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Painful Flexor Carpi Radialis Brevis Muscle:
An Ultrasound and Magnetic Resonance
Imaging Assessment

With the advent of modern cross-sectional imaging
techniques, such as ultrasound (US) imaging, com-
puted tomography, and magnetic resonance imaging
(MRI), accessory muscles are frequently encountered
and can be accurately assessed noninvasively.1 Acces-
sory muscles are frequently asymptomatic and are com-
monly overlooked during routine imaging evaluations
performed for other purposes.1,2 In a minority of
patients, they present as painless masses or can cause
local symptoms related to compression of adjacent
structures such as nerves,3 vessels, and tendons.1

Awareness of the existence of accessory muscles as well
as their location, resulting in possible nerve compres-
sion, is necessary for establishing an accurate diagnosis
and appropriate treatment for compressive neuropa-
thies.4 Accessory muscles can present with symptoms
of median or ulnar nerve compression.5 The flexor
carpi radialis brevis is a rare anomalous muscle of the
wrist first described by Fano in 1851 and subsequently
by Woods in 1867 (Figure 1).6 The incidence of the
flexor carpi radialis brevis has been reported to be 2.6%
to 7.5%.7 We report the US and MRI findings of a
flexor carpi radialis brevis causing pain in the distal
radial forearm, irradiating into the volar wrist.

A 62-year-old professional piano player presented
with overuse pain in the radial volar aspect of the distal
right forearm and wrist. The patient had a nearly unre-
markable clinical history. The clinical examination showed
a normal appearance of the forearm and wrist. The skin
was normal. No tenderness was noted even at deep palpa-
tion. A US examination was performed with a broadband
high-resolution transducer working at 5–18 MHz to rule
out tendinopathy. Ultrasound showed the presence of an
accessory muscle arising from the lateral part of the volar
aspect of the distal radius, distally to the origin of the flexor
pollicis longus (Figures 2 and 3). The muscle ran anterior
to the pronator quadratus and presented a thin tendon
located deep to the flexor carpi radialis tendon. Distally,
the flexor carpi radialis brevis tendon inserted into the cap-
itate bone and the base of the third and fourth metacarpals.
The muscle showed a regular echo structure, and the ten-
don was normal, with no sign of tendinopathy. On US
imaging, the clinically painful site corresponded to a
normal-appearing proximal aspect of the muscle. Contra-
lateral US images showed absence of accessory muscles.
To confirm the clinical suspicion of overuse edema of the

accessory muscles, we performed an MRI examination
after asking the patient to play piano for 3 hours. The scan
was performed about 30 minutes after the patient played
the piano. The MRI scan was performed with a 1.5-T
scanner using an extremity coil. Axial proton density–
weighted fat-saturated and T1-weighted, sagittal T1-
weighted, and postcontrast axial T1-weighted fat-saturated
images were obtained. Contrast images were performed
because of the edema noted in the muscle to increase the
detection of pathologic findings. The MRI confirmed the
presence of the flexor carpi radialis brevis and had an
excellent imaging correlation with US (Figures 2 and 3).

In addition, MRI showed local edema and gadolin-
ium uptake in the postcontrast T1-weighted, fat-satu-
rated images of the proximal flexor carpi radialis brevis
and at its attachment into the radius (Figure 4), con-
firming that the local swelling and inflammation were
responsible for the clinical symptoms. The patient

Figure 1. Schematic drawing illustrating the flexor carpi radialis brevis
muscle (asterisk) and tendon (black arrow) and their relationships
with the flexor carpi radialis muscle and tendon (dotted borders),
flexor pollicis longus muscle and tendon (curved white arrow), and
radial artery (white arrows).
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underwent surgical resection of the flexor carpi radialis
brevis (Figure 5), followed by complete recovery with
absence of recurrent pain.

The flexor carpi radialis brevis muscle is usually en-
countered as an incidental finding during cadaveric dissec-
tion or surgical treatment of distal radius fractures.8–11

According to Yoshida et al,12 the incidence of this muscle
was 4 per 225 cadavers (2%). Nakahashi and Izumi7

reported incidence rates between 2.6% and 7.5%.7

The flexor carpi radialis brevis originates from the
distal third of the radius on its volar surface, or the volor-
adial border between the origin of the flexor pollicis lon-
gus and the insertion of the pronator quadratus, and it
inserts into the base of the second or third metacarpal.
Its insertion, however, is subject to frequent variations
and may be into any metacarpal base except the first or
fifth and radial-side carpal bones, such as the scaphoid,
trapezium, trapezoid, and capitate.6 The flexor carpi radi-
alis brevis muscle has been previously classified on the
basis of its variations of insertion or origin: (1) radiopal-
mar type, (2) radiocarpal type, (3) radiometacarpal type,
and (4) mixed.7 The radiocarpal type is the most fre-
quent and has been reported to occur during cadaveric
dissection in 2.6% of Japanese patients,12 in 4% to 7.5%
of European white patients,13 and in 3.4% of black
patients.14 Dissection studies reported that flexor carpi
radialis brevis innervation is provided by the anterior
interosseous nerve.15

An important clinical aspect of the flexor carpi radia-
lis brevis is its proximity to the standard volar approach
for distal radius fracture surgery. Recently, as volar plat-
ing of distal radius fractures has become popular, sur-
geons have more likelihood of encountering the flexor
carpi radialis brevis.16 Mantovani et al11 reported 6 cases
of the flexor carpi radialis brevis in 172 distal radius frac-
tures (3.5%).

Anomalous muscles in the hand and wrist often
arouse compression neuropathy. The flexor carpi radialis
brevis may cause anterior interosseous nerve compres-
sion.7 The anterior interosseous nerve conceivably could
be compressed by hypertrophy of this muscle, an aspect
of anterior interosseous nerve compression described by
Spinner17 in patients in whom the flexor carpi radialis
brevis is present. A symptomatic flexor carpi radialis bre-
vis is, however, extremely rare. To our knowledge, there
have been only 3 previously reported cases,3,18,19 and
only in the case described by Smith and Kakar19 was a
US description of the muscle reported. The authors
reported a case of a complete tear of the flexor carpi radi-
alis with proximal retraction to the radioscaphoid joint
associated with flexor carpi radialis brevis tendinosis and
a tendon sheath effusion versus tenosynovitis, which was
detected by US and confirmed by MRI.19 Peers and
Kaplan3 performed an MRI scan because of the unchar-
acteristic clinical nature of the mass. The mass was firm
and nonmobile, and it did not have the typical cystic feel

Figure 2. Sagittal US (A and C) and MRI (B) appearance of the flexor carpi radialis brevis muscle. Images show the muscle (asterisks) and
tendon (small curved black arrows) arising from the distal radius and lying beneath the tendon of the flexor carpi radialis (large curved black
arrows). Scaph indicates scaphoid.
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on palpation, as would be found in a ganglion. Magnetic
resonance imaging showed the presence of an anoma-
lous muscle. Kosiyatrakul et al18 reported the first pub-
lished case of flexor carpi radialis brevis tenosynovitis in
a patient clinically suspected of having a volar ganglion
cyst or flexor carpi radialis tendinopathy. No preopera-
tive imaging was performed.

Unlike the other cases reported in the literature, in
which the pain was caused by tenosynovitis or tendinop-
athy of the flexor carpi radialis brevis tendon, in our
case, the pain was related to overuse-related inflamma-
tion of the muscle at its attachment on the radius, which,
to our knowledge, has never been reported. The reason

Figure 4. Axial proton density–weighted, fat-saturated and postcontrast T1-weighted spectral presaturation with inversion recovery images show
(arrows) edema (A) and contrast enhancement (B) of the proximal portion and insertion of the flexor carpi radialis brevis (asterisks).

Figure 5. Surgical removal of the flexor carpi radialis brevis muscle
(asterisk). Note the normal ulnarly sided displaced flexor carpi radialis
tendon (arrow).

Figure 3. Transverse US (A) and MRI (B) appearance. Images show
the relationships of the flexor carpi radialis brevis muscle (asterisks)
and tendon (small curved black arrows) with the pronator quadratus
muscle (PQ), the flexor carpi radialis tendon (large curved black
arrows), the radial artery (white arrows), and the flexor pollicis longus
tendon (curved white arrows). FTs indicates flexor tendon.
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for the pain was not related to compression of adjacent
nerves due to a mass effect or to a tendon-related disease
such as tenosynovitis or tendinosis. On US imaging, the
flexor carpi radialis brevis tendon appeared normal, and
the muscle belly had a regular echo structure. Magnetic
resonance imaging showed a regular signal intensity of
the muscle and absence of tendinopathy. Magnetic reso-
nance imaging performed after exercise showed gadolin-
ium uptake in the postcontrast images, suggesting that
the pain arouse proximally. The accessory muscle and its
distal tendon appeared normal at surgical removal.

Other than the case presented by Smith and
Kakar,19 our case is the only one in the literature so far
to describe the US features of a flexor carpi radialis brevis
confirmed at surgery. Ultrasound allowed us to clearly
identify the muscle within the radial volar compartment
of the wrist, to detect a normal echo structure of the
muscle and tendon, and to highlight its relationships
with the pronator quadratus muscle, the radial artery,
the flexor carpi radialis, and the flexor pollicis longus. In
our case, resection of the accessory muscle allowed a
complete resolution of the symptoms, confirming that
US as well as MRI was essential for the clinical course of
the patient. Nevertheless, MRI was superior to US in
detecting the internal muscle edema related to overuse.

In conclusion, we report a case of a painful flexor
carpi radialis brevis due to overuse in a professional
piano player, which was assessed by US and MRI. Pain
in the wrist and distal forearm related to the presence of
a flexor carpi radialis brevis is rare, and, to the best of
our knowledge, we report the first case related to over-
use of the proximal insertion of the muscle rather than
its distal tendon. Radiologists must be aware of the pos-
sibility of a symptomatic flexor carpi radialis brevis and
that US can easily and accurately assess its presence and
relationships with the adjacent structures. Magnetic reso-
nance imaging can be useful if performed after exercise
to determine the origin of pain.
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