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Abstract

Context: The anatomy of the radial nerve is prone to entrapment, each with different symptomology. Compression of entrapment
of the radial nerve can occur near the radiocapitellar joint, the spiral groove, the arcade of Frohse, the tendon of the extensor carpi
radialis brevis (ECRB), and at the radial tunnel. Those who require repetitive motions are at increased risk of peripheral neuropathy
syndromes, including repetitive pronation and supination, trauma, or systemic disease; however, t the influence of all risk factors is
not well understood. Depending on the location of entrapment, radial nerve entrapment syndrome presents different symptoms.
It may include both a motor component and a sensory component. The motor component includes a dropped arm, and the sen-
sory component can include pain and paresthesia in the distribution of the radial nerve that resolves with rest and exacerbates by
repetitive pronation and supination.

Evidence Acquisition: Diagnostic evaluation for radial nerve entrapment, apart from clinical symptoms and physical exam, in-
cludes electromyography, nerve conduction studies, ultrasonography, and magnetic resonance imaging. Conservative manage-
ment for radial nerve entrapment includes oral anti-inflammatory medications, activity modification, and splinting. Some recently
performed studies mentioned promising minimally invasive techniques, including corticosteroid injections, peripheral nerve stim-
ulation, and pulsed radiofrequency.

Results: When minimally invasive techniques fail, open or endoscopic surgery can be performed to release the nerve
Conclusions: Endoscopic surgery has the benefit of decreasing incision size and reducing time to functional recovery.
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1. Context and the temporal compression. Subsequent injury can be
categorized based on increasing severity (i.e., neuropraxia,
axonotmesis, and neurotmesis) (2). Symptoms may not
manifest at the time of the initial insult or injury. Radial
nerve entrapment symptomatology can be misperceived
as musculoskeletal pathologies, which contributes to un-
derdiagnosis of radial nerve injury and delayed treatment
(1). Physical examination is not sufficient to diagnose en-
trapment syndromes (3). Utilizing a plurality of tools avail-
able to diagnose radial nerve injuries, such as magnetic res-
onance imaging (MRI), ultrasonography (US), and neural
tension testing, can reduce the incidence of misdiagnosis.
The current study aimed to, first, provide a summary of the

The radial nerve is the largest branch of the brachial
plexus, which traverses posteriorly around the humerus,
bifurcating at the radiocapitellar joint, forming the super-
ficial and deep branches. This anatomy provides an oppor-
tunity for radial nerve entrapment resulting in peripheral
neuropathy of the arm, forearm, and hand. Entrapment,
or compression of radial nerve neuropathy, can be catego-
rized as compressive and non-compressive. Compressive
neuropathies are more prevalent and can occur under a va-
riety of circumstances, most commonly from repetitive ac-
tivities, either recreational or occupational (1). The extent
of nerve injury depends on the intensity of the mechanical
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current state of knowledge regarding the etiology and di-
agnosis of the radial nerve entrapment and then updating
the surgical and non-surgical management of this condi-
tion.

1.1. Risk Factors

Radial nerve entrapment, compressive and non-
compressive neuropathies are attributed to different eti-
ologies. Non-compression related insults are less common
but can present with an abrupt onset of symptoms. These
include traumatic injuries, such as humeral fractures and
lacerations, or systemic disease (4). Non-compression
related insults can progress to the encapsulation of the
radial nerve. Callus formation around the initial insult
region can act to compresses the nerve, which results
in the manifestation of symptoms (2). Primary com-
pression related neuropathies are far more common.
Overuse, particularly repetitive supination and pronation
motions, cause an increased risk of nerve compression.
For instance, excessive typing (occupational) and tennis
(recreational). The latter can lead to compression at the
lateral epicondyle; the deep radial nerve travels laterally
to the lateral epicondyle, then under the arcade of Frohse,
which predisposes the nerve to excessive mechanical
stress with overuse (5).

1.2. Clinical Presentation

Presenting symptoms are dependent largely on the lo-
cation and the type of insult. Patients may be asymp-
tomatic as long as nerve conduction is not hindered, lead-
ing to under-recognized pathology. Persistent nerve com-
pression can result in transient neuropraxia and chronic
axonotmesis, leading to decreased motor function, sen-
sation, or increased pain. Transient disruption of affer-
ent nerve conduction may result in mild symptoms that
can be alleviated with minimal intervention and rest (2-6).
Radial nerve entrapment can result in distal upper limb
pain and paresthesias, which can be exacerbated with re-
peated pronation of the forearm (1). Chronic and consis-
tent compression may cause Axonotmesis, which initiates
demyelination. In turn, symptoms of pain and weakness
become more persistent and prominent with the progres-
sion of this neuropathy. Progressive demyelination can re-
sult in Wallerian degeneration, a notable clinical marker
for electrodiagnosis (4). Axonotmesis results in impaired
motor function; symptoms commonly include loss of or
impaired mobility in the brachioradialis, supinator mus-
cles, and the extensor carpi radialis longus and brevis mus-
cles (7). Finally, the most severe radial nerve neuropathy is
neurotmesis, which is the complete transection of the ra-
dial nerve caused by blunt trauma or surgical insult.

1.3. Diagnosis

Several tests are available for diagnosing compression
neuropathies that each has its strengths and weaknesses,
which are dependent on the desired endpoint and the re-
gion of the test. The diagnostic can be made via imaging
and non-imaging techniques (8). The latter includes elec-
trodiagnostic studies, including electromyography (EMG)
and nerve conduction studies (NCS). EMG is fairly limited
in breadth; however, it is a useful technique for ruling out
pathologies that mimic radial neuropathies (4). NCS is
particularly useful in identifying demyelination at the spi-
ral groove, though additional techniques are required to
identify the lesion at a higher level of resolution (4). EMG
and NCS can be used for diagnosing and grading periph-
eral nerve injuries; however, they cannot often identify
the anatomical cause of chronic injuries (9). The primary
modes of imaging are ultrasonography (US) and magnetic
resonance imaging (MRI). These are more powerful tools
that can directly identify the lesion. The US has improved
in resolution over time; however, the remained inherent
limitations are due to operator dependency, which leads
to varied testing results. The introduction of broadband
high-frequency transducers elevates the US to serve as a
powerful diagnostic tool in specific locations of radial neu-
ropathies, such as at the spiral groove (10). An advantage of
MR imaging over the US is the higher soft-tissue contrast
while reducing user variability (11). Additionally, resolv-
ing images have improved with high-resolution MR imag-
ing, which allows the distinction between normal nerves
and those with pathologies (12). In summation, more than
one diagnostic test would likely be required to accurately
diagnose most entrapment radial nerve entrapment syn-
dromes.

14. Anatomy

The radial nerve is a branch of the brachial plexus that
serves to supply the upper limbs and is composed of nerve
fibers C5 to T1. The radial nerve has two branches at the
radiocapitellar joint: the superficial radial branch and the
posterior interosseous nerves (PIN) branch. The superficial
branch supplies mostly sensory innervation, and the PIN
supplies mostly motor innervation (4). Motor innervation
of the radial nerve includes the triceps brachii, anconeus,
supinator, brachioradialis, abductor pollicis longus, and
the wrist and hand extensor muscles (13). Sensory inner-
vation includes the posterior arm and forearm, the lateral
aspect of the dorsal hand, the dorsal thumb, and dorsal lat-
eral two and a half digits (14).

Theradial nerve can be entrapped at multiple locations
along its course through the upper extremity. The PIN trav-
els along the radial neck, then pierces the supinator mus-
cle, which is the most common site of entrapment (15). The
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PIN further divides into four terminal branches, which can
all become compressed at their locations within what is
termed the radial tunnel. These sites include the radial
head, the Leash of Henry (recurrent radial vessels), the ar-
cade of Frohse, and the tendon of the extensor carpi ra-
dialis brevis (15). Repetitive pronation and supination are
also associated with radial nerve entrapment (16).

1.5. Pathophysiology

Radial nerve injury typically occurs due to compres-
sion, entrapment, traction, or direct trauma to the nerve,
which causes a local inflammatory response with swelling
and edema. Compressive or entrapment of the nerve re-
sults in microvascular damage to nerves and their myelin
sheaths. Prolonged compression results in an inflamma-
tory response and subsequent fibrosis and demyelination,
which can worsen the mechanical effects of nerve com-
pression (17). As during this process the myelination losts,
an interruption in the speed of axonal signaling can occur,
which ultimately leads to a partial or complete block of
action potentials through the affected nerve segment (17).
Persistent entrapment of the radial nerve, with the combi-
nation of these factors, may lead to axonal degeneration
and long-term nerve damage.

In mild cases, this compression of the nerve causes no
permanentdamage, and the nerve may fullyrecover. As the
length of entrapment increases, permanent damage can
ensue, causing persistent deficits (15). Multiple classifica-
tion systems are used to categorize nerve injury grading.
The sunderland classification is a popular grading system
that rates nerve injuries as 1st - 5th degree depending on
the amount of physical damage to the nerve itself, as well
asthe degree of damage to the myelin sheath and axon (18).
The time required for nerve recovery will vary depending
on the degree of damage sustained, as remyelination may
only weeks, while axonal regrowth can take much longer

(19).

2. Evidence Acquisition

2.1. Medical Management

Conservative management remains to be the first line
for radial nerve entrapment syndrome. This includes
oral anti-inflammatory medications, activity modifica-
tion to avoid provocative activities, and splinting (2, 18,
19)However, there is minimal evidence in the literature re-
garding the success of these therapies. Many articles do
confirm this and state that although conservative medical
management, as well as activity modification and splint-
ing, may be the first line, further treatments with better-
known efficacies are often needed (20). Carter et al. (2015),
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in an evidence-based review, argued that medical manage-
ment should be trialed for a minimum of six weeks, with
consecutive uninterrupted treatment before progressing
to other treatments (21).

2.2. Minimally Invasive Techniques

Several minimally invasive techniques for radial
nerve entrapment have been described in the literature.
Some discussion around lidocaine infusion for refractory
chronic pain exists (22), though further investigation
of this therapy with regards to pirifmoris syndrome is
needed. Corticosteroid injections are amongst the first
methods tried. Several authors do mention the potential
for corticosteroid injections (2, 15, 21, 23, 24). However, to
date, no large-scale study has investigated the efficacy of
corticosteroid injections for radial nerve entrapment.

The peripheral nerve stimulation with an implanted
device is a relatively new and proven effective treatment
modality (12, 25-27). This device is inserted under US guid-
ance. A few studies pointed out the potential for this tech-
nique in several peripheral neuropathies, including ra-
dial nerve entrapment. Huntoon et al. (2009) described
the success of this technique in several peripheral neu-
ropathies, including the radial nerve. Five (out of six) pa-
tients who underwent permanent PNS system implanta-
tion (after a successful trial) had significant pain relief at
the last follow-up (25). Though this paper demonstrated
the potential for this therapy, it is important to note that
1/8 of patients did have an infection after implantation at
the implantation site.

Radiofrequency has significantly improved in the past
few years (28). Oh et al. (2016) described pulsed radiofre-
quency for the radial nerve in refractory lateral epicondyli-
tis (tennis elbow) in two patients. Though, a large-scale
randomized scale trial is needed to determine, pulsed ra-
diofrequency may show some promise in addition to the
above mentioned minimally invasive techniques before
considering as surgical techniques.

2.3. Surgical Techniques

Surgical interventions for nerve entrapment syn-
dromes continue to evolve in pursuit of smaller incisions,
shorter recovery times, and utilization of surgical planes
that minimize the risk of iatrogenic injury (29, 30). Sur-
gical treatment should only be pursued after the trial of
at least 3 - 6 months of non-operative options (21, 23) .
Ebrahimzadeh et al. (2015) argued that surgical options
demonstrated a success rate of up to 92% and 95% for
release of the PIN only and PIN/SBRN, respectively (23).
Several open surgical techniques are described. A larger
surgical field allows for fewer iatrogenic injuries; however,
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it involves an incision and scar. Additionally, some com-
plications have been recorded, and the risk of opioid use
disorder in surgical patients is of some concern (6)

Endoscopic techniques are less invasive and are proved
to reduce post-operative recovery time. They have a high
success rate and are desirable by their reduction in post-
operative recovery time and smaller incisions than open
techniques (31). Contrary to what is reported by prior re-
search, the risk of developing a pain syndrome at the reti-
naculum transection or the heel of the hand ("pillar pain"),
the efficacy in terms of recovery beyond 6 months, and the
reduction of symptoms were comparable in both the open
and endoscopic surgical options.

During surgery, non-contact laser Doppler flowmetry
has been identified as a simple way to study the changes
of perfusion to the nerve, in real-time, during the release
procedures for an entrapped nerve (32).

3. Results

Thus, it has the potential to decrease incision length
necessary for peripheral nerve surgeries, including radial
interventions with no increase in perioperative morbidity.
Doppler flowmetry can be used in conjunction with an en-
doscopic release to minimize incision length and time to
functional recovery (33).

4. Conclusions

Radial nerve entrapment can be attributed to compres-
sive and non-compressive neuropathies. These can occur
due to several different etiologies, including primary com-
pression from overuse, repetitive supination, and prona-
tion motions. Persistent nerve compression can result in
transient neuropraxia and chronic axonotmesis, leading
to decreased motor function, sensation, or increased pain.
Therefore, once clinical symptoms are observed, apt diag-
nosis and prudent intervention are of crucial importance.

A wide array of diagnostic tools are available to clin-
icians, including ultrasonography, magnetic resonance
imaging, electromyography, and nerve conduction stud-
ies. Selecting the proper method can support early diag-
nosis and treatment.

Surgical interventions should be considered when
medical management and other conservative measures
fail after 3 - 6 months of trial. Endoscopic and open release
of the nerve at the entrapped site are among the available
options. An endoscopic release may be preferred as it is as-
sociated with the shortestrecovery times and smallest inci-
sions. Ultrasound-guided intervention, as well as the use of
doppler flowmetry to intraoperatively monitor blood flow,

are promising new methods for improved surgical inter-
vention.
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