruled out osseous and cartilag-

Fig. 3 Postoperative X-ray

Fig. 2 Fracture on MRI image

Fig. 1 Capitate fracture on conventional X-ray
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inous lesions in 100% of patients [19]. MRI protocol
should include coronal T1-weighted imaging in order to
assess anatomical relationships and fracture location, and
coronal STIR-weighted images, in order to assess bone
marrow edema. On T1 and T2 weighted imaging the
fracture line on MRI appears as a discrete linear low-signal-
intensity lesion. Surrounding bone marrow edema may,
however, obscure subtle fractures. The different MRI
sequences should be seen as complementary to each other.
Breitenseher and co-workers reported on sensitivity to T1
Spin echo and STIR-weighted MRI with respect to
trabecular fractures (88% vs 88%), to cortical fractures
(21% vs 100%), and to edema (100% vs 100%) [20].

As in general preoperative MRI in a young child requires
additional sedation or anesthesia in order to perform the
examination, it is imperative to know whether it will
provide additional information, and if it is necessary to
aid in planning the optimal surgical procedure. We believe
that this is indeed the case. In children in particular, the
surgical exposure should be kept to a minimum in order to
avoid damage to the intercarpal ligaments. By knowing
which lesions to expect before the operation, surgeons can
limit their exposure to the affected area and thus perform a
minimally invasive open reduction and internal fixation.

In conclusion, we have shown that in this case, MRI was
a useful additional diagnostic tool for the diagnosis of
carpal lesions in a skeletally immature child. The MRI was
able to confirm the diagnosis of a capitate fracture and to
reveal the associated hamate fracture. Solely with this
supplementary information, an optimal surgical procedure
can be planned.
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