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ABSTRACT
Anomalous muscles in carpal tunnel (CT) may
cause carpal tunnel syndrome (CTS), and may
be also associated with neurovascular abnormalities, altering the diagnosis and surgical interventions for CTS. The authors report a case
of bilateral Gantzer’s muscles (GMs) inserted
into the tendons of flexor digitorum profundus
within the CTs in an old male cadaver. The left
GM was associated with enlarged lumbrical
muscles in the CT and bifid median nerve (MN)
communicating with ulnar nerve in the hand.
The right GM was associated with perforation of
MN branches in the hand by superficial palmar
arch. This unreported coexistence of anomalous
GMs and the associated neurovascular variations may have clinical relevance to etiology,
diagnosis and treatment of CTS.
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1. INTRODUCTION
Carpal tunnel syndrome (CTS) results from compression of median nerve (MN) inside the carpal tunnel (CT),
a narrow fibro-osseous tunnel through which the MN
passes with nine tendons (four flexor digitorum superficialis, four flexor digitorum profundus and flexor pollicis
longus). The causes of CTS may be related to pregnancy,
systemic diseases or local factors within the CT. Anything that reduces the dimensions of the CT or increases
the volume of its contents will predispose to CTS, and
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many medical associations have been reported, but most
cases are idiopathic [1-3]. The anatomy of CT is highly
variable, so surgeons should be aware of possible anatomic variations which may affect diagnosis and treatment of CTS. It is not uncommon to find either variations of normally present tendons (palmaris longus, digital flexors, lumbricals) or the presence of anomalous
tendons (flexor carpi radialis brevis, palmaris profundus)
[4-7]. The accessory heads of the deep flexors of the forearm; GMs have been described as two different small
bellies which commonly arise from medial epicondyle
and insert into either flexor pollicis longus or flexor digitorum profundus (FDP) and was reported to be involved in compression of anterior interosseous nerve
(AIN) [7-11]. Studies regarding the presence of these
muscles in the CT are very few. The presence of these
accessory muscles in the CT may impact the diagnosis
and surgical treatment of CTS.

2. CASE REPORT
During cadaveric dissection of 50 upper limbs done
for the undergraduate students at the anatomy laboratory,
Osaka medical college, we looked for the presence of
GMs terminating distally within the CTs. In addition, the
CTs were explored for the presence of associated variations. We detected bilateral GMs terminating within the
CTs in 73 year-old-Japanese man. The right GM (Figure
1 and upper inset) arose from medial epicondyle deep to
flexor digitorum superficialis, coursed distally medial to
MN and AIN and entered the CT deep to the TCL where
it terminated by joining the tendon of FDP to middle
finger. Inside the CT, enlarged lumbrical muscles were
detected deep to the MN which trifurcated into terminal
digital branches below the distal edge of TCL. Just distal
to the CT, the MN medial branch was abnormally perfoOPEN ACCESS
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rated by the superficial palmar arch (SPA) (Figure 1 and
lower inset). The left GM (Figure 2) originated from
medial epicondyle (Figure 2 and lower inset), followed a
similar course as the right one and travelled distally deep
to the TCL where it was inserted into FDP tendon to the
index finger within the CT. There were enlarged lumbrical muscles within the CT close to the termination of
GM tendon (Figure 2 and upper inset). Moreover, the
MN divided within the CT into two terminal branches
(bifid) and there was communication between the medial
branch of bifid MN and ulnar nerve just distal to CT.

3. DISCUSSION
A few cases of isolated unilateral GM joining the tendon of FDP near the wrist were reported [9,12]. One report showed the coexistence of three anatomical variations in the forearm of one cadaver: GMs, Martin-Gruber
anastomosis, and nerve of Henle [11]. However, the
present study is the first report showing the coexistence
in one cadaver of bilateral GMs within CTs, MN perforation by SPA in one side and bifid MN communicating
with the ulnar nerve in the other side. The coexistence of
these anatomical variations may have clinical relevance
to etiology, diagnosis and treatment of CTS and may be
important for surgeons and radiologists. The anomalous
muscles found in the current case may cause CTS by
compressing the MN via narrowing the space of CT [1-3].
In addition, they may prohibit endoscopic carpal tunnel
release [4,13,14]. The GMs in our case are not typical as

Figure 1. Right GM in carpal tunnel associated with abnormal
perforation of MN by superficial palmar arch (SPA). The upper inset shows the proximal part of GM while the lower inset
demonstrates the perforation of MN by SPA. GM, Gantzer’s
muscle; FDP, flexor digitorum profundus; FPL, flexor pollicis
longus; MN, median nerve; TCL, transverse carpal ligament;
L, lumbrical muscle; FDS, flexor digitorum superficialis; AIN;
anterior interosseous nerve; FDS, flexor digitorum superficialis. The open arrow marks the insertion of GM. The arrow in
the upper inset indicates the origin of GM.
Copyright © 2014 SciRes.

Figure 2. Left GM within carpal tunnel associated with high
division of MN. The upper inset shows enlarged lumbrical
muscle (L) inside CT and abnormal communication (short
arrow) of MN with the ulnar nerve (long arrow). The lower
inset demonstrates proximal part of GM. GM, Gantzer’s muscle; FDP, flexor digitorum profundus; FPL, flexor pollicis
longus; MN, median nerve; TCL, transverse carpal ligament;
L, lumbrical muscle; FDS, flexor digitorum superficialis; UA,
ulnar artery. The open arrow head indicates the insertion of
GM. The arrow in lower inset indicates the origin of GM.

their tendons joined the tendons of FDP within the CT
(they commonly join the tendons of FDP proximal to the
CT) [9-12]. The left GM tendon in the present case was
inserted into the tendon of FDP to index finger very close
to enlarged lumbrical muscles and bifurcated MN within
the CT. The high division of MN (bifid MN) within the
CT in association with anomalous muscles has been reported [15,16]. Moreover, the medial branch of bifurcated MN in our case communicated with the ulnar nerve
just distal to lower edge of TCL. The communicating
branches between the median and ulnar nerves were reported by other researchers and could potentially alter
clinical symptoms, signs and electrophysiological studies
of CTS resulting in misdiagnosis. For example, sensory
disturbance in patients suffering from CTS occurred
more frequently in areas innervated by the median nerve
(index finger, 94%) but also with great frequency in other areas (little finger, 39%) as a result of communication
between ulnar and median nerves. Moreover, this communicating nerve may be injured during open CT surgery
[5,17,18]. In a previous study, we found a case of persistent median artery perforating both the MN and the AIN
at the elbow [8]. The right GM in the present case was
associated with abnormal perforation of MN terminal
branches by the SPA. Because vessels that penetrate
nerves have been reported to cause several nerve compression syndromes, there is a possibility of double crush
compression of MN in the current case (within the CT by
GM and in the hand by perforating SPA) [8,19]. Developmentally, the existence of accessory muscles as GMs
connecting the flexor muscles could be explained by the
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incomplete cleavage of the deep layer of the flexor mass,
which represents an atavistic character [10].

4. CONCLUSION
In conclusion, the presence of anomalous muscles in
CTs may be associated with proximal and distal neurovascular abnormalities which should be expected and
investigated using ultrasound or MRI for proper treatment of CTS and various hand surgeries.
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