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Objectives: Several studies have been conducted on the variations and branching pattern of the ulnar nerve in the
hand. There are few studies conducted on defining the distance of ulnar nerve from bony landmarks in the palm.
Ulnar nerve is closely related to the pisiform and hook of hamate which act as important landmarks.

Methods: The study was conducted on 30 formalin fixed adult hand specimens in the department of Anatomy.
Various measurements related to the ulnar nerve in the palm were taken using a divider and Vernier Calipers and
the values were tabulated after obtaining the mean and standard deviation.

Results: The average distance seen in the hand specimens [n = 30] from pisiform to the division of ulnar nerve
into superficial and deep branch was 0.89 + 0.25cm and the distance between pisiform bone up to the division of
superficial branch of ulnar nerve into proper and common digital branches was 1.36 + 0.59 cm. The average
distance from the origin of proper digital branch of ulnar nerve to the head of fifth metacarpal bone was 5.25 +
0.59 cm. The length of common digital branch of ulnar nerve from its origin to division into 2 sensory branches
was 4.31 &+ 1.09 cm.

Conclusion: This study provides the metric parameters of the ulnar nerve in the hand from its significant bony
landmarks which should be kept in mind during surgical procedures to minimize the incidence of injury to its
branches. It would assist the orthopedic surgeon in the treatment of ulnar nerve compression in the Guyon’s

canal.

1. Introduction

The ulnar nerve [UN] is the continuation of medial cord of brachial
plexus with a root value of C8, T1 and often receives fibers from C7. The
UN accompanied by the ulnar artery passes within the Guyon’s canal
after giving off the dorsal and palmar cutaneous branches. The UN is
closely related to the pisiform and hook of hamate which act as
important landmarks [1].

Distal to the pisiform but proximal to the hook of the hamate UN
divides into superficial sensory and deep motor branches. The digital
nerves given off by the superficial branch of UN innervate the fourth and
fifth digits. These digital branches are given off distal to the hook of
hamate [1,2]. The deep branch supplies most of the intrinsic muscles of
the hand and terminates by supplying adductor pollicis [3]. Variations
of the UN in the hand have been reported in numerous articles by
various authors [4].

Occupation related injuries and disorders related to the UN can be
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seen in clerical, industrial and professional cyclists [5,6]. The palsy
affecting long-distance cyclist involving the UN in the Guyon’s canal is
sometimes referred to as “cyclist’s/handlebar palsy” [6]. The incidence
of neuropathy involving the UN is around 20.9%. Entrapment of the UN
in the cubital tunnel is common compared to that at the Guyon’s canal
[71.

It has been stated that knowledge of UN variations in the volar aspect
of the hand are important and can justify the reason for pain and sensory
loss in patients’ after surgical procedures and injuries [8]. We have
conducted this study to emphasis more on the morphometric parameters
of the UN in relation to the important bony landmarks such as the
pisiform and head of metacarpal to aid the hand surgeons during various
procedures such as entrapment syndromes and neuropathies.

2. Materials and methods

This cross sectional cadaveric study was conducted on 30 formalin
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fixed dissected hand specimens obtained from Department of Anatomy.
The study was conducted under the Code of Ethics in accordance with
the Declaration of Helsinki for experiments involving humans. The
following lengths were measured in the palm using a divider and Vernier
Calipers [Fig. 1]:

1) Distance between pisiform bone and division of UN into terminal
branches

2) Distance between pisiform bone up to the division of superficial
branch of UN into proper and common digital branches.

3) Distance from the origin of proper digital branch of UN to the head of
fifth metacarpal bone.

4) Length of common digital branch of UN from its origin to division
into 2 sensory branches.

3. Results

The average distance seen in all the hand specimens [n = 30] from
pisiform to the division of UN into superficial and deep branch was 0.89
+ 0.25 cm and the distance between pisiform bone up to the division of
superficial branch of UN into proper and common digital branches was
1.36 + 0.59 cm. The average distance from the origin of proper digital
branch of UN to the head of fifth metacarpal bone was 5.25 + 0.59 cm.
The length of common digital branch of UN from its origin to division
into 2 sensory branches was 4.31 £+ 1.09 cm. The above measurements
for the right [n = 16] and left [n = 14] side individually have been
mentioned in Table 1.

Head of 5t |,
Metacarpal
bone

Ulnar Nerve

Fig. 1. Right hand specimen illustrating the various morphometric parameters
of the UN measured from the bony landmarks. [1- Distance between pisiform
bone and division of ulnar nerve into terminal branches; 2- Distance between
pisiform bone and division of superficial branch of ulnar nerve; 3- Distance
between head of fifth metacarpal bone and proper digital branch of ulnar nerve;
4- Length of common digital branch of ulnar nerve from its formation to divi-
sion into 2 sensory branches].
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Table 1
The various measurements of ulnar nerve in palm for the right and left side.
Measured Parameters Right[n = Left[n =
16] 14]
Distance between pisiform bone and division of ulnar 0.96 + 0.80 +
nerve. 0.29 0.16
Distance between pisiform bone up to the division of 1.49 + 1.208 +
superficial branch of ulnar nerve into proper and 0.64 0.521
common digital branches
Distance from the origin of proper digital branch of 5.09 + 5.44 +
ulnar nerve to the head of fifth metacarpal bone 0.691 0.37
Length of common digital branch of ulnar nerve fromits  4.06 + 4.60 +
origin to division into 2 sensory branches 1.26 0.81

4. Discussion

Guyon’s canal acts as a potential site for compression neuropathies of
the UN in the hand which could be due to occupation related trauma or
fractures involving the carpal bones-pisiform/hook of hamate [9].
Intraoperative involvement of the UN during treatment of ulnar artery
thrombosis or ganglion cyst/tumor could be another complication [10].

Sulaiman S et al. in their cadaveric study measured distance between
pisiform bone and division of UN [13.6 + 4.0 mm] and distance between
pisiform bone up to the division of superficial branch of UN into proper
and common digital branches [25.2 + 4.6 mm]. He stated that these
indices of locating the UN and its branches using a bony, palpable
landmark, would aid surgeons working in this region to avoid injury as
well as plan new surgical approaches [11]. Verhiel et al. measured the
median distance between the wrist flexion crease to the deep branch of
UN which was 12 mm [12]. The median distance between the wrist
flexion crease to the division of superficial branch of UN into proper and
common digital branches was 24 mm [12]. Whereas in the present study
we measured the same distance but considered a bony landmark, the
pisiform bone, instead of the wrist flexion crease since it is prominent
and easy to identify. The measurements were 0.89 + 0.249 and 1.36 +
0.595 respectively. Pisiform’s proximity to the ulnar nerve in the Guyon
canal, acts as a factor which could compress the nerve in case of fracture
to this bone [13].

These morphometric parameters maybe useful for hand surgeons
during surgical procedures such as carpal tunnel release, palmar fas-
ciectomy, and tendon release on the flexor aspect of hand [11,14,15] in
identifying and retaining the important branches present on the palmar
aspect of the hand. In an attempt to provide topographical information
about these vital structures in the hand several authors have considered
various landmarks as a reference point such as the metacarpophalangeal
joint, bistyloid line, superficial palmar arch [11,14,16-18].

The superficial branches of UN namely the proper and common
digital branch could be used as nerve grafts since literature shows the
use of dorsal branch of ulnar nerve [19] hence in the present study we
have measured the distance from the origin of proper digital branch of
UN to the head of fifth metacarpal bone and length of common digital
branch of UN from its origin to division into 2 sensory branches.

Our study follows the classical pattern of branching of the UN which
states that it divides into the superficial and deep branches as reported
by many authors [2,16,20]. The deep branch which is a motor branch
supplies most of the intrinsic muscles of the hand and ends by supplying
the adductor pollicis. The same was observed in our study for all the 30
hand specimens as shown in Fig. 2.

Since UN in the hand is a mixed nerve compression close to the
pisiform bone may involve both the motor as well as sensory distribution
thus the precise knowledge of the division of UN from the pisiform plays
an important role. De-roofing the Guyon’s canal in surgical release of the
UN at the wrist may damage the neurovascular structures [21]. Wrist
surgeries these days are performed arthroscopically and the knowledge
as to where to put the portals and the important anatomic structure
nearby is essential for these surgeons. Thus, knowledge of these
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Fig. 2. Right hand specimen illustrating the deep branch of ulnar nerve ter-
minating by supplying adductor pollicis [*cut end of tendons of superficial and
deep flexor muscles reflected up].

structures from its bony landmark may prevent accidental entry into
Guyon'’s canal [21].

Certain limitations of our study are that this study was done on
formalin fixed specimens and findings could not be compared with the
other respective hand [same cadaver] specimens. Another limitation of
this study is that we did not observe the communicating branch between
the digital branches of UN and median nerve which have been done by
several authors [22].

5. Conclusion

This study provides the metric parameters of the ulnar nerve in the
hand from its significant bony landmarks which should be kept in mind
during surgical procedures to minimize the incidence of injury to its
branches. Our study explored some of the landmarks which have not
been considered previously and could aid in identifying the UN and its
branches in the palm. We have used pisiform bone and head of fifth
metacarpal as bony landmarks for measuring the length of various
branches of UN in the palm. Previously no such study has been done and
this knowledge would be beneficial to hand surgeons.
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