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The ﬂexor carpi radialis brevis (FCRB) muscle, considered a rare anomaly, is not well known among orthopedic surgeons. The
indications for volar locking plates to treat distal radius fractures have recently expanded, and, as a result, encounters with the
FCRB are becoming more common. However, few studies have described how to retract an FCRB. Here, we describe seven of
264 patients with FCRB who underwent surgery for distal radius fractures. In one case, the retracted FCRB interfered with the
internal ﬁxation. The presented cases demonstrate that the radial retraction of an FCRB with a large muscle belly enables
favorable exposure of the distal radius.

1. Introduction
The ﬂexor carpi radialis brevis (FCRB) is a relatively rare
anomalous muscle of the volar distal forearm. The FCRB
originates between the origin of the FPL and the insertion
of the PQ; it then runs on the radial side of the FPL and
inserts into the second or third metacarpal and the radial
side of the carpal bones. It has been described in several anatomical studies and has an incidence of 0.9–7.5% [1–3].
However, reports on FCRB in clinical settings are rare, and
many have focused on tenosynovitis of the FCRB [4, 5] or
incidental FCRB discovery during dissection of the distal
radius [6, 7]. Unlike other anomalous muscles, the FCRB is
located on the radial side of the forearm and runs outside
the carpal tunnel; therefore, Peers and Kaplan surmised that
the FCRB alone does not cause any neurological symptoms
[4]. The FCRB is encountered in 2.7–8.7% of surgeries for
distal radial fractures [8–12]. Surgeons must be aware of this
anomalous muscle when performing surgery for distal
radius fractures. However, few studies have described how
to retract the FCRB [13]. We encountered seven patients
with FCRB among 264 patients who underwent surgery for

distal radius fractures. The objectives of this report are when
to retract the FCRB ulnarly and when to retract it radially
and when to resect its ﬁbers during surgical exposure and
volar plate ﬁxation of distal radius fractures.

2. Case Presentation
Between 2010 and 2019, 264 patients with distal radius fractures were treated using the volar ﬂexor carpi radialis (FCR)
approach and volar locking plates. In seven of those cases,
we observed during surgery the FCRB on the radial side of
the ﬂexor pollicis longus (FPL) tendon and the superﬁcial
layer of the pronator quadratus (PQ) muscle. In these cases,
we examined the origin of the FCRB, size of the muscle belly,
hypoplasia of the PQ, and impairments of internal ﬁxation.
The study was approved by the Tachikawa General Hospital
Ethics Organization (approval number: 18008), and informed
consent was obtained from all patients.
The 58 men and 206 women with distal radius fractures
had a mean age of 65 years (range, 18–89 years). The three
men and four women with FCRB had a mean age of 49 years
(range, 24–64 years; Table 1). In all seven patients, the FCRB
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Table 1: Clinical data of the seven patients with FCRB.
Age (y)

Sex

Side

FCRB origin

PQ status

FCRB size

FCRB retraction

1

Case no.

63

Female

Right

Distal to FPL origin

Normal

FCRB > FPL

Ulnar

2

50

Female

Left

Distal to FPL origin

Hypoplastic

FCRB > >FPL

Ulnar ⟶ radial

3

64

Female

Right

Distal to FPL origin partially from FDS

Hypoplastic

FCRB > >FPL

Radial

4

55

Male

Right

Distal to FPL origin

Normal

FCRB > FPL

Radial

5

59

Female

Right

Distal to FPL origin, partially from FDS

Hypoplastic

FCRB > >FPL

Radial

6

24

Male

Left

Distal to FPL origin

Hypoplastic

FCRB > >FPL

Radial

7

33

Male

Left

Distal to FPL origin

Hypoplastic

FCRB > >FPL

Radial

FCRB: ﬂexor carpi radialis brevis; FDS: ﬂexor digitorum superﬁcialis; FPL: ﬂexor pollicis longus; PQ: pronator quadratus.
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Figure 1: Intraoperative photographs: (a) case 1; (b) case 2; (c) case 3; (d) case 4; (e) case 5; (f) case 6; (g) case 7. D: distal limit of the
incision; P: proximal limit of the incision; white arrow: ﬂexor carpi radialis brevis; red arrow: ﬂexor pollicis longus; asterisk: ﬂexor carpi
radialis tendon.

originated between the origin of the FPL and the insertion of
the PQ and ran on the radial side of the FCR and the FPL.
The insertion of the FCRB was unknown because it was more
distal than the approach described in this report. In all seven
cases, the muscle belly of the FCRB was larger than that of
the FPL in the operative ﬁeld (Figure 1). In ﬁve cases (cases 2,

3, 5, 6, and 7), the muscle belly of the FCRB was approximately
1.5 times larger than that of the FPL. In these cases, the origin
of the FCRB extended to the distal radius metaphysis, shifting
the insertion of the PQ from the radial margin of the radius
to the center and resulting in hypoplasia of the PQ muscle belly.
In case 1, we visualized the fracture site by retracting the FCRB
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Figure 2: Illustration of the volar aspect of a distal forearm with a ﬂexor carpi radialis brevis (FCRB) muscle: (a) before exposure; (b) FCRB
retracted ulnarly and partially detached from the radius; (c) FCRB retracted radially.

to the ulnar side; in case 2, ﬁrst, we retracted FCRB ulnarly, but
the muscle belly interfered with the insertion of a locking screw
on the distal ulnar side, and the FCRB was then retracted radially. In cases 3-7, the FCRB was retracted radially and the muscle belly did not interfere with locking screw insertion
(Figure 2). However, in cases 3 and 5, the FCRB originated
from the radius and the ﬂexor digitorum superﬁcialis (FDS),
thus requiring resection of the muscle ﬁbers that crossed over.

3. Discussion
The indications for volar locking plates for the treatment of
distal radius fractures have recently increased. As a result,
clinical reports on FCRB are becoming more common. Five
reports have described FCRB muscles discovered during surgery for distal radius fractures [8–12]. These studies reported
an FCRB incidence of 2.7–8.7%. Similarly, we observed an
FCRB incidence of 2.6% (seven of 264 cases).
Several case reports have described how to fully expose
the distal radius in the presence of FCRB. The ﬁrst report,
described by Kang et al. [6], Lee et al. [10], and Hosokawa
et al. [12] retracted the FCRB muscle radially during surgery

for distal radius fractures, and they found that FCRB did not
hinder internal ﬁxation of the distal radius fractures in any
case. Other authors successfully retracted the FCRB muscle
to the ulnar side [11, 13]. Laugharne and Power stated that
the FCRB made the exposure of the distal radius more diﬃcult, and that distal release was necessary to visualize the
fracture site [14]. Werntz et al. showed that the FCRB was
resected because its retraction to expose and reduce the fracture site was diﬃcult [15].
Nagata et al. classiﬁed FCRB muscles as tendon or muscle belly types [11], and all of our cases were of the muscle
belly type. In case 1, ulnar retraction of the small muscle
belly of the FCRB did not interfere with fracture exposure
nor the insertion of locking screws. In cases 2–7, ulnar
retraction of the FCRB and screw insertion were predicted
to be diﬃcult because of the large muscle belly; therefore,
radial retraction of the FCRB was performed to fully expose
the volar metaphysis of the distal radius and insertion of
locking screws. Based on our ﬁndings, we conclude that
FCRB muscle belly size is important. We recommended that
when surgeons encounter the FCRB during the volar
approach to distal radius fracture ﬁxation, retraction of an
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FCRB with a small muscle belly to the ulnar side does not
hinder the surgical approach or internal ﬁxation, and its
radial retraction is recommended when the FCRB has a large
muscle belly. However, retraction of the muscle ﬁbers is only
indicated when the FCRB originated from the radius and the
FDS and crossed over the distal radius.

4. Conclusion
The FCRB muscle is not a rare occurrence, so orthopedic
surgeons must be aware of its possible presence when performing volar plate ﬁxation of distal radius fractures. The
cases presented here demonstrate that radial retraction of
an FCRB with a large muscle belly exposes the entire volar
metaphysis of the distal radius.
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