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Objective To define the anatomy of the lateral antebrachial cutaneous nerve (LABCN) and the cephalic vein
(CV) in the anterior forearm region of living humans using ultrasonography for preventing LABCN injury during
cephalic venipuncture.

Methods Thirty forearms of 15 healthy volunteers were evaluated using ultrasonography to identify the point
where the LABCN begins to contact with the CV, and the point where the LABCN separates from the CV. The
LABCN pathway in the forearm in relation to a nerve conduction study was also evaluated.

Results The LABCNs came in contact with the CV at a mean of 0.6+1.6 cm distal to the elbow crease, and
separated from the CV at a mean of 7.0+£3.4 cm distal to the elbow crease. The mean distance between the
conventionally used recording points (point R) for the LABCN conduction study and the actual sonographic
measured LABCN was 2.4+2.4 mm. LABCN usually presented laterally at the point R (83.3%).

Conclusion The LABCN had close proximity to the CV in the proximal first quarter of the forearm. Cephalic

venipuncture in this area should be avoided, and performed with caution if needed.
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INTRODUCTION

The lateral antebrachial cutaneous nerve (LABCN) is
a terminal branch of musculocutaneous nerve which
is derived from the brachial plexus. It is responsible for
sensing the lateral anterior aspect of the forearm [1]. The
LABCN passes through the fascia of the biceps brachii

muscle, and descends just lateral to the biceps brachii
tendon around the elbow joint. There it finally pierces
the deep fascia to become superficial. In some cases, the
LABCN bifurcates into dorsal and volar branches. It also
has an anatomical variation where the nerve innervates
the radial border of the dorsum of the hand and thumb
[2]. The cephalic vein (CV), also known as the antecubital
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vein, is superficially located in the anterior aspect of el-
bow. It is one of the vessels commonly used for sampling
blood. LABCN injuries can result from various condi-
tions including direct nerve trauma, compressive neu-
ropathies, neuritis, or due to neuromas and intraneural
mucous cysts [3-5]. Because of the close proximity, injur-
ing the LABCN during venipuncture of the CV has been
reported in the several previous case reports [6-8]. There-
fore, it is important to know the proper anatomy of these
structures.

There have been several cadaver anatomical studies
of the LABCN [9-11]. Among them, Wongkerdsook et al.
[10] reported LABCN anatomy in relation to the lateral
epicondyle and CV with a formalin-fixed cadaver. Also,
Beldner et al. [11] reported that the LABCN ran parallel
and volar to the cephalic vein in the forearm in 84% of
specimens. However, it is difficult to say those cadav-
eric studies revealed an actual relationship between the
LABCN and CV in a living human due to rigor mortis, ca-
daveric fixation, and desiccation, etc.

Currently, ultrasonographic evaluation is very useful
for evaluating relationships in living human structures
[12,13]. In this study, we obtain important information
on the LABCN and CV using ultrasonography for safe
venipuncture. For accurate nerve conduction study, we
compared the positions of actual LABCNs to the con-
ventionally used recording point for a nerve conduction
study.

MATERIALS AND METHODS

We recruited healthy subjects who had no history of
neuromuscular disease, were not taking any medica-
tion, and had no history of any trauma in the forearms
or hands. We ultrasonographically studied 30 fore-
arms of 15 volunteers (12 males and 3 females; mean
age, 30.919.3 years). Every subject participated in this
study voluntarily with informed consent according
to the Institutional Review Board of Korea Univer-
sity Ansan Hospital. We measured the height, weight,
length and circumference of both forearms of each
participant. The length of the forearm was defined
as the distance from the medial epicondyle to the tip
of ulnar styloid process. The forearm circumference
was measured at the mid-point of the forearm length.
A real time ultrasonography was performed using the
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ACCUVIX V20 system (Samsung Medison, Seoul, Korea)
interfaced with a 6-13 MHz linear array transducer. All
procedures were conducted by a physiatrist experienced
in musculoskeletal ultrasonography for consistent mea-
surement throughout the study. The sonographer had
over 8 years of experience using ultrasonography to vi-
sualize peripheral nerves, including cutaneous nerves.
The transducer was always placed softly on the skin to
prevent unnecessary movement of the soft tissue or col-
lapse of the veins. We used built-in measurement tools
for measuring the distance between the biceps tendon
and the LABCN. A measuring tape was used for all mea-
surements.

Ultrasonographic examinations of the LABCN and CV
were performed in transverse view with subjects in the
supine position, with their elbows extended and forearm
supinated. First, a line was drawn in the elbow crease and
the transducer was placed transversely to that line. The
distance between the mid-point of each biceps tendon
and the LABCN at the level of elbow crease was mea-
sured. Each biceps tendon and LABCN mid-point was
defined as the crossing point of the shortest and longest
diameters. Then, tracing the transducer distally along
the path of the LABCN, we checked two points where the
LABCN and CV meet (point M) and come apart (point A)
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Fig. 1. Schematic relationship of the lateral antebrachial
cutaneous nerve (LABCN), cephalic vein (CV), and bi-
ceps tendon (BT) at the anterior aspect of the forearm.
Point M, meeting point of LABCN and CV; Point A, point
where LABCN and CV come apart.
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(Fig. 1). Finally, we measured the distances between el-
bow crease and each point M and point A, defining them
as ‘distance M’ and ‘distance A’

The LABCN recording point for the nerve conduction
study using the antidromic method was named as ‘point
R; and defined as a 12-cm distal point from the elbow
crease level on an imaginary line starting just lateral to
the biceps tendon, and toward the radial artery at the
wrist [14]. Using ultrasonography, we traced the LABCN
from the elbow crease to the 12 cm distal to the elbow
crease, and measured the distance of its actual location
from the point R. We named this ‘distance R!

RESULTS

The mean height, weight, length of the forearm,
and circumference of the forearm were 171.9+8.6 cm,
65.0+9.8 kg, 24.8+2.0 cm, and 22.1£1.7 cm, respectively.
The LABCN had a bright echogenic texture with hy-
poechoic fascicles (Fig. 2). The mean distance between
the biceps brachii tendon and the LABCN in the level of

-

Point A

elbow crease was 3.4+1.6 mm. In all the cases, LABCNs
were present laterally to the biceps tendon, and during
its course, the LABCNs always met CV at least one time.
Mean distance between the elbow crease and the point
where the LABCN and CV meet (point M) was 0.6£1.6
cm distal to the elbow crease. Although in most of cases
the LABCN and CV met below the elbow, in the 9 cases
(30.0%), they met above the elbow crease. The mean dis-
tance between the elbow crease and a point where the
LABCN and CV come apart (point A) was 7.0+3.4 cm dis-
tal to the elbow crease. Finally, the LABCN investigated
by sonography was located at a mean of 2.4+2.4 mm
lateral to ‘point R’ at 12 cm distal from the elbow crease
(Table 1). Additionally, in only two forearms, LABCN
bifurcation into volar and dorsal branches was observed
via ultrasonography.

DISCUSSION

The present study evaluated the actual relationship
between the LABCN and the CV in the cubital area by ul-

Fig. 2. Transverse view of ultrasonographic images of the course of the LABCN (arrows) at the elbow crease level (A),
at the level of point M and A (B, C), and at the distal 12 cm level (D). LABCN, lateral antebrachial cutaneous nerve; CV,
cephalic vein; Point M, meeting point of LABCN and CV; Point A, point where LABCN and CV come apart.
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Table 1. The measured outcomes for evaluating the rela-
tionship of LABCN and CV

Parameter

Value
24.8+2.0 (20.5 to 27.5)
22.1+1.7 (19.0 to 25.0)

3.4+1.6 (1.7t0 7.7)
-0.6+1.6 (-3.7t0 2.4)
-7.0+3.4 (-0.1 to -13.5)

2.4+2.4(-2.0t0 7.5)

Values are presented as meantstandard deviation (range).
LABCN, lateral antebrachial cutaneous nerve; BT, distal
tendon of the biceps brachii; Distance M, distance be-
tween the elbow crease and the point where the LABCN
and cephalic vein meet; Distance A, distance between
the elbow crease and the point where the LABCN and
cephalic vein come apart; Distance R, distance between
the LABCN and conventional recording point for nerve
conduction study of the LABCN at the level 12 cm distal
to the elbow crease.

“Negative values represent distal position of meeting or
separating point to the elbow crease.

’Negative values represent medial position of the LABCN
to the conventional recording point.

Forearm length (cm)

Forearm circumference (cm)
Distance of LABCN and BT (mm)
Distance M (cm)”

Distance A (cm)?

Distance R (mm)”

trasonography. There were some articles describing the
course of the LABCN. McFarlane and Mayer reported a
close relationship between the LABCN and CV in cadav-
eric dissections [9]. These veins and nerves were found
consistently in all specimens midway between the skin
and fascia of the forearm within the subcutaneous fat.
The LABCN was found consistently at the same tissue
depth as the cephalic vein. Wongkerdsook et al. [10] re-
ported 89.6% of the LABCNs ran medial to the CV within
1 cm at the level of inter-epicondylar line and tended to
course medial to the CV in the forearm.

In our study, there was a tendency that LABCN runs
medially to the CV in the forearm as in the previous
study. As we expected, there was very close proximity
between the LABCN and CV around the cubital area,
and they met at least once during its course. With our
ultrasonographic data, the mean meeting point of the
LABCN and CV is located distal to the elbow crease. Nev-
ertheless, in the 30.0% of the cases (9 cases in our study),
the LABCNs adhered to the CV at the elbow crease level
such that they can be damaged by any kind of medical
approach to the CV (such as sampling blood or inserting
catheter, etc.). Injury to the LABCN can lead to various
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sensory symptoms like numbness or a burning sensa-
tion. Although venipuncture related nerve injuries occur
infrequently, electromyographers and other related clini-
cians should be aware of this uncommon but clinically
and medico-legally important phenomenon. If a patient
complains about symptoms after procedures targeted to
the CV, clinicians have to consider the possibility of dam-
age to the LABCN. Rayegani and Azadi [8] recommended
electrodiagnostic study in patients complaining of neu-
rologic symptoms at least 10 days after venipuncture. Un-
recognized injury to this nerve, can lead to neuromas that
may be difficult to treat. Therefore, proximal approaching
for the CV above the elbow crease level during a medical
procedure can be a safe option.

Although the distribution of the LABCN has been de-
scribed in many above-mentioned articles, the majority
of the studies have focused on the LABCN of cadavers.
Therefore, to our knowledge, this is the first attempt to
evaluate the anatomic relationship between the LABCN
and the CV in living subjects through ultrasonographic
examination.

As a limitation of this study, inter-observer variability of
the ultrasonography was not analyzed. A small cutaneous
nerve in the forearm may not be found according to the
experience of the examiner in peripheral nerve ultraso-
nography. In this study, if the LABCN of the mid-forearm
was not detected on the first attempt, it was reevalu-
ated. We found LABCN bifurcation to volar and dorsal
branches in only two forearms possibly due to the dorsal
branch being too small to be seen by ultrasonography.
Further study on the anatomical variation of the LABCN
branches should be considered.

In conclusion, we identified a very close proximity
between the LABCN and CV around the cubital area
through ultrasonography. The LABCN had close ap-
proximation to the CV in the proximal first quarter of the
forearm. This means that cephalic venipuncture in the
cubital area requires careful attention to the possibility of
nerve damage. We recommend cephalic venipuncture to
be carried out in a more proximal part of the cubital area
based on the results of this study. Also, a better value for
studying LABCN nerve conduction can be achieved by
positioning the recording electrode about 2 to 3 mm lat-
eral to the conventionally used recording point.
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