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KEY POINTS

e The radial nerve subserves the extensor compartment of the arm.
e Radial nerve lesions are common because of the length and winding course of the nerve.

e The radial nerve is in direct contact with bone at the midpoint and distal third of the
humerus, and therefore most vulnerable to compression or contusion from fractures.

Electrodiagnostic studies are useful to localize and characterize the injury as axonal or
demyelinating.

Radial neuropathies at the midhumeral shaft tend to have good prognosis.

INTRODUCTION

The radial nerve is the principal nerve in the upper extremity that subserves the
extensor compartments of the arm. It has a long and winding course rendering it
vulnerable to injury. Radial neuropathies are commonly a consequence of acute trau-
matic injury and only rarely caused by entrapment in the absence of such an injury.
This article reviews the anatomy of the radial nerve, common sites of injury and their
presentation, and the electrodiagnostic approach to localizing the lesion.

ANATOMY OF THE RADIAL NERVE
Course of the Radial Nerve

The radial nerve subserves the extensors of the arms and fingers and the sensory
nerves of the extensor surface of the arm.'=3 Because it serves the sensory and motor
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nerves of the dorsal arm, it derives innervation from most-to-all of the spinal roots that
participate in the brachial plexus (C5-C8 with inconstant T1 contribution), and all three
derived trunks. The three trunks divide into the anterior and posterior division. The
recombined posterior division continues on as the posterior cord. Both the posterior
division and posterior cord serve the posterior “extensor” compartment.* The poste-
rior cord follows posterior to the axillary artery and divides into two terminal branches,
the axillary nerve and the radial nerve. The axillary nerve lies lateral to the radial nerve
and winds around the surgical neck of the humerus. The radial nerve continues pos-
teriorly following the axillary artery and subsequently the deep brachial artery. From
the medial side of the humerus, the radial nerve quickly winds back posteriorly around
the spiral groove of the humerus.

In the spiral groove, it passes through the medial and lateral heads of the triceps. After
it turns in the spiral groove to the dorsal side and becomes lateral to the humerus, it pier-
ces the lateral intermuscular septum (around the distal one-third of the humeral length®-€)
and courses around the lateral humeral condyle, entering the anterior compartment. At
the elbow, it divides in the posterior interosseous nerve (PIN) and the superficial branch
of the radial nerve. The superficial branch of the radial nerve goes under the brachiora-
dialis and extends down the radius border only to emerge before the hand and the
anatomic snuffbox. The PIN travels deep through the supinator muscle by the arcade
of Frohse (a tendinous structure in one- to two-thirds of the population) into the middle
of the forearm. In the forearm, it is in contact with the interosseous membrane.

Motor Innervation

The first two motor branches of the radial nerve innervate the forearm extensors, the
triceps, and anconeus (Fig. 1). These branches come off within or proximal to the spiral
groove. The radial nerve only innervates the lateral and medial heads of the triceps; the
axillary nerve innervates the third (long) head.” After the spiral groove, the radial nerve
gives off branches to the brachialis, brachioradialis, and extensor carpi radialis longus.
The brachialis and brachioradialis are two of the three forearm flexors. The biceps bra-
chii is the third forearm flexor. The biceps is usually innervated by the musculocutane-
ous nerve and flexes the forearm in supination. The brachialis is innervated by the
musculocutaneous nerve with some contribution to the lateral part by the radial
nerve,® '3 and flexes the forearm in all positions. The brachioradialis is usually the
sole radial-innervated forearm flexor and flexes the forearm midway between supina-
tion and pronation. The extensor carpi radialis longus is one of several wrist extensors.
However, it is the only wrist extensor that is innervated by the radial nerve proximal to
the elbow and the PIN and is spared in PIN lesions. The extensor carpi radialis longus is
a wrist extensor when the hand is deviated radially.

The first muscle innervated by the PIN is the supinator. The PIN innervates the muscle
before the nerve enters the arcade of Frohse. ' The supinator rotates the forearm outward
toresultin the palm being face up. The next group of muscles innervated by the PIN is the
superficial extensor group comprised of the two other wrist extensors (extensor carpi
radialis brevis and extensor carpi ulnaris), and the finger extensors (extensor digitorum
communis, extensor digiti minimi, extensor indicis, extensor pollicis longus, abductor
pollicis longus, and extensor pollicis brevis). The extensor carpi ulnaris is a wrist extensor
when the hand is deviated in the ulnar direction. The extensor digitorum communis
extends the metacarpophalangeal joints of the second through fifth digits, whereas the
extensor indicis and the extensor digiti minimi extend the same joint for the second
and fifth digit, respectively. The extensor pollicis longus extends the thumb into the
thumbs-up position. The extensor pollicis brevis extends the thumb at the metacarpo-
phalangeal joint. The abductor pollicis longus abducts the thumb at the wrist.
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Sensory Innervation

The sensory branches of the radial nerve supply sensation to the dorsum of the arm,
forearm, and hand. There are three major sensory branches: (1) the posterior brachial
cutaneous nerve, (2) the posterior antebrachial cutaneous nerve, and (3) the superficial
branch of the radial nerve. There is great variation in the sensory area innervated by the
radial nerve primarily because of overlapping contributions from other nerves.

The posterior brachial cutaneous nerve (posterior cutaneous nerve of arm) origi-
nates before the nerve branch to the triceps. This sensory branch covers the midline
posterior arm. The inferior lateral brachial cutaneous nerve supplies the lateral arm
below the shoulders and may be a separate sensory branch off the main radial nerve
or the posterior brachial cutaneous nerve. The sensory territory of the arm is shared
with the superior lateral brachial cutaneous nerve, which arises from the axillary nerve,
and the intercostobrachial and medial brachial cutaneous nerves.

The posterior antebrachial cutaneous nerve (posterior cutaneous nerve of the
forearm) originates between the nerve branch to the triceps and the spiral groove.
This sensory branch covers the midline posterior forearm. The sensory territory of
the forearm is shared with the medial antebrachial cutaneous nerve and the lateral
antebrachial cutaneous nerve that is the terminal branch of the musculocutaneous
nerve.

The superficial branch of the radial nerve is a terminal branch of the radial nerve
along with the PIN. This sensory branch covers the lateral two-thirds of the dorsum
of the hand, extending up to the proximal first 3.5 digits. The sensory territory of the
hand is shared with the median nerve that wraps over the palmar surface to cover
the tips of the first 3.5 digits and the dorsal ulnar cutaneous nerve from the ulnar
nerve. The PIN is mainly a terminal motor branch, but contains few sensory fibers
that innervate the ligaments of the radiocarpal, intercarpal, and carpometacarpal
joints.1®

The overlapping contributions from other nerves are important,'®'” because this may
explain why radial nerve lesions are not always accompanied by sensory deficits. These
findings may be confounded by the hirsute nature of the dorsal surface of the arm.

ETIOLOGY AND CLINICAL PRESENTATION

Radial nerve lesions are commonly caused by traumatic injury from the length and
winding course of the radial nerve about the humerus and uncommonly from entrap-
ment in the absence of acute trauma. Lesions can occur anywhere along its course.
Etiologies can include direct external nerve compression or contusion from trauma.
Common lesions involve contusion from humeral fractures or external compression
affecting the nerve at the mid-arm, contusions from proximal radial fractures, or
inflammation around the elbow affecting the PIN. The nerve was the most commonly
injured peripheral nerve during World War |, accounting for around one-fourth of
peripheral nerve injuries.'® One conjecture is that the nerve was injured when arms
were raised in shock to protect the body or head from flying bullets. In the current
era, combat-related wounds are more complicated; however, there was still a signifi-
cant increase in radial nerve lesions when the US military entered into the Iraq
conflicts.™®

Lesions in the Axilla

Lesions in the axilla affecting the posterior cord or the radial nerve are uncommon.
These lesions can result from compression by crutches of the nerve against the
humerus or muscles of the axilla (“crutch paralysis”), missile injuries, shoulder



Radial Neuropathies

dislocation, or proximal humeral fracture. Such lesions would result in weakness of all
radial-innervated muscles (most prominently a wrist drop); loss of the triceps and
brachioradialis reflexes; and loss of sensation along the dorsum of the arm.

Lesions in the Arm

Lesions in the arm are the most common causes of radial nerve lesions. There are two
areas where the radial nerve is in direct contact with the humeral bone without any
interposing muscle or fascial tissue as protection and therefore the most vulnerable.?°
One such area is the distal third of the humeral bone where the nerve lies directly
lateral to the bone, which is the reason why fracture of the humerus at the supracon-
dylar humeral shaft is the most common cause of a radial nerve lesion in the upper
arm. The second area where the radial nerve is in direct contact with the humerus is
approximately 6 cm centered around the midshaft of the humerus where the poten-
tially palpable deltoid tuberosity is situated. Here the radial nerve lies posterior to
the bone and is especially susceptible to injury in midshaft fractures (occurring in
about 12% of such fractures®') and iatrogenic injury after operative fixation of such
fractures. Tardy radial neuropathies also result from the nerve being compressed or
engulfed by callus formed over time after fractures.

The midshaft segment of the radial nerve directly behind humerus is also suscep-
tible to direct compressive lesions. This area is commonly thought to be associated
with the “spiral groove.” However, this may be more of a conceptual term than
a real structural entity.2® Compressive lesions in this area are responsible for the
most classical radial nerve injury, often called “Saturday night palsy” or “sleep paral-
ysis.” The common folklore is that such palsies affect patients who drape their arm
over a hard chair or sofa edge after deep sleep made deeper by imbibing alcohol or
sedatives. However, intense interrogation does not always elicit a history of inebriation
or draping the arm over a hard object. Other possible compressive methods can
include compressing the arm against the head or body of the patient or his or her
partner during sleep. Such similar pathogenesis also explains why radial nerve palsies
occur as a consequence of arm positioning during anesthesia.?? This site is also
susceptible to compressive neuropathies in patients with hereditary neuropathy with
liability to pressure palsies.?®

Other rare manifestations include compression by tendinous fibers of the lateral
head of the triceps, tourniquets, and arm muscles during vigorous or repetitive arm
exercise. Patients with such lesions usually present with wrist and finger drops. There
is variable sparing of muscles innervated by the radial nerve above the elbow depend-
ing on the location of the lesion and differential fascicular involvement. Lesions at the
“spiral groove” tend to have weakness of radial-innervated muscles except for arm
extension because the motor branch to the triceps and anconeus splits off before
the midshaft area. Weakness of the brachialis muscle may or may not be present
(depending on differential fascicular involvement). Because the posterior brachial
cutaneous nerve also splits off before the midshaft area, if sensation is lost, it only
affects the forearm or hand. The triceps reflex is spared. Lesions distal to the “spiral
groove” above the elbow may spare the brachioradialis or extensor carpi radialis
longus muscles.

Lesions at the Elbow

Lesions at the elbow mainly affect muscles innervated by the PIN. Traumatic contu-
sions to the nerve can be the result of fractures of the proximal radius or midarm frac-
tures of the radius or ulna and iatrogenic injury during repair of such fractures and
arthroscopic elbow procedures. Nerve entrapment can occur at the tendinous edge
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of the extensor carpi radialis, the distal edge of the supinator, and the arcade of
Frohse. Compressive lesions to the nerve can be caused by inflamed hypertrophied
synovium in rheumatoid arthritis and soft tissue masses and tumors, such as lipomas,
myoxmas, ganglia from the elbow joints, neurofibromas, schwannomas, chondromas,
traumatic aneurysms of the posterior interosseous artery, and hemangiomas.?4=34 A
tardy posterior interosseous neuropathy can also occur after unreduced radial head
dislocation and proximal ulnar fractures.®®

The radial tunnel and its associated syndrome seem to be orthopedic concepts that
engender much skepticism from neurologists. The radial tunnel is located anterior to
the proximal radius after the radial capitulum and before the PIN travels below the
superficial portion of the supinator muscle at the arcade of Frohse. The brachioradia-
lis, extensor carpi brevis, and longus form the lateral border and the biceps tendon and
brachialis muscle form the medial border. Fibrous bands, muscles, or blood vessels
within this area have been implicated in PIN entrapment.3® Other noncompressive
causes of posterior interosseous neuropathy are acute brachial plexus neuropathy
(brachial neuritis) or multifocal motor neuropathy.

The radial tunnel syndrome is associated with chronic pain without any significant
motor deficits. It is mainly characterized by localized tenderness over the lateral part
of the proximal forearm, an area distal to the lateral epicondyle, and worsened by
supination or finger and wrist extension. Pain may confound the exact degree of
weakness. The crux of the controversy is whether neurologists believe there is true
involvement of the PIN because there is usually none of the expected finger greater
than wrist extensor weakness. Proponents believe that chronic damage and inflam-
mation of the extensor muscle attachment to the epicondyle by the supinator,
extensor carpi radialis brevis, extensor digitorum, extensor digiti minimi, and
extensor carpi ulnaris as a consequence of overuse cause an entrapment of the
PIN in the radial tunnel and argue that the pain is from impingement of the PIN
pain fibers to the bone, joint, or muscle. There is significant overlap clinically between
the radial tunnel syndrome and lateral epicondylitis, also known as tennis elbow,
lateral tennis elbow, or lateral tendinosis, which is the result of overuse of the
extensor and supinator muscles, especially with playing tennis. Radial tunnel
syndrome is thought to be the reason why patients have resistant, chronic, and
persistent tennis elbow. Neurologists tend to be skeptical that radial tunnel release
relieves pain because of direct decompression of the PIN and believe that the division
of the superficial portion of the supinator muscle itself relieves tension on the lateral
epicondyle.®® It is the contention of the authors that entrapment of the radial nerve at
the radial tunnel is a rare occurrence and cannot be clearly established without elec-
trophysiologic confirmation.

Typically, supination and sensation are spared in posterior interosseous neuropa-
thies. Finger extension is more affected than wrist extension weakness, because
the motor branch to the extensor carpi radialis splits off before the elbow. Therefore,
the wrist deviates radially, especially when forming a fist or extending. An important
examination point is that examination of ulnar-innervated muscles (while in the drop-
ped wrist position) may demonstrate a pseudoulnar palsy as the ulnar-innervated
intrinsic hand muscles insert on the extensor muscles and require coactivation of
radial-innervated finger extensors.3” This can be more apparent in patients with
chronic radial nerve palsies where there is loss of intrinsic hand muscle strength
because of prolonged disuse. Some patients with nontraumatic posterior inteross-
eous neuropathy may complain of pain,®® possibly caused by injury to the sensory
fibers of the PIN that innervate the ligaments of the radiocarpal, intercarpal, and car-
pometacarpal joints.’®
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Lesions of the Superficial Branch of the Radial Nerve

Lesions of the superficial branch of the radial nerve cause a pure sensory syndrome
known as cheiralgia paresthetica or Wartenberg disease. Traumatic contusions
caused by crush or twisting injuries of the wrist or forearm can cause such a neurop-
athy. Entrapments are rare. Compressive lesions can be secondary to repetitive
occupational pronation-supination movements, wristwatch bands, casts, or even
handcuffs. Similar to “Saturday night palsy,” many patients with handcuff neuropa-
thies are inebriated.3%4° Patients typically describe pain or burning over the sensory
area of the superficial branch of the radial nerve centered around the anatomic
snuffbox. This can be exacerbated by pinching and gripping activities or hyperprona-
tion provocative testing (ie, pronation of the forearm while the wrist is in ulnar flexion).

Differential Diagnosis

The differential diagnosis for radial nerve palsies includes other lesions along the
motor pathway that subserve the activation of extensor compartment muscles of
the forearm. Distally to proximally, such sites include the posterior cord, brachial
plexus, cervical roots, and the cerebral cortex. Typically, there are other clues to
distinguish among these sites of injury. Posterior cord lesions typically also involve
deltoid weakness and sensory loss in the shoulder region. Although a C7 radiculop-
athy may mimic a proximal radial neuropathy, including mild sensory symptoms and
signs in the radial sensory distribution in the dorsum of the hand, the usual finding
also of sensory loss involving the palmar aspect of the third finger would not be
seen with a radial neuropathy. When a C7 nerve root lesion is severe enough to cause
muscle weakness, median-innervated muscles supplied by the C7 nerve root, such as
the pronator teres and flexor carpi radialis, may also be affected excluding the diag-
nosis of radial neuropathy. Cerebral cortical infarcts located in the precentral “hand
knob” area may cause an isolated wrist drop but are usually accompanied with signs
of upper motor neuron dysfunction, such as hyperreflexia. The differential diagnosis
for a partial PIN lesion may include rupture of thumb and finger extensors that can
occur in rtheumatoid arthritis and a focal myopathy of the finger extensors.*! Rheuma-
tologic diseases may also mimic neuromuscular weakness of the forearm extensor
compartment. For instance, de Quervain tenosynovitis can cause pain in the distribu-
tion of the superficial branch of the radial nerve and is in the differential diagnosis of
lesions affecting that nerve.

ASSESSMENT
Electrodiagnostic Testing

Electrodiagnostic testing is often the key to confirming a radial mononeuropathy and
localizing the area of injury, and is considered an extension of the neurologic exami-
nation. It should involve radial sensory nerve conduction, radial motor nerve conduc-
tion, including segments in the proximal arm, and needle electromyography (EMG)
study of relevant muscles (see Fig. 1; Fig. 2). Testing should also be performed to
rule out other disorders that may mimic a radial neuropathy, such as C7 radiculopathy,
brachial plexopathy, or mononeuropathy multiplex.

Motor Nerve Conduction Studies

Motor nerve conduction study of the radial nerve is most helpful in identifying the
demyelinating lesions in the “spiral groove.” Motor nerve conduction study is usually
performed by placing the active electrode over the belly of the extensor indicis pro-
prius, three to four fingerbreadths from the distal ulna (Fig. 3A). The distal stimulation
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Radial nerve branches to:

Brachioradialis
Extensor carpi radialis longus

Deep Radial Nerve Extensor carpi radialis brevis

Radial nerve branches to:
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Superficial radial n.

Abductor pollicis longus

Extensor indicis proprius Extensor pollicis brevis

Extensor pollicis longus

Fig. 2. Muscles innervated by the radial nerve. (Copyright 2003-2004 University of Washing-
ton. All rights reserved including all photographs and images. No reuse, redistribution or
commercial use without prior written permission of the authors and the University of
Washington. From Teitz C, Graney D. Musculoskeletal atlas: a musculoskeletal atlas of the
human body. Seattle (WA): University of Washington, http:/depts.washington.edu/
msatlas/127.html,2012; with permission.)

site is usually 4 to 8 cm proximal to the middle of the forearm. A second stimulation site
is at the lateral epicondyle. A third stimulation site is around the “spiral groove.” Onset
latency for the distal compound muscle action potential (CMAP) is usually fast, as are
conduction velocities, which can be as high as 75 m/s.*? Other recording sites are the
extensor digitorum communis, extensor carpi ulnaris, and brachioradialis muscles.*3

Conduction block or temporal dispersion can occur proximal to midshaft. The key to
localizing such an injury is stimulation proximal to the “spiral groove” to detect the
conduction block. Axonal loss may be estimated from the decrease in the compound
motor action potential and typically occurs between 5 and 7 days after an insult. In
a case series of 21 patients with nontraumatic compression-related radial neuropathy
at the spiral groove and radial motor nerve conduction studies performed 7 days or
later, 10% had reduced distal radial CMAP amplitude and approximately 60% had
conduction block or reduced conduction velocity in the spiral groove.** In the same
case series, there was clinical follow-up on 23 patients, who all experienced complete
recovery.** In a small case series of 33 patients with traumatic radial neuropathies pre-
sented by Malikowski and colleagues,*® the absence of radial CMAP was associated
with 65% partial or full recovery, and the presence of radial CMAP was associated
with 85% partial or full recovery.

Sensory Nerve Conduction Studies

Sensory nerve conduction study of the radial nerve typically assesses just the super-
ficial branch of the radial nerve and is recorded at the anatomic stuff box (see Fig. 3B)


http://depts.washington.edu/msatlas/127.html,2012
http://depts.washington.edu/msatlas/127.html,2012

Radial Neuropathies

Fig. 3. Radial nerve conduction studies. (A) Radial motor nerve conduction study recorded
from the extensor indicis proprius. The recording electrode is placed two fingerbreadths or
approximately 4 cm proximal to the ulnar styloid over the motor point of the extensor indicis
proprius. The first stimulation point (Stim #1) is 4 to 8 cm proximal to the recording electrode
inthe forearm. The second stimulation point (Stim #2) is in the groove between the biceps and
brachioradialis muscles in the elbow. The third stimulation point (Stim #3) is around the spiral
groove. (B) Sensory nerve conduction study of the superficial branch of the radial nerve re-
corded from the anatomic snuffbox. The anatomic snuffbox is best shown by extending
and abducting the thumb. The black arrowhead shows the medial border formed by the
tendon of the extensor pollicis longus. The white arrowhead shows the lateral border formed
by tendons of the extensor pollicis brevis and abductor pollicis longus.

with stimulation 10 cm proximally at the lateral border of the forearm along the radius.
Therefore, the study is only able to document abnormalities in that region. The study
may be normal in proximal demyelinating lesions (in approximately 75%-80% of the
studies in Mondelli and colleagues*® and Arnold and colleagues**), or demonstrate
a prolonged distal motor latency and reduced prolonged conduction velocity if demy-
elination affects a more distal portion of the nerve.

Axonal loss of sensory nerves is seen more commonly in traumatic radial neuropa-
thies.*® Axonal loss of sensory nerves, if shown, can be documented by a decrease in
the sensory nerve action potential amplitude after 7 to 10 days. If still within the normal
range, mild axonal injury may be demonstrated by comparing the sensory nerve action
potential amplitude with the normal side to demonstrate a greater than 50% reduction
in the side-to-side amplitudes. The absence or presence of the sensory response typi-
cally has no bearing on the prognosis of recovery in traumatic radial neuropathies.*®
However, posterior brachial cutaneous sensory nerve conduction studies may have
some prognostic value in midforearm lesions.*” For these studies, the nerve is stimu-
lated at the elbow 2 cm medial to the lateral epicondyle, between the triceps and
biceps muscles. The recording electrode is placed 12 cm distal to the stimulating elec-
trode along a line between the stimulation electrode and the mid-dorsum of the wrist.
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Needle EMG

The needle EMG examination is as equally important as nerve conduction in localizing
the lesion. Muscles typically studied during needle EMG include, from proximal to
distal, the triceps brachii (Fig. 4A), brachioradialis (see Fig. 4B), extensor carpi radialis
(see Fig. 4C), extensor digitorum communis (see Fig. 4D), extensor carpi ulnaris
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Fig. 4. Needle EMG insertion sites (arrowheads) for radial-innervated muscles. (A) The
triceps brachii is tested by extension of the arm against the hand. The insertion site is shown
for the lateral head of the triceps. (B) The brachioradialis is tested by flexing the forearm
midway between supination and pronation. The insertion site is at the level of the antebra-
chial cubital fossa. (C) The extensor carpi radialis longus is tested by extending the hand at
the wrist while the hand is deviated toward the radius. Flexing or relaxing the fingers and
thumb minimizes participation of the digit extensors. The insertion site is two finger-
breadths distal to the lateral epicondyle. (D) The extensor digitorum communis is tested
by extension of the middle finger. The insertion site is a third way down the radius and
ulna and midpoint between the two. (E) The extensor carpi ulnaris is tested by extending
the hand at the wrist while the hand is deviated toward the ulna. The insertion site is at
the level of the mid-ulna above its shaft.
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(see Fig. 4E), and extensor indicis proprius. Needle EMG of these muscles helps
localize the lesion along the radial nerve. The anconeus is also an easily examined
muscle but is an extension of the triceps. Because the differential diagnosis includes
posterior cord or C7 nerve root lesions, examination of the deltoid, pronator teres, or
flexor carpi radialis may also be helpful in localizing the lesions.

Axonal injuries may cause neurogenic findings in time. Demyelinating injuries, such
as compression at the midhumeral shaft, cause a reduction in recruitment pattern.
However, the distinction between axonal and demyelinating injuries may be best
made approximately 4 weeks after the initial injury. As such, a repeat EMG study
may be necessary if the initial study was done too early. In one study by Arnold
and colleagues,** the authors found abnormal spontaneous activity in all patients
at least 3 weeks after symptom onset, despite prominent demyelinating features.
Mondelli and colleagues*® also showed abnormal spontaneous activity in 50% of
nontraumatic cases and 72% of traumatic cases. In traumatic cases, assessing
recruitment in the EMG examination of the brachioradialis may be the most predic-
tive of recovery. In one study, only 33% of patients with absent recruitment had
good outcomes, 67% of patients with discrete recruitment had good outcomes,
and 92% of patients with full, central, or reduced recruitment had good outcomes.*®
Posterior interosseous neuropathies are better identified by EMG than nerve
conduction studies. Interestingly, partial denervation of the extensor carpi radialis
can be seen.3®

ALTERNATIVE TESTING MODALITIES

Ultrasound is a newer imaging modality that can be useful in localizing lesions, espe-
cially compressive masses.*®5" There are small case series that report ultrasono-
graphic localization of radial nerve swelling in traumatic and nontraumatic radial
neuropathy at the spiral groove.®® Most promising was the ability to diagnose the
lesion rapidly after symptom onset. However, these studies are small and require
considerable technical expertise. Magnetic resonance neurogram may be another
imaging modality that is useful; however, no dedicated studies have been published.

TREATMENT AND PROGNOSIS

The main management goal of radial neuropathies is to improve hand function. Radial
neuropathies at the midhumeral shaft tend to have good prognosis regardless of
whether they are demyelinating or axonal. Demyelinating lesions usually improve in
3 months and have an approximately 67% to 100% rate of full recovery.**%2:5% Axonal
injuries caused by closed fracture of the humerus also have a recovery rate around
90%.2" Therefore, in patients with radial neuropathies associated with fracture of
the humeral shaft, the recommendation is to wait for clinical improvement for 2 to 6
months before exploratory surgery of the radial nerve.2! The recovery of the nerve is
similar with early or late repair. A similar approach is recommended for posterior inter-
osseous neuropathies secondary to forearm fractures or orthopedic procedures of the
arm or elbow.5* In these cases, compressive masses deserve surgical exploration.
In severe cases of radial neuropathy where there is no recovery of radial nerve func-
tion, tendon transfers or median to radial nerve transfers®® have been documented to be
of benefit. Tendon transfers usually involve transposition of volar-sided tendons to the
dorsal compartment through subcutaneous tunnels, and usually involve the pronator
teres, flexor carpi ulnaries, palmaris longus, or flexor digitorum communis with the
idea of restoring wrist, finger, or thumb extension along with thumb abduction.36-62
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The main treatment of wrist drop is to provide dorsal wrist cock-up splints with or
without dynamic finger extensions. This maintains some hand function, especially
ulnar-innervated finger abduction and adduction. Splinting remains the most impor-
tant intervention, especially because most radial palsies have a good prognosis.

SUMMARY

Radial neuropathy is a common mononeuropathy of the upper extremity and may be
encountered as the result of acute traumatic injuries or fractures, surgical intervention,
or compression, which are increased in wartime and inebriation. Clinically, posterior
cord plexopathy, cervical radiculopathies, cortical strokes in the precentral “hand
knob” area, and focal myopathies may present with similar findings of wrist or finger
drop. Electrodiagnostic studies are useful to determine the location and pathologic
nature (ie, axonal or demyelinating) of the injury. Electrodiagnostic testing should
include motor nerve conduction studies to the extensor indicis proprius, sensory nerve
conduction studies of the superficial branch of the radial nerve, and needle EMG of
radial-innervated muscles and nonradial muscles supplied by the C7 nerve root.
Radial neuropathies associated with humeral mid-shaft fractures or compression
lesions in particular generally have a good prognosis.
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