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Abstract: Ulnar nerve compression has been reported in association with variations in the contents of Guyon’s canal,
such as the presence of accessory muscles. In the current case study we report on two variations found concurrently in the
same hand. Firstly, the presence of an accessory head of the abductor digiti minimi that originated principally from the
tendon of palmaris longus in the lower third of the forearm, descended superficial to the ulnar nerve and artery in Guyon’s
canal, and joined three other heads of the same muscle in the hypothenar eminence. Secondly, the ulnar nerve within the
canal showed trifurcation into superficial, deep and muscular branches. A study of 120 hands from cadavers of South
Australian population revealed the presence of an accessory head of the abductor digiti minimi that occupied Guyon’s
canal in 2.5% of the cases, a much lower incidence than previously reported in other populations. Trifurcation of the ulnar
nerve seen here was also noted in the left hand of the same cadaver, but without any accessory muscles in Guyon’s canal.
Knowledge of such variations is relevant to hand surgery.

Keywords: Guyon’s canal, entrapment neuropathy, upper limb, accessory head, hand surgery, hypothenar muscles, nerve
block.
INTRODUCTION

RESULTS

The ulnar nerve enters the hand via Guyon’s canal
between the tendon of flexor carpi ulnaris and the ulnar
artery. In clinical practice, the ulnar nerve may be blocked at
the distal skin crease of the wrist, lateral to the tendon of
flexor carpi ulnaris just proximal to Guyon’s canal. The
ulnar nerve may also be compressed within the canal by any
space-occupying lesion such as lipoma [1], ulnar artery
thrombosis [2] or anomalous muscles [3]. Within the canal
and usually just distal to the pisiform bone the ulnar nerve
divides into a deep branch that supplies short muscles in the
hand and a superficial branch which is mainly sensory. Here
we report a case with dual variations in Guyon’s canal
contents: an accessory muscular head of the abductor digiti
minimi (ADM) and a distinct ulnar nerve trifurcation. In
addition, a systematic study was undertaken to report on the
incidence of anatomical variations in the contents of
Guyon’s canal in South Australian populations.

In all dissections Guyon’s canal contained the ulnar
nerve located lateral to the pisiform bone and the ulnar artery
lateral to the ulnar nerve. The ulnar nerve typically divided
into superficial and deep branches just distal to the pisiform
bone. Three hands however, showed an accessory head of
the abductor digiti mini (ADM) located superficial to the
neurovascular bundle within the canal and extended
proximally into the forearm. One of these hands was the
right hand of a cadaver of a 79-year-old male in whom the
accessory head of the ADM was of substantial size. The
fleshy belly of this accessory head of the ADM muscle,
originated from a broad aponeurosis attached along a length
of 4 cm to the medial border of the tendon of palmaris
longus, and its most proximal origin was 6 cm proximal to
the flexor retinaculum (Fig. 1). Additional muscle fibres
originated from the overlying deep fascia. The fusiform red
belly started 4.5 cm proximal to the pisiform bone, and was
flat at its origin, but assumed a cylindrical form, being one
cm wide near the pisiform bone. It crossed superficial to the
ulnar nerve and artery proximal to the wrist, then
accompanied them through Guyon’s canal, deep to the volar
carpal ligament and palmaris brevis muscle. Distally the
accessory head joined the ADM just distal to the pisiform
bone. In the hypothenar compartment the ADM had three
heads, a lateral head originating from the lateral aspect of the
pisiform and pisohamate ligament, an intermediate head
originating from the distal end of the pisiform bone, and
medial head, with tendinous origin, arising from the carpal
bones posterior and distal to the pisiform bone (Fig. 2).
Superficial dissection of the forearm just proximal to the
wrist joint showed that the tendon of palmaris longus crossed
superficial to the median nerve and entered the hand on the
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Fig. (1). Superficial dissection of the right hand showing the tendon of palmaris longus (1) located lateral to the median nerve (2). An
accessory head (3) of the abductor digiti minim (ADM, 4) has an aponeurotic origin from the medial border of the tendon of the palmaris
longus (1). The accessory head is seen crossing the ulnar artery and nerve just above the pisiform bone (5). The superficial division of the
ulnar nerve (6) comes to the surface lateral to the accessory head of the ADM and provides innervation to the palmaris brevis (7). Tendon of
flexor carpi ulnaris (8); superficial palmar arch (9).

Fig. (2). Deeper dissection of the hand, showing the ulnar artery (1) displaced laterally. Ulnar nerve (2) trifurcation into superficial (3), Deep
(4) and muscular (5) branches. The muscular branch (5) provides innervation to the lateral head of ADM (6), then passes deep to it to
innervate the intermediate head (7) and medial head (8) of the ADM and the deep surface of the accessory head (9). The deep branch of the
ulnar nerve (4) provides a second nerve supply to the lateral head of ADM (6). The branches to the ADM are highlighted by short pieces of
silk suture. The flexor digiti minimi (10) is reflected laterally.

medial aspect of the thenar eminence, thus the median nerve
appeared on the medial side of the tendon before it entered
the carpal tunnel (Fig. 1).
In Guyon’s canal the ulnar nerve showed trifurcation into
superficial, deep and muscular branches. The muscular
branch innervated the lateral head of the ADM then crossed
deep to its origin to reach and innervate the intermediate and

medial heads and the deep surface of the Accessory ADM
(Fig. 2). In addition the deep branch of the ulnar nerve
provided a second nerve supply to the lateral head of the
ADM.
DISCUSSION
Variations in branching patterns of nerves and in short
muscles of the hand have been seen in clinical practice [4-6]
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and during cadaveric dissections [7, 8]. In the current study
an accessory head of the abductor digiti minimi (ADM) was
seen in addition to three heads that existed in the hypothenar
compartment. This accessory head was seen in 3 out of 120
hands examined in the current study (2.5%), while a 22.4%
incidence was reported previously [9]. The accessory head
described in the current study closely resembles that
described by Soldado-Carrera et al. [10] particularly in the
origin of the muscle. Another study reported an accessory
head for the ADM, but unlike in the current study, it had a
far distal insertion into the base of the proximal phalanx of
the little finger and had a round slip of origin from the
palmaris longus tendon [11]. In the later study, two other
heads were seen in the hypothenar compartment, a
superficial and a deep head. Other studies reported a
proximal head for the ADM that occupied Guyon’s canal but
originated from the deep fascia of the lower forearm, and the
palmaris longus was absent [12]. Multiple origins for the
proximal head of ADM have been reviewed recently [13].
Accessory muscles as described here have been
implicated in wrist problems and entrapment neuropathy [12,
13] as these often compromise the available space,
compressing adjacent vessels and nerves [14]. Knowledge of
these anomalies and their predominance are invaluable for
diagnosis and selecting the surgical approach for ulnar nerve
decompression [14].
A fleshy head arising from the tendon of palmaris longus
and joining the hypothenar muscles has been referred to as a
variant slip of the palmaris longus. However, on account of
its innervation from the ulnar nerve, as seen in the current
study, it should be considered a variant of the hypothenar
muscles [12].
Typically the tendon of palmaris longus crosses the
middle of the wrist joint and becomes continuous with the
apex of the palmar aponeurosis. In such case the median
nerve appears above the flexor retinaculum in the interval
between the palmaris longus and flexor carpi radialis
tendons, before passing deep to the flexor retinaculum. In the
current study the tendon of palmaris longus inclined more to
the radial side entering the hand closer to the thenar
eminence with the median nerve appearing on its medial
aspect. It is possible that in such situation the accessory belly
of the ADM muscle, functionally, acts to adjust the axis of
action of the long tendon with reference to the midline of the
hand. Such function may be similar to that of the quadratus
plantae (flexor accessorius) on the tendon of the flexor
digitorum longus in the foot.
The common pattern of ulnar nerve branching is a
bifurcation into a superficial, predominantly sensory branch,
and a deep motor branch, a pattern seen in 38 out of 50
cases, while trifurcation of the ulnar nerve was seen in 11
cases out of 50 [7]. In the current study the ulnar nerve
showed trifurcation in Guyon’s canal into superficial, deep
and muscular divisions. In the study by Bonnel and Vila [7]
the third nerve in the trifurcation was a sensory branch, not a
muscular branch as seen in the current study. The trifurcation
described in the current study does not resemble any of the
five classifications of arborisations described by Murata [8].
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Variations in nerve branching are less common than
muscle variations. Dissection of 58 hands showed 22.4%
incidence of anomalous muscles but only 1.7% incidence for
anomalous nerves [9]. The trifurcation of the ulnar nerve
seen in the current study was symmetrical to that seen in the
left hand of the same cadaver [15]. A number of studies have
found that anatomical variations often exist bilaterally [6, 9,
16]. The almost consistent neural branching and innervation
of muscles by specific pools of motor neurons in normal
development, and the symmetry often seen when neural
variations occur, suggest a genetically determined
developmental map. Experimental studies in the chick
involving cranio-caudal reversal of parts of the neural tube
containing several segments showed that labelled axons alter
their path and enter the limb plexus in a modified way that
allows axons to reach and innervate their predetermined
targets [17, 18]. This indicates that motor neurons actively
respond to cues along their path predetermined by an early
central specification [18]. Central specialization of motor
neurons and their organization along the medio-lateral axis is
determined by midline structures, the notochord and floor
plate of the neural tube, which express the sonic hedgehog
gene with a medial to lateral gradient [19]. Therefore minor
variations in gene expression may manifest bilaterally and
may explain the symmetric variant of ulnar nerve
arborisation seen here. Although trifurcation of the ulnar
nerve described here in the right hand was symmetrical to
that in the left hand of the same cadaver [15] there was no
symmetry in the hypothenar muscles as the accessory head
of the ADM was only seen in the right hand.
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