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ABSTRACT

We present a 15-year-old male patient with persistent localized pain on the
dorsal side of the left wrist between the base of the 2nd and 3rd metacarpal
bones and over the third carpometacarpal joint. It was diagnosed as an
accessory metacarpal bone -Os styloideum. This entity may be detected on
plain radiographs and in ultrasound examination and is often asymptomatic.
Symptomatic os styloideum occurs more frequently in the dominant hand and
may be treated conservatively with corticosteroid infiltration. A palpable
prominence on the dorsal side of the wrist and focal pain evoked anxiety of
the adolescent patient who searched medical consultation. In the clinical
examination, a bony protrusion was confirmed and different possible
diagnoses have been considered. After treatment with a corticosteroid
infiltration of the third carpometacarpal joint under fluoroscopy the pain
resolved completely. We would like to draw attention of clinicians and
radiologists to this rare anatomical variant that normally is asymptomatic,
and therefore not immediately recognized. Acquaintance with this entity and
its early detection may lead to conservative treatment instead of surgical
excision. A comprehensive literature search, review and discussion about os
styloideum are provided in the article.

CASE REPORT
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CASE REPORT

We report a case of a 15-year-old male who was admitted
to our hospital because of persistent localized pain on the
dorsal side of the left non-dominant wrist.

Clinical assessment and physical examination revealed
focal pain on the dorsal aspect of the left wrist between the
base of the 2nd and 3rd metacarpal bones and over the third
carpometacarpal joint. Inspection showed a focal protrusion,
asymmetry and concomitant tenderness. There was no swelling
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or signs for infection. The mobility and strength of the wrist
and fingers were symmetric with the opposite side.

There was no history of trauma or prior operation. The
sensation of pain occurred mostly when lifting heavy objects.
According to his mother the patient had recently grown
noticeably.

Based on clinical symptoms and assessment a slight
insertional tendinitis of extensor carpi radialis longus/brevis
muscle, a carpe bossu (orthopedic term for symptomatic os
styloideum) were suspected.
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To rule out a fracture and eventually for the purpose of
accurate characterization of the lesion a non-enhanced low-
dose multi-slice CT (Siemens Somatom Definition Flash,
Siemens Medical Solutions, Germany) of the left wrist was
performed (Fig. 1).

The CT examination showed no fracture and a normal
alignment of the carpal bones. An accessory round 0sseous
structure between the dorsal aspect of the capitate and
trapezoid bones and the radial aspect of the base of the third
metacarpal bone with pseudoarticulation was detected.

To determine if the accessory bone was present in the
opposite wrist, a further verifying ultrasound examination with
the use of a 12 MHz linear transducer (Toshiba Amplio 500,
Toshiba Medical Systems Corporation, Japan) was performed.
Due to the young age of the patient in order to avoid the
additional ionizing radiation, the ultrasound examination for
the non-symptomatic right wrist was chosen (Fig 2).

Ultrasonography revealed additional bones on the base of
the 2nd and 3rd metacarpal bones on both sides. However, the
accessory bone was significantly larger in the painful left wrist.

The patient received conservative management with a
corticosteroid infiltration of the third carpometacarpal joint
under fluoroscopy. Pain resolved completely within a few
days, verifying the carpe bossu causing the patient’s clinical
symptoms.

DISCUSSION
Etiology & Demographics:

An accessory bone called os styloideum is a rare
anatomical variant in the construction of a carpometacarpal
joint with an incidence of 0.3-1.6% (1).

It is located between the capitate and trapezoid and the
bases of second and third metacarpals, and is also called “ninth
carpal bone”. It can occur as a free accessory bone as in the
presented case but it may also fuse with the underlying carpal
bones (1). In the orthopedic jargon terms like “carpe bossu” or
“carpal boss” stand for the pain in the dorsum of the wrist, thus
correlate with the location of the os styloideum (2-4). Mostly,
os styloideum disappears during fetal development while its
occurrence is explained as an embryologic developmental
variant resulting from non-fusion of the primordial
cartilaginous units (5).

The current literature keeps silent on the true incidence of
symptomatic carpe bossu. Solely the studies on cadavers of
Nakamura and Alemohammed point out that the authentic
occurrence of additional bones in the hand, appear to be more
frequent than previously suspected (6, 7). Interestingly, the
available studies on humans suggest that the incidence of
symptomatic carpal boss rather affects the dominant hand (8).
The study of Fusi et al. suggests that the mean age of 116
evaluated patients who were treated surgically for symptomatic
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carpal boss was 32 years and male and female patients were
equally affected (8). Frictional tendinopathy with extensor
tendor slipping over the bony prominence, posttraumatic
irritation and degenerative changes due to abnormal type of
arthrosis are considered as main pain generators (9, 10).

Clinical & Imaging findings:

Routinely the way from clinical symptoms to the
conclusive diagnosis leads through plain radiography, CT and
ultrasound examinations to rule out other possible differential
diagnoses (10). A palpable bony prominence on the dorsal side
of the wrist in the clinical examination and concomitant
unspecified local pain evoke an impressive list of differential
diagnoses, with ganglions, tendinopathies and degenerative
joint diseases on top of it. Therefore, such initial finding would
be probably not immediately associated with the existence of
os styloideum. In the radiographic imaging, it is usually an
“aunt minnie” finding.

Treatment & Prognosis:

However, there is no agreement on the “gold standard”
therapy, many authors suggest that the initial treatment should
be conservative, either with the anti-inflammatory medication
or with corticosteroid injections (11, 12). Prognosis depends
on the applied therapy and on the fact, if the affected hand is
dominant, which is less favorable for complete relief of pain.

Differential Diagnosis:

The list of most plausible differential diagnoses includes
posttraumatic  changes,  ganglion/synovial — cysts  with
tendinopathy of the nearby tendon, carpometacarpal
osteoarthritis, gout arthropathy and bizarre parosteal
osteochondromatous proliferation (BPOP).

Traumatic changes

History of trauma is essential for the diagnosis. Associated
pain, soft tissue swelling or hematoma indicate rather acute or
subacute event. Old fractures and contusions can also account
for the wrist pain, for instance due to intraarticular bone
fragments with improper, painful articulation that leads
secondary to the pre-arthrosis.

If pain and concomitant restriction of motion occur after
trauma, it is the most probable cause of the symptoms and an
accessory os styloideum is not considered. A complete
anamnesis of history of trauma and its mechanism are essential
for the targeted diagnosis and patient-tailored therapy.

Usually a plain radiography delivers the valuable
information, with CT being performed in complex cases like
intra-articular or severely comminuted fractures (13). Dual-
energy CT grows in popularity in acute setting imaging,
offering bone marrow quantification and detection of fractures
(14). Heterotopic ossifications may occur after trauma and
they can mimic the appearance of os styloideum.
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Ganglion/synovial cyst and tendinopathy

Ganglion cysts are fluid containing structures with
connection to the joints, bones, muscles or tendon sheaths (15,
16). They normally appear after trauma and can cause similar
pain as the symptomatic os styloideum. Wrist and hand are the
most often locations for the ganglion cysts, what makes the
diagnosis of painful os styloideum rather unlikely. The
majority of ganglion cysts present hypoechoic in the
ultrasound examination, and the connection to the underlying
tendon sheath or the adjacent joint may be visualized. They are
fluid containing structures and present hypointense in T1-
weighted and hyperintense in T2-weighted sequences.

Carpometacarpal osteoarthritis

It is a degenerative disorder of synovial joints that results
in narrowing of the joint space, osteophytes, subchondral
sclerosis and periarticular soft tissue swelling. Risk factors for
this condition include repetitive use and trauma, abnormal
biomechanical loading and underlying joint disease (17, 18).
Radiographs are normally sufficient to make the diagnosis.
The Eaton and Littler classification can be used to stage the
disease (19).

Gout arthropathy

Gout is a crystal arthropathy caused by accumulation of
monosodium urate crystals in joints and soft tissues. It has a
predilection for the small joints of the hands and feet and is
normally asymmetric (20). Birefringent monosodium urate
crystals in tissue or synovial fluid are detected by polarized
microscopy (21). Gout is manifested radiographically by joint
effusion, bone erosions, overhanging sclerotic margins of the
bone and deposits of monosodium urate crystalsin the
periarticular soft tissues (known as tophi) (22). CT can be used
for quantification of the osseous changes and the Dual-Energy
CT examination for crystal deposits detection (20).

Bizarre parosteal osteochondromatous proliferation
(BPOP)
Bizarre parosteal osteochondromatous proliferation

(BPOP) is a rare benign osteocartilaginous lesion that most
frequently affect the hand, the feet and the skull (23). It was
described by Nora et al. and therefore is also called ,,Nora's
lesion®. On plain radiographs it occurs as a well-delineated
osseous tumor adjacent to the underlying bone. It normally
has a low signal intensity on T1w and high signal intensity on
T2w and STIR MR images (24). The adjacent bones and soft
tissues are usually normal. BPOP occurs mostly in adults, its
incidence in pediatric population is unclear (25). Radiographic
and histologic findings are the gold standard for diagnosis of
BPOP (26).

Our case is unusual as the patient was only 15 years old,
had an accessory os styloideum in both wrists, symptomatic
only on the non-dominant side. We assume that his noticeable
growth in recent time might have involved the probably
already existing accessory bones and released pain. The case
shows that the diagnosis may be made by means of CT or
ultrasound examination. Ultrasonography may reveal the
existence of an accessory metacarpal bone on a non-
symptomatic side.
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TEACHING POINT

Os styloideum may be a bothersome and inconvenient
condition but as a rare anatomical variant is usually not
suspected, and may be missed on clinical and radiological
assessment. Early and proper detection of this accessory bone
makes it a “do not touch lesion” that does not require a biopsy
or excision. Primarily, it can be treated conservatively without
initial need for surgical approach. The general awareness of
this easily detectable lesion should be raised.
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FIGURES

Figure 1: 15-year-old male patient with symptomatic o0s
styloideum (Non-enhanced CT of the wrist)

TECHNIQUE: Non-contrast multislice CT (Somatom
Definition Flash, Siemens). 100/Sn140 kV, 108/88 mAs. 0.6
mm slice thickness. CTDIvol 8.6 mGy. DLP 87 mGycm.

CT axial (1a) and sagittal (1b) views. Os styloideum is visible
on both reconstructions (arrows). It is located on the dorsal
side of the wrist between the capitate and trapezoid and the
base of the styloid process of the third metacarpal (arrows).
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Figure 2: 15-year-old male patient with symptomatic os
styloideum (Ultrasound of the left hand)
TECHNIQUE: 12 MHz linear transducer (Toshiba Amplio

500, Toshiba Medical Systems Corporation,
Transverse (a) and longitudinal view (b).

The left os styloideum is seen between the bases of the 2nd
and 3rd metacarpals on both the longitudinal and transverse
images.

Japan).

Rare anatomical variant (0.3%-1.6%)

Synonyms: “carpe bossu”, “carpal boss”

relief of pain

Table 1: Summary table of os styloideum.
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Figure 3: 15-year-old male patient with symptomatic os
styloideum (Ultrasound of the right hand)
TECHNIQUE: 12 MHz linear transducer (Toshiba Amplio

500, Toshiba Medical Systems Corporation,
Transverse (a) and longitudinal view (b).

The right os styloideum is also seen between the base of the
2nd and 3rd metacarpals on longitudinal and tranverse images,
but is significantly smaller than the accessory ossicle on the
left.

Japan).

Easily detectable bone structure in different imaging modalities
Located between the capitate and trapezoid and the bases of second and third metacarpals

No gold standard therapy for treatment, usually conservative approach with anti-inflammatory medication
Prognosis depends on applied therapy and whether the affected hand is dominant, which is less favorable for complete
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X-ray

CT

MRI

Os styloideum

Well circumscribed bony
structure in typical
localisation

Typical bony structure in
typical localisation

Typical bony signal in T1w and T2w.
Depending on inflammation high
signal in STIR and Gd-enhancement.

Traumatic changes

Well circumscribed bony
structure, may be dislocated

Bony fragment, missing
cortical delineation at height
of the fracture

Typical bony signal. Traumatic
edema in STIR, trauma associated
soft tissue edema surrounding

Ganglion/ synovial cyst

Hardly visible since fluid
containing. No bony
structure

Iso- to hypodense density, no
trabecular bone, may be ill
circumscribed

Hypointense in T1w, hyperintense in
T2w

Carpometacarpal
osteoarthritis

Joint space narrowing,
osteophytes formation,
subchondral sclerosis, soft
tissue swelling

Osteophytes formation,
subchondral sclerosis
hyperdense

Soft tissue swelling hyperintense in
T2w, subchondral sclerosis
hypointense in T1w

Gout

Joint effusion, bony
erosions, overhanging
sclerotic margins, normal
bone mineralisation

Bony erosions
Dual-Energy CT:
Detection of monosodium
urate crystals around the
joints

Gout tophus:

T1w and T2w normally hypointense,
enhancement after i.v. Gadolinium
administration

Bizarre parosteal
osteochondromatous
proliferation (BPOP)

Well-delineated bony lesion
adjacent to the underlying
bone

Continuous with the
underlying bone cortex,
similar appearance

Low signal intensity on T1w
High signal intensity on T2w and
STIR

Table 2: Differential diagnosis table for os styloideum.

ABBREVIATIONS

CT - Computed Tomography

MC - Metacarpal

MRI - Magnetic Resonance Imaging

KEYWORDS

Os styloideum; Carpe bossu; carpal boss; wrist pain; computed

tomography; ultrasound
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