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Purpose: To define the anatomy of the lateral antebrachial cutaneous nerve (LACN) and the
superficial radial nerve (SRN) in relation to easily identifiable landmarks in the dorsoradial forearm
to minimize the risk to both nerves during surgical approaches to the dorsal radius.

Methods: In this study 37 cadaveric forearms and 20 patients having distal radius external fixation
were dissected to identify these nerves in relation to various anatomic landmarks.

Results: Based on these dissections the anatomy was divided into 2 zones that can be identified by
easily visible and palpable landmarks. Zone 1 extends from the elbow to the cross-over of the
abductor pollicis longus with the extensor carpi radialis brevis and longus. Zone 2 is distal to the
cross-over. In zone 1 the 2 nerves can be differentiated through limited incisions based on their
depth and anatomic location. Within this zone the SRN is deep to the brachioradialis until 1.8 cm
proximal to zone 2 (9 cm proximal to the radial styloid), where it becomes superficial and pierces
the fascia of the mobile wad and then remains deep to the subcutaneous fat. In contrast the LACN
pierces the fascia between the brachialis and biceps muscles at the level of the elbow. In all
specimens the LACN ran parallel to the cephalic vein within the subcutaneous fat. In 31 specimens
it ran volar to the vein and in 5 specimens the nerve crossed under the cephalic vein at the elbow
and ran dorsal to the vein in the forearm. One specimen had 2 branches with 1 on either side of
the vein. Differentiation of these nerves was found to be possible through limited incisions in zone
1 during placement of external fixation pins for distal radius fractures. The LACN always was
located in the superficial fat running with the cephalic vein, whereas the SRN was deeper to this
nerve either covered by the brachioradialis or closely adherent to it within the investing fascia of
the mobile wad. In zone 2 the nerves arborized and ran in the same tissue plane, making
differentiation through limited incisions difficult.

Conclusions: Dividing forearm anatomy into zones aids in understanding the complex 3-dimen-
sional anatomy. Recognition of the consistent location of both the LACN and SRN facilitates
surgical exposure. This allows localization through limited incisions during nerve repair and
hardware placement, thereby enhancing uncomplicated and favorable outcomes. ()] Hand Surg
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Mackinnon and Dellon' observed that 77% of their
patients with traumatic superficial radial nerve (SRN)
lacerations in the forearm also sustained concomitant
lateral antebrachial cutaneous nerve (LACN) lacera-
tions at the same level. This led them to suggest that
unrecognized injury to the LACN in part may be the
cause of the poor clinical results associated with
surgical repair of the SRN in the region of the distal
forearm.

Despite its significant clinical importance this
same nerve largely has been ignored in the distal
forearm by the literature and surgeons alike. latro-
genic injury to this nerve has been reported after
minimally invasive procedures such as venipunc-
ture.>® Two cadaveric studies*> noted that the
LACN is the closest nerve during percutaneous pin
placement for external fixation of distal radius frac-
tures, which prompted the recommendation of open
placement of these pins. There has been no detailed
description of this complex anatomic region in rela-
tion to these specific structures.

The anatomy of the LACN has been well de-
scribed in the region of the elbow. The nerve is the
terminal branch of the musculocutaneous nerve and
is composed purely of sensory fibers. It emerges
from beneath the biceps muscle on its lateral aspect
in the region of the interepicondylar line of the hu-
merus.®’

In this study we define the anatomy of the LACN
and the SRN in relation to easily identifiable land-
marks to minimize the risk to both nerves during
surgical approaches to the dorsal radius. This infor-
mation should help the surgeon identify both nerves
rapidly through limited dorsal incisions for either
protection or surgical repair after traumatic lacera-
tion.

Materials and Methods
Cadaveric Dissection

Thirty-seven embalmed cadaveric forearms with no
history of previous forearm trauma (26 male, 11
female) were dissected to identify the LACN, SRN,
and cephalic vein. These structures were traced using
X3.5 loupe magnification from the elbow to their
final arborization about the wrist. Great care was
taken to note the tissue layers in which the structures
were identified and their locations relative to each
other.

Clinical Study

Twenty consecutive patients had external fixation for
distal radius fractures. A 2-cm incision was made in
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line with the dorsal edge of the brachioradialis mus-
cle just proximal to the cross-over of the muscle
bellies of the extensor pollicis brevis (EPB) and the
abductor pollicis longus (APL) with the tendons of
the extensor carpi radialis longus (ECRL) and exten-
sor carpi radialis brevis (ECRB). This cross-over is
easily palpable in most patients, located approxi-
mately 10 cm proximal to the radial styloid. The
subcutaneous fat was dissected bluntly to preserve
any local neurovascular structures. The forearm fas-
cia was incised in line with the skin incision in the
interval between the brachioradialis and ECRL ten-
dons. Blunt dissection then was used to access the
radius. The presence and location of the cephalic
vein, SRN, and LACN were noted.

Results
Cadaveric Dissection

The LACN, SRN, and cephalic vein were identified
in every specimen. The LACN was found consis-
tently in the subcutaneous fat distal to its emergence
from the lateral border of the biceps tendon. At the
elbow the nerve either continued parallel and volar to
the cephalic vein in 31 specimens, crossed deep to
the vein to lie dorsal to it in 5 specimens, or split into
2 major trunks in 1 specimen: one branch dorsal and
one branch volar to the vein (Fig. 1). In all cases the
LACN ran at the same depth as the cephalic vein and
never was farther than 1 cm from this vessel proxi-
mal to the cross-over of the APL and EPB with the
ECRL and ECRB.

The SRN was located deep to the fascia envelop-
ing the ECRB, ECRL, and brachioradialis in the
proximal forearm. The SRN pierced the forearm fas-
cia 9.3 cm proximal to the tip of the radial styloid in
the male specimens (range, 7.2—12.3 cm) and 8.3 cm
in the female specimens (range, 6.7-9.7 cm); on
average this was 1.8 cm proximal to the cross-over of
the APL and EPB with the ECRL and ECRB. The
nerve then continued distally within the subcutane-
ous fat. The SRN and LACN were in close proximity
and often overlapped distal to the cross-over. Neither
nerve in any of the specimens crossed underneath the
first dorsal compartment.

The cephalic vein was in close proximity to the
LACN throughout its course within the subcutaneous
fat in all specimens proximal to the cross-over. After
passing over the muscle bellies of the APL and EPB,
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