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An Overview of Peripheral Neuropathies in Sports
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Abstract

Peripheral neuropathies represent a significant clinical challenge in 
sports, affecting athletes across all competitive levels and sports dis-
ciplines. These injuries range from transient neurapraxic events, such 
as the common “stinger” or “burner” syndrome in contact sports, to 
chronic entrapment neuropathies that can profoundly impact athletic 
performance and career longevity. This review examines the epidemi-
ology, pathophysiology, clinical presentation, diagnostic approaches, 
and management strategies for sport-related peripheral nerve injuries. 
We discuss upper extremity neuropathies including brachial plex-
opathies, median and ulnar nerve entrapments, as well as lower ex-
tremity conditions such as peroneal neuropathies. Emphasis is placed 
on electrodiagnostic evaluation, advanced imaging techniques, and 
evidence-based treatment algorithms. Return-to-play considerations 
and injury prevention strategies are addressed, recognizing the unique 
demands placed on the peripheral nervous system during athletic ac-
tivity. Understanding these conditions is essential for neurologists, 
sports medicine physicians, and rehabilitation specialists involved in 
the care of athletes.

Keywords: Neuropathy; Median nerve; Peroneal nerve; Brachial 
plexus; Stinger; Burner; Sports-related injury

Introduction

Peripheral nerve injuries in athletes constitute a distinct subset 
of neuromuscular disorders encompassing specialized knowl-
edge and management approaches. In contrast to neuropathies 
in the general population, sport-related peripheral nerve inju-
ries often result from unique biomechanical stresses, repetitive 
microtrauma, and acute traumatic mechanisms specific to ath-

letic competition [1]. The prevalence of these injuries varies 
considerably by sport, with contact sports such as American 
football, rugby, and ice/field hockey demonstrating higher in-
cidence rates compared to non-contact activities.

Recent literature estimates suggest that peripheral nerve 
injuries account for approximately 5–7% of all sports-related 
injuries; however, the true prevalence may be underreported 
due to the transient nature of many neuropathic events and ath-
letes’ reluctance to report symptoms that might preclude com-
petition [2, 3]. The International Olympic Committee’s 2016 
consensus statement highlighted the critical need for improved 
awareness and management of pain, including neuropathic 
pain, among sports physicians and medical professionals in-
volved in athlete care [1].

The peripheral nervous system of athletes faces unique 
challenges during training and competition. High-velocity 
impacts, sustained awkward postures, repetitive movements, 
and compressive forces all contribute to a spectrum of nerve 
injuries ranging from mild neurapraxia to complete nerve 
transection [4, 5]. Understanding these injury patterns requires 
appreciation of both the anatomical vulnerability of specific 
peripheral nerves and the biomechanical demands of particular 
sports [6].

This review synthesizes current evidence regarding pe-
ripheral neuropathies in athletes, with particular focus on 
clinically relevant diagnostic and therapeutic approaches. 
We examine the most frequently encountered nerve injuries 
by anatomical region, provide guidance on electrodiagnostic 
evaluation, and discuss contemporary management strategies 
including both conservative and surgical interventions. Atten-
tion is also devoted to return-to-play decision-making, a criti-
cal consideration that balances athlete safety with the competi-
tive imperatives inherent in sports medicine.

Epidemiology and Risk Factors

Incidence and prevalence

The epidemiology of peripheral neuropathies in athletes var-
ies significantly based on sport type, position played, level of 
competition, and anatomical location. Collision and contact 
sports demonstrate substantially higher rates of peripheral 
nerve injury compared to non-contact activities. In American 
football, peripheral nerve injuries represent the most com-
mon cervical spine injury, with transient brachial plexopathies 
(stingers or burners) affecting an estimated 49–65% of colle-
giate football players during their careers [3, 4]. The National 

Manuscript submitted June 25, 2026, accepted August 21, 2026
Published online November 7, 2026

aDepartment of Neurology, Touro University Medical Group, Stockton, CA, 
USA
bDepartment of Neurology, St. Joseph Medical Center, Stockton, CA, USA
cAnschutz School of Medicine, University of Colorado, Aurora, CO, USA
dCorresponding Author: Bertrand Liang, Department of Neurology, Touro 
University Medical Group, Stockton, CA 95219, USA. 
Email: bertrand.liang@mytumg.org

doi: https://doi.org/10.14740/jnr1139 
Journal of Neurology Research 
1923-2845 (print), 1923-2853 (online)

https://crossmark.crossref.org/dialog/?doi=10.14740/jnr1139&domain=pdf&date_stamp=2026-09-02
https://orcid.org/0000-0002-5850-2615


Articles © The authors   |   Journal compilation © J Neurol Res and Elmer Press Inc™   |   https://jnr.elmerpub.com194

Peripheral Neuropathies in Athletes J Neurol Res. 2026;16(4):193-209

Collegiate Athletic Association (NCAA) Injury Surveillance 
Program reported an injury rate of 2.04 stingers per 10,000 
athlete-exposures among college football players between 
2009 and 2015 [4]. Rugby players experience similar patterns, 
with studies indicating that 30–40% sustain at least one bra-
chial plexus injury during their playing career [5]. Position-
specific risk is evident, with defensive backs, linebackers, and 
offensive linemen in football showing higher injury rates than 
other positions. In the lower extremity, peroneal neuropathy 
represents the most common compressive neuropathy affect-
ing athletes, particularly those involved in soccer, skiing, and 
activities requiring prolonged kneeling or squatting [7, 8].

Upper extremity entrapment neuropathies show sport-
specific distributions. Ulnar neuropathy at the elbow affects 
overhead throwing athletes, particularly baseball pitchers, 
with prevalence estimates ranging from 15% to 30% among 
professional players [9]. Tennis players demonstrate increased 
rates of posterior interosseous nerve entrapment, while cyclists 
commonly develop median and ulnar neuropathies at the wrist 
[6, 10]. Wheelchair athletes face unique challenges, with elec-
trodiagnostic studies revealing peripheral nerve entrapment in 
up to 64% of wheelchair athletes, most commonly affecting 
the median nerve at the carpal tunnel and the ulnar nerve at 
various sites [11, 12].

Risk factors and predisposing conditions

Multiple intrinsic and extrinsic factors contribute to peripheral 
nerve injury risk in athletes. Intrinsic factors include anatomi-
cal variations such as cervical spinal stenosis, which increases 
susceptibility to brachial plexopathies. The Torg ratio, calcu-
lated as the ratio of spinal canal diameter to vertebral body 
width on lateral cervical radiographs, helps identify athletes 
at higher risk [13, 14]. Athletes with Torg ratios less than 0.8 
demonstrate a threefold increase in stinger incidence, and those 
experiencing recurrent episodes typically have significantly 
smaller ratios compared to athletes with single episodes [15].

Systemic conditions predisposing to neuropathy include 
diabetes mellitus, hereditary neuropathy with liability to pres-
sure palsies, and various metabolic disorders. Athletes with 
pre-existing subclinical neuropathies may experience symp-

tom exacerbation during athletic activity. Age-related factors 
also play a role, with younger athletes demonstrating higher 
rates of acute traumatic injuries while older athletes more com-
monly develop chronic overuse neuropathies [6, 16].

Extrinsic factors encompass training variables, equipment 
issues, and sport-specific biomechanics. Inadequate condition-
ing, particularly weakness in cervical and shoulder musculature, 
increases vulnerability to brachial plexus injuries [17]. Improper 
technique in blocking and tackling predisposes football players 
to nerve trauma. Equipment factors include poorly fitted protec-
tive gear, tight-fitting clothing or braces that create compression 
points, and handlebar positioning in cycling that increases nerve 
pressure. Training errors such as sudden increases in volume or 
intensity without adequate recovery can lead to overuse nerve 
injuries through cumulative microtrauma [18–20].

Pathophysiology of Nerve Injury in Athletes

Classification of nerve injuries

Peripheral nerve injuries are traditionally classified according 
to the schemes developed by Seddon and Sunderland, which 
correlate injury severity with structural damage and progno-
sis (Table 1) [21, 22]. Understanding these classifications is 
essential for appropriate management and prognostication in 
athletic populations.

Neurapraxia, Seddon’s mildest category, involves focal de-
myelination or conduction block without axonal interruption. 
This injury pattern is most commonly encountered in sports as 
the pathophysiologic basis of transient brachial plexopathies 
and mild entrapment neuropathies [21]. The nerve architecture 
remains intact, and complete recovery typically occurs within 
days to weeks as remyelination progresses. Electrodiagnosti-
cally, neurapraxia demonstrates conduction slowing or block 
across the injury site while distal nerve segments maintain nor-
mal function.

Axonotmesis represents more severe injury with axonal 
disruption but preservation of the nerve’s connective tissue 
framework (endoneurium, perineurium, and epineurium). Wal-
lerian degeneration occurs distal to the injury site, followed by 

Table 1.  Classification System for Nerve Injuries

Classification 
(Seddon) Grade (Sunderland) Description Recovery potential

Neuropraxia Grade I Focal demyelination or conduction 
block without axonal interruption

Complete recovery typically occurs within days to  
weeks

Axonotmesis Grade II Axonal disruption, but preservation 
of the endo-, peri-, and epineurium

Recovery depends on the distance between injury site  
and target muscles; typically requires months

Grade III Axonal and endoneurium disruption; 
preservation of peri- and epineurium

Grade IV Axonal, endo-, and perineurium 
damage; preservation of epineurium

Neurotmesis Grade V Complete nerve transection with 
disruption of all structural elements

Functional recovery is typically incomplete or absent  
without surgical intervention
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axonal regeneration at approximately 1 mL per day [22]. Re-
covery is possible but prolonged, typically requiring months, 
and depends on the distance between the injury site and target 
muscles. Motor and sensory deficits persist until re-innerva-
tion is complete. Electrodiagnostic studies show evidence of 
denervation (fibrillation potentials and positive sharp waves) 
beginning 2–3 weeks post-injury [23, 24].

Neurotmesis, the most severe category, involves complete 
nerve transection with disruption of all structural elements. 
Without surgical intervention, functional recovery is typically 
incomplete or absent due to aberrant regeneration and neuroma 
formation [21]. This injury pattern is rare in sports except in 
cases of severe trauma, penetrating injuries, or fractures with 
nerve laceration.

Sunderland further subdivided these categories into five 
degrees based on the integrity of specific nerve layers, pro-
viding more nuanced prognostic information [22]. Most sport-
related nerve injuries fall into Seddon’s neurapraxia or mild 
axonotmesis categories, corresponding to Sunderland grades 
I–II, which generally carry favorable prognosis with appropri-
ate management.

Mechanisms of sport-related nerve injury

Athletic activities subject peripheral nerves to various me-
chanical forces that can result in injury. Traction injuries oc-
cur when nerves are stretched beyond their physiologic limits, 
most commonly affecting the brachial plexus during shoulder 
depression with contralateral cervical lateral flexion [25, 26]. 
Biomechanical studies demonstrate that peripheral nerves 
can tolerate approximately 6% elongation without injury, but 
stretching beyond 6–15% produces temporary dysfunction, 
and exceeding 15% results in structural damage [27]. Com-
pression injuries result from direct pressure on nerves, either 
acutely from external forces (helmet contact, direct blows) or 
chronically from repetitive compression (nerve entrapment at 
anatomical tunnels, sustained awkward postures). Sustained 
compression produces ischemia through compromise of the 
vasa nervorum, leading to endoneurial edema, demyelination, 
and eventually axonal degeneration if pressure is not relieved 
[16, 28]. Studies show that pressures exceeding 30 mm Hg can 
impair nerve blood flow, while pressures above 50–60 mm Hg 
produce more significant ischemic changes.

Laceration or transection mechanisms are relatively un-
common in sports but may occur with fractures, dislocations, 
or penetrating trauma. Nerve injury from these mechanisms 
typically results in neurotmesis requiring surgical repair. Ther-
mal injury, although rare, can occur from excessive friction or 
cautery during surgical procedures [6].

Repetitive microtrauma deserves special attention in the 
athletic population. Cumulative low-grade trauma from re-
current traction, compression, or friction can produce chronic 
nerve injury through mechanisms of chronic inflammation, 
perineural fibrosis, and gradual axonal loss [18, 20]. This pat-
tern is particularly relevant in overuse syndromes and entrap-
ment neuropathies where anatomical constraints predispose 
nerves to injury during repetitive movements.

Diagnostic Approach to Peripheral Neuropa-
thies in Athletes

Clinical assessment

Comprehensive evaluation of peripheral neuropathy in athletes 
begins with detailed history and physical examination. The 
history should characterize symptom onset (acute versus in-
sidious), temporal pattern (constant versus intermittent), exac-
erbating and alleviating factors (particularly the relationship to 
specific athletic activities), and associated symptoms [2, 27]. 
Important historical elements include the sport played, posi-
tion, training volume and intensity changes, equipment modi-
fications, technique changes, and any recent trauma.

Symptom characterization helps differentiate neuropathic 
from other pain types. Neuropathic pain typically manifests 
as burning, tingling, electric shock-like, or lancinating sensa-
tions, often with allodynia or hyperalgesia [1]. Numbness and 
paresthesias in nerve-specific distributions provide localizing 
information. Motor symptoms including weakness, loss of 
dexterity, or cramping warrant detailed assessment of muscle 
strength and function.

Physical examination systematically evaluates the neuro-
logic system with attention to the suspected involved nerve(s). 
Inspection assesses for muscle atrophy, fasciculations, scapu-
lar winging, or skeletal deformities. Palpation identifies areas 
of tenderness, nerve enlargement, or palpable masses. Detailed 
motor examination tests individual muscle groups according 
to specific nerve distributions, compared to the contralateral 
side. Muscle strength should be documented using the stand-
ard Medical Research Council (MRC) scale from 0 (no con-
traction) to 5 (normal strength) [16].

Sensory examination assesses light touch, pinprick, tem-
perature, vibration, and proprioception in specific dermatomes 
and peripheral nerve territories. Documentation of sensory 
abnormalities in anatomically-defined patterns aids localiza-
tion. Reflexes are tested bilaterally, with particular attention 
to asymmetry. Deep tendon reflex abnormalities can indicate 
either peripheral nerve or nerve root pathology.

Provocative maneuvers help confirm specific diagnoses. 
Tinel’s sign (percussion over nerve producing electric sen-
sation in its distribution) localizes compression sites. Nerve 
stretch tests (straight leg raise, upper limb neurodynamic tests) 
assess nerve mobility and mechanosensitivity.

Position-specific tests (Phalen’s test for carpal tunnel syn-
drome (CTS), elbow flexion test for cubital tunnel syndrome) 
reproduce symptoms through nerve compression [16, 28, 29]. 
Sport-specific functional testing reveals activity-related limi-
tations and guides return-to-play decisions.

Differential diagnosis must consider multiple potential eti-
ologies at various levels of the neuraxis. Cervical or lumbar 
radiculopathy can mimic peripheral neuropathy but typically 
demonstrates neck or back pain, dermatomal sensory patterns, 
and multiple muscle involvement within a myotomal distri-
bution. Plexopathies affect multiple peripheral nerves arising 
from the involved plexus. Mononeuropathy multiplex sug-
gests systemic disease affecting multiple individual nerves. 
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Polyneuropathy produces length-dependent symptoms affect-
ing distal extremities symmetrically. Central nervous system 
pathology must be excluded in cases with upper motor neuron 
signs or non-anatomic patterns [23].

Electrodiagnostic studies

Electrodiagnostic (EDX) testing—comprising nerve conduc-
tion studies (NCS) and needle electromyography (EMG)—
provides objective lesion localization, characterizes axonal 
versus demyelinating pathology, quantifies injury severity, and 
guides prognosis in sport-related peripheral nerve injuries [2, 
23, 24]. These studies complement but do not replace clinical 
assessment, and their interpretation in athletes requires aware-
ness of several sport-specific variables.

Timing is the most critical practical consideration when or-
dering EDX studies following acute sports injury. Immediately 
post-injury, NCS may appear deceptively normal since Walle-
rian degeneration requires several days before amplitude loss be-
comes detectable; motor responses begin declining 2–4 days after 
injury, sensory responses 7–10 days. EMG evidence of denerva-
tion—fibrillation potentials and positive sharp waves—emerges 
2–3 weeks after axonal injury, appearing earlier in proximal than 
distal muscles. Studies ordered before this window may sub-
stantially underestimate lesion severity and provide falsely reas-
suring prognostic information. Optimal timing is therefore 3–4 
weeks post-injury for acute presentations [23, 30, 31].

Interpretation requires recognition of training-related 
physiologic variants. Highly trained athletes may demonstrate 
increased motor unit amplitude and duration attributable to 
muscle hypertrophy rather than re-innervation, potentially 
confounding assessment of chronic denervation. Bilateral 
comparison studies are therefore essential to distinguish patho-
logic from physiologic findings in this population [2, 30].

Study design should be tailored to the suspected injury pat-
tern. Evaluation following a stinger requires sampling multiple 
cervical myotomes and upper trunk-innervated muscles to con-
firm plexus localization and exclude radiculopathy. Assessment 
of foot drop mandates examination of ankle dorsiflexors, ever-
tors, and the short head of biceps femoris—involvement of this 
muscle, which branches proximal to the fibular neck, localizes 
injury to the sciatic nerve rather than the common peroneal nerve, 
with important prognostic and management implications [2, 23].

Clinically relevant limitations deserve emphasis. Routine 
NCS and EMG do not assess small myelinated (Aδ) or unmy-
elinated (C) fibers, making them insensitive to pure small-fiber 
neuropathies and early neuropathic pain syndromes—both of 
which are recognized in athletes [1, 23]. Mild compressive 
neuropathies producing focal demyelination alone may yield 
subtle or equivocal findings. Electrodiagnostically detectable 
abnormalities can exist in athletes without symptoms, rein-
forcing that clinical correlation is required for all findings.

Advanced imaging

Advanced imaging modalities complement clinical and elec-

trodiagnostic assessment in evaluating peripheral neuropathies 
in athletes. Magnetic resonance imaging (MRI) and neuromus-
cular ultrasound provide anatomical information not available 
through clinical examination or EDX testing, including nerve 
morphology, surrounding soft tissues, and structural causes of 
compression [32, 33].

MRI offers excellent soft tissue contrast and multiplanar 
capability, making it particularly valuable for assessing com-
plex anatomical regions such as the brachial plexus and im-
aging nerves in their entirety. High-resolution MRI sequences 
can directly visualize peripheral nerves, demonstrating nerve 
enlargement, signal changes indicating edema or scarring, and 
continuity. MR neurography, using specialized sequences op-
timized for nerve visualization, provides superior nerve im-
aging [32]. Fat-suppressed T2-weighted sequences highlight 
nerve signal abnormalities, with increased T2 signal suggest-
ing inflammation or edema. Post-contrast imaging may show 
enhancement in acute inflammatory conditions.

MRI excels at identifying structural lesions causing nerve 
compression. Paralabral cysts compressing the suprascapular 
nerve at the spinoglenoid notch, ganglion cysts causing me-
dian or ulnar neuropathy, and nerve sheath tumors are well-
visualized on MRI [32]. Assessment of muscle signal changes 
provides complementary information—denervated muscles 
demonstrate T2 hyperintensity acutely and fatty replacement 
chronically, helping confirm the diagnosis and assess chronic-
ity. MRI also evaluates associated bone and joint pathology 
relevant to management decisions.

Neuromuscular ultrasound has emerged as a valuable 
complementary technique for peripheral nerve assessment. 
High-frequency linear transducers (10–18 MHz) provide ex-
cellent resolution of superficial nerves and associated struc-
tures [33–35]. Advantages include dynamic assessment during 
provocative maneuvers, bilateral comparison, point-of-care 
availability, and lack of ionizing radiation. Ultrasound visu-
alizes nerve morphology, measuring cross-sectional area and 
detecting nerve enlargement, flattening, or discontinuity. Dop-
pler imaging assesses intraneural vascularity. Dynamic exami-
nation can demonstrate nerve subluxation (ulnar nerve at el-
bow, peroneal nerve at fibular neck) or compression with limb 
positioning [34].

Ultrasound-guided interventions facilitate precise nee-
dle placement for diagnostic or therapeutic injections, nerve 
blocks, and minimally invasive procedures. Combined ultra-
sound-electrodiagnostic assessment provides complementary 
anatomical and functional information, enhancing diagnostic 
accuracy [2, 33]. Limitations include operator-dependence, 
inability to assess deep structures or entire nerve course, and 
reduced image quality in obese patients or through bone.

Plain radiography maintains utility in the initial evalua-
tion of peripheral neuropathy, particularly when trauma is sus-
pected. Radiographs assess for fractures, dislocations, bone 
lesions, or degenerative changes that may cause nerve injury. 
Cervical spine radiographs in athletes with recurrent stingers 
evaluate for stenosis using the Torg ratio [13, 15]. Computed 
tomography (CT) provides superior bone detail and can iden-
tify subtle fractures, particularly around the elbow and fibular 
neck, which may be associated with nerve injury.



Articles © The authors   |   Journal compilation © J Neurol Res and Elmer Press Inc™   |   https://jnr.elmerpub.com 197

Bhatia et al J Neurol Res. 2026;16(4):193-209

Upper Extremity Peripheral Neuropathies

A summary of common upper extremity peripheral neuropathy 
injuries is found in Table 2.

Brachial plexus injuries: stingers and burners

Transient brachial plexopathy, commonly termed “stinger” or 
“burner” syndrome, represents the most frequently encoun-
tered acute peripheral nerve injury in contact sports [3–5]. This 
condition results from traction, compression, or direct trauma 
to the brachial plexus or exiting cervical nerve roots, produc-
ing characteristic burning or stinging dysesthesias radiating 
from the neck and shoulder down to the affected arm.

The brachial plexus, formed by nerve roots C5–T1, is ana-
tomically vulnerable at several sites. The upper trunk, formed 
by the confluence of C5 and C6 roots, is most commonly af-
fected in athletic injuries [17, 26]. Three primary mechanisms 
produce stingers: (1) traction injury from ipsilateral shoulder 
depression with contralateral neck lateral flexion, (2) direct 
compression to the supraclavicular plexus, often from helmet 
or shoulder pad contact, and (3) cervical nerve root compres-
sion from ipsilateral lateral flexion and extension, narrowing 
the neuroforamina [4, 24].

Clinical presentation typically includes immediate onset 

of unilateral burning pain, numbness, and weakness affect-
ing the C5–C6 distribution (deltoid, biceps, supraspinatus, 
infraspinatus). Symptoms are exclusively unilateral, an im-
portant distinguishing feature from cervical spinal cord injury 
which produces bilateral symptoms [5]. Most stingers resolve 
within seconds to minutes, although 5–10% persist beyond 24 
h and approximately 1–2% last multiple weeks. Recurrence is 
common, affecting up to 50% of athletes who sustain an initial 
injury [3, 36].

An on-field assessment must differentiate stingers from 
more serious cervical spine injuries. Key examination find-
ings in stingers include unilateral symptoms only, absence of 
neck pain, maintained cervical range of motion (once pain re-
solves), and symmetric bilateral reflexes [17]. Any evidence 
of bilateral symptoms, persistent neck pain, limited cervical 
motion, or lower extremity involvement warrants immediate 
cervical spine precautions and emergent evaluation for poten-
tial spinal cord injury.

The management of acute stingers involves immediate re-
moval from play, assessment of neurologic function, and serial 
examinations. Return to activity is permitted only after com-
plete resolution of symptoms, full pain-free cervical and shoul-
der range of motion, and restoration of normal strength [2, 17]. 
Athletes with recurrent stingers require thorough evaluation 
including cervical spine imaging. MRI and CT studies assess 
for cervical stenosis, disc herniation, or congenital anomalies 
predisposing to nerve injury. Electrodiagnostic studies are re-

Table 2.  Summary of Common Upper Extremity Peripheral Neuropathies and Associated Sports

Condition (nerve) Key symptoms and characteristics Common sports
Stingers or burner syndrome (brachial 
plexus formed by the C5–T1 nerve roots)

Immediate unilateral burning, pain, numbness, and weakness 
following a dermatomal and myotomal distribution

Football, rugby

Carpal tunnel syndrome (median 
nerve—at the wrist)

Nocturnal paresthesias affecting the thumb, index, middle, 
and radial half of ring finger, pain radiating proximally, 
motor weakness affecting thumb opposition and abduction

Wheelchair athletes, cyclists, 
rowers, weightlifters, and 
racquet sports players

Pronator syndrome (median 
nerve—at the proximal forearm)

Activity-related pain in the proximal volar forearm 
with paresthesias in the median nerve distribution, 
tenderness over pronator teres, weakness of thumb 
opposition and flexor pollicis longus

Throwing sports, racquet 
sports, rock climbing

Cubital tunnel syndrome (ulnar 
nerve—at the elbow)

Intermittent numbness and paresthesias affecting the small finger 
and ulnar half of ring finger (early), progressive motor weakness, 
intrinsic muscle atrophy leading to clawing (advanced)

Overhead throwing 
athletes (baseball pitchers), 
tennis players, cyclists, 
wheelchair athletes

Guyon’s canal syndrome (ulnar 
nerve—at the wrist)

Weakness in finger abduction/adduction and reduced 
grip strength, sensory changes on the palmar aspect 
of the small finger and ulnar half of ring finger

Cyclists, baseball catchers, 
racquet sports players

Posterior interosseous nerve 
syndrome (radial nerve)

Pure motor symptoms with weakness of wrist and 
finger extension, persistent lateral elbow pain, 
radial deviation of the wrist is characteristic

Tennis players, volleyball 
players, rowers

Suprascapular neuropathy 
(suprascapular nerve)

Shoulder pain and weakness of abduction and external 
rotation of the shoulder (suprascapular notch); 
weakness of external rotation (spinoglenoid notch)

Volleyball players, baseball 
pitchers, and swimmers

Long thoracic nerve palsy Scapular winging, shoulder pain, weakness 
with overhead activities

Contact sports (direct 
trauma), repetitive overhead 
motion, heavy lifting
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served for persistent symptoms beyond 2–3 weeks [30, 31].
Preventive strategies include neck and shoulder strength-

ening programs, proper tackling and blocking technique 
emphasizing avoidance of crown-of-helmet contact, and po-
tentially protective equipment such as neck rolls or cowboy 
collars, although evidence for equipment efficacy remains lim-
ited [37]. Athletes with recurrent injuries despite conservative 
measures may require consideration of sports modification or 
retirement if cervical stenosis is severe [13, 15].

Median nerve entrapment

Carpal tunnel syndrome

CTS represents the most common entrapment neuropathy in 
both the general population and athletes [37, 38]. The median 
nerve traverses the carpal tunnel, bounded by carpal bones and 
the transverse carpal ligament, making it vulnerable to com-
pression from increased tunnel pressure or decreased tunnel 
space. Athletic activities involving repetitive wrist flexion/ex-
tension, forceful gripping, or sustained pressure to the palm 
predispose to CTS development [29].

Sport-specific risk is particularly elevated in wheelchair 
athletes, cyclists, rowers, weightlifters, and racquet sports 
players. Wheelchair athletes demonstrate CTS rates exceed-
ing 46% based on electrodiagnostic criteria, with the proximal 
carpal tunnel most frequently affected [11, 12]. Cyclists de-
velop median neuropathy from sustained handlebar pressure 
combined with wrist hyperextension. Gymnastics and weight-
lifting produce high carpal tunnel pressures through forceful 
gripping and wrist loading.

Clinical presentation includes nocturnal paresthesias in 
the median nerve distribution (thumb, index, middle, and ra-
dial half of ring finger), pain radiating proximally into the fore-
arm or even shoulder, and motor weakness affecting thumb 
opposition and abduction in advanced cases [29]. Provocative 
maneuvers including Phalen’s test (wrist flexion), reverse Pha-
len’s test (wrist extension), Tinel’s sign at the wrist, and carpal 
compression test aid diagnosis. However, physical examina-
tion sensitivity and specificity are imperfect, necessitating 
electrodiagnostic confirmation in equivocal cases [38].

Electrodiagnostic testing demonstrates prolonged median 
sensory latencies across the wrist with normal distal motor la-
tencies in early cases. More advanced CTS shows prolonged 
motor latencies and reduced compound muscle action poten-
tial (CMAP) amplitudes in the thenar muscles. Sensory nerve 
action potential amplitudes may be diminished or absent [23, 
24]. Comparison of median and ulnar nerve parameters helps 
establish the diagnosis.

Initial management emphasizes activity modification, 
nocturnal wrist splinting in neutral position, and correction of 
biomechanical factors. Athletes benefit from equipment ad-
justments (handlebar position, grip size), technique modifica-
tion, and anti-inflammatory measures. Corticosteroid injection 
into the carpal tunnel provides temporary relief but shows lim-
ited long-term efficacy. Persistent symptoms despite conserva-
tive management or evidence of axonal loss (thenar atrophy, 

prolonged motor latencies) warrant consideration for surgical 
decompression via carpal tunnel release [29].

Pronator syndrome

Pronator syndrome results from median nerve compression in 
the proximal forearm, typically at one of four potential sites: 
the ligament of Struthers, lacertus fibrosus, pronator teres mus-
cle, or arch of flexor digitorum superficialis [39]. This condi-
tion is less common than carpal tunnel syndrome but deserves 
consideration in athletes presenting with proximal forearm 
pain and median nerve symptoms.

Athletes involved in repetitive pronation and supination 
activities (throwing sports, racquet sports, rock climbing) are 
at increased risk. Clinical features include activity-related ach-
ing pain in the proximal volar forearm, often radiating distally, 
with paresthesias in the median nerve distribution. In contrast 
to CTS, symptoms typically worsen with activity and improve 
with rest. Nocturnal symptoms are less prominent compared to 
carpal tunnel syndrome [39].

Examination findings include tenderness over the prona-
tor teres, weakness of thumb opposition and flexor pollicis 
longus, and positive provocative tests. These include resisted 
pronation with elbow extension, resisted middle finger flex-
ion at the proximal interphalangeal joint, and resisted elbow 
flexion with forearm supination. Tinel’s sign over the pronator 
teres may be positive. Importantly, sensory symptoms affect 
the palmar cutaneous branch territory (thenar eminence), dis-
tinguishing pronator syndrome from carpal tunnel syndrome 
where this branch is spared [16, 39].

Electrodiagnostic confirmation can be challenging as 
nerve conduction studies are frequently normal or show only 
subtle abnormalities. Comparison of forearm motor conduc-
tion velocities to standard values may reveal focal slowing. 
Needle electromyography showing denervation in pronator 
teres-innervated muscles (pronator teres, flexor carpi radialis) 
but sparing median-innervated hand muscles supports the di-
agnosis [23, 24]. Dynamic ultrasonography during provocative 
maneuvers may visualize nerve compression [33].

Conservative management includes activity modification, 
physical therapy emphasizing stretching and strengthening of 
forearm musculature, and correction of technique errors con-
tributing to excessive pronation. Surgical decompression is 
considered for refractory cases after 3–6 months of conserva-
tive treatment without improvement [27].

Ulnar nerve entrapment

Cubital tunnel syndrome

Cubital tunnel syndrome, the second most common upper ex-
tremity entrapment neuropathy after carpal tunnel syndrome, re-
sults from ulnar nerve compression at the elbow [9, 28]. The ul-
nar nerve is vulnerable at multiple sites around the elbow, most 
commonly the retroepicondylar groove and the cubital tunnel 
formed by the humeroulnar aponeurotic arcade. Additional po-
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tential compression sites include the arcade of Struthers proxi-
mally and the fascia of flexor carpi ulnaris distally [9, 40].

Overhead throwing athletes, particularly baseball pitch-
ers, demonstrate high prevalence of ulnar neuropathy due to 
extreme valgus stress on the elbow during the throwing mo-
tion. The nerve experiences both traction from valgus forces 
and compression from hypertrophied musculature and scarring 
[9]. Tennis players, cyclists, and wheelchair athletes also show 
elevated rates. In wheelchair marathon athletes, prevalence 
approaches 30% with ulnar nerve dislocation occurring in ap-
proximately 25% of athletes [40].

Clinical presentation varies based on compression, sever-
ity, and location. Early symptoms include intermittent numb-
ness and paresthesias in the ulnar nerve distribution (small 
finger and ulnar half of ring finger), often worse at night or 
with prolonged elbow flexion. As the condition progresses, 
symptoms become constant and motor weakness develops, af-
fecting finger abduction/adduction, thumb adduction, and grip 
strength. Advanced cases demonstrate intrinsic muscle atrophy 
with characteristic clawing of the ring and small fingers and 
positive Froment’s sign (compensatory thumb interphalangeal 
joint flexion during pinch) [9, 28].

Physical examination should include palpation for nerve 
subluxation with elbow flexion, assessment for cubitus valgus 
deformity, and provocative testing. The elbow flexion test, 
performed with the elbow maximally flexed and wrist extend-
ed for 60 s, has good sensitivity for cubital tunnel syndrome. 
Tinel’s sign at the cubital tunnel and pressure provocation test 
supplement the examination. Assessment of ulnar nerve stabil-
ity during elbow flexion is important as nerve subluxation or 
dislocation may influence treatment decisions [28, 40].

Electrodiagnostic evaluation localizes the lesion and de-
termines severity. Motor nerve conduction studies across the 
elbow demonstrate focal slowing (velocity less than 50 m/s) or 
conduction block. Sensory nerve action potentials (SNAPs) of 
the dorsal ulnar cutaneous nerve are affected in cubital tunnel 
syndrome but spared in more distal lesions (Guyon’s canal). 
Needle electromyography assesses for denervation in ulnar-
innervated muscles, with involvement of flexor carpi ulnaris 
and flexor digitorum profundus to the ring and small fingers 
indicating a lesion at or proximal to the cubital tunnel [23, 40].

Initial management emphasizes conservative measures in-
cluding activity modification, avoidance of prolonged elbow 
flexion, and nocturnal elbow extension splinting. Physical 
therapy addresses muscle imbalances and provides nerve glid-
ing exercises. Athletes with mild to moderate symptoms and 
electrodiagnostic evidence of neurapraxia typically respond 
well to conservative treatment. Surgical intervention (either in 
situ decompression or ulnar nerve transposition) is considered 
for progressive motor weakness, refractory symptoms despite 
3–6 months of conservative management, or severe compres-
sion with axonal loss [28]. For overhead throwing athletes with 
ulnar nerve subluxation, anterior subcutaneous or submuscular 
transposition is generally preferred over simple decompression.

Guyon’s canal syndrome

Ulnar tunnel syndrome, or Guyon’s canal syndrome, involves 

ulnar nerve compression at the wrist within Guyon’s canal, 
bounded by the volar carpal ligament, pisiform bone, and hook 
of hamate. This condition is particularly common in cyclists 
due to sustained handlebar pressure but also affects baseball 
catchers, racquet sports players, and athletes using implements 
with handles [6, 10].

The ulnar nerve divides into superficial (sensory) and 
deep (motor) branches within or just distal to Guyon’s canal, 
producing variable clinical presentations depending on the lo-
cation and extent of compression. Pure motor involvement af-
fects intrinsic hand muscles with sparing of sensation, while 
proximal compression may affect both motor and sensory 
branches. Athletes typically present with weakness in finger 
abduction and adduction, reduced grip strength, and possible 
sensory changes affecting the palmar aspect of the small fin-
ger and ulnar half of the ring finger. Importantly, the dorsal 
ulnar cutaneous nerve branches proximal to Guyon’s canal and 
remains unaffected, distinguishing this condition from more 
proximal ulnar neuropathies [16, 28].

Physical examination reveals weakness of ulnar-innervat-
ed intrinsic muscles, positive Froment’s sign, and potential hy-
pothenar atrophy. Allen’s test assesses for ulnar artery throm-
bosis or aneurysm, which can occur concomitantly. Tinel’s 
sign over Guyon’s canal and provocation with direct pressure 
may reproduce symptoms. Differential diagnosis includes tho-
racic outlet syndrome, C8–T1 radiculopathy, and more proxi-
mal ulnar neuropathy, necessitating careful examination of the 
entire upper extremity neuraxis [16].

Electrodiagnostic studies help localize the lesion to Guy-
on’s canal, showing normal ulnar motor and sensory studies 
across the elbow but abnormalities at the wrist. Motor laten-
cies to first dorsal interosseous and abductor digiti minimi are 
prolonged, while dorsal ulnar cutaneous sensory responses 
remain normal. Imaging with MRI or ultrasound may iden-
tify structural causes such as ganglion cysts, hook of hamate 
fractures, or ulnar artery pathology [23, 32, 33].

Treatment initially involves equipment modification (pad-
ded gloves, handlebar adjustments, grip changes) and activity 
modification. Splinting in neutral wrist position and anti-in-
flammatory measures provide symptomatic relief. Identifica-
tion and treatment of structural lesions (cyst excision, fracture 
treatment, vascular repair) addresses the underlying causes. 
Surgical decompression is indicated for progressive weakness, 
space-occupying lesions, or failure of conservative manage-
ment [27].

Radial nerve injuries

Posterior interosseous nerve syndrome

Posterior interosseous nerve syndrome results from compres-
sion of the deep branch of the radial nerve as it passes through 
the supinator muscle beneath the arcade of Frohse [41, 42]. 
This condition particularly affects tennis players and is some-
times termed “resistant tennis elbow” when misdiagnosed as 
lateral epicondylitis. Other at-risk athletes include volleyball 
players, rowers, and those performing repetitive pronation and 
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supination activities [10].
The posterior interosseous nerve, after branching from the 

radial nerve in the proximal forearm, innervates the extensor 
muscles of the wrist and digits. Selective compression produc-
es a pure motor syndrome with weakness of wrist and finger 
extension, distinguished from radial neuropathy by preserved 
brachioradialis function and intact sensation (the superficial 
radial sensory branch separates proximally). Patients report 
difficulty with forceful finger extension and persistent lateral 
elbow pain that does not respond to typical tennis elbow treat-
ments [41, 43].

Clinical examination demonstrates weakness of wrist ex-
tension with radial deviation (due to sparing of extensor carpi 
radialis longus, which receives innervation proximal to the 
compression site), finger extension at metacarpophalangeal 
joints, and thumb extension. The characteristic “radial devia-
tion” of the wrist with attempted extension occurs because ex-
tensor carpi radialis longus remains functional while extensor 
carpi ulnaris is weak. Sensation and brachioradialis function 
remain normal. The resisted middle finger extension test and 
resisted supination with extended elbow may reproduce symp-
toms [16, 41].

Electrodiagnostic testing shows prolonged motor latencies 
or low-amplitude responses when recording from posterior 
interosseous nerve-innervated muscles (extensor digitorum 
communis, extensor indicis, abductor pollicis longus). Con-
duction studies across the forearm may reveal focal slowing 
at the supinator. Needle EMG demonstrates denervation in 
posterior interosseous-innervated muscles while sparing bra-
chioradialis, extensor carpi radialis longus, and supinator [23, 
24]. Imaging with MRI or ultrasound can visualize the nerve 
and identify structural causes of compression such as ganglion 
cysts, lipomas, or fibrous bands [32, 33].

Conservative management includes rest from aggravat-
ing activities, physical therapy focusing on forearm stretch-
ing and strengthening, and correction of technique errors. 
Splinting maintains the wrist in extension to rest the extensors. 
Anti-inflammatory medications provide symptomatic relief. 
Surgical decompression via release of the arcade of Frohse is 
indicated for progressive weakness or failure to improve after 
3–6 months of conservative treatment. Prognosis is generally 
favorable with either conservative or surgical management if 
diagnosis is made before severe axonal loss occurs [27, 43].

Other upper extremity neuropathies

Suprascapular neuropathy

Suprascapular neuropathy affects overhead athletes, particu-
larly volleyball players, baseball pitchers, and swimmers [44, 
45]. The suprascapular nerve passes through the suprascapular 
notch beneath the transverse scapular ligament, then travels 
around the spinoglenoid notch to innervate the supraspinatus 
and infraspinatus muscles. Compression can occur at either 
site, producing different clinical patterns.

Entrapment at the suprascapular notch affects both mus-
cles, causing deep, dull shoulder pain and weakness of both 

abduction (supraspinatus) and external rotation (infraspina-
tus). Compression at the spinoglenoid notch selectively affects 
the infraspinatus, producing isolated external rotation weak-
ness often without significant pain [44]. Volleyball players 
commonly develop isolated infraspinatus atrophy from repeti-
tive overhead motions, with some studies reporting prevalence 
up to 33% in high-level players [45].

Physical examination reveals weakness and possible at-
rophy of the involved muscles. The cross-body adduction test 
may reproduce symptoms by compressing the nerve at the 
spinoglenoid notch. Differential diagnosis includes rotator cuff 
tears, cervical radiculopathy, and brachial plexopathy. MRI is 
essential to identify underlying causes such as paralabral cysts, 
which commonly develop in overhead athletes and compress 
the nerve at the spinoglenoid notch [32].

Electrodiagnostic studies demonstrate prolonged supras-
capular nerve motor latencies and denervation in affected mus-
cles. Conservative treatment includes rest, physical therapy 
emphasizing scapular stabilization and rotator cuff strength-
ening, and activity modification. However, structural lesions 
such as paralabral cysts require surgical treatment combining 
cyst decompression with labral repair. Outcomes are generally 
favorable when underlying pathology is addressed, although 
recovery may require several months given the slow rate of 
re-innervation [23, 27].

Long thoracic nerve palsy

Long thoracic nerve injury produces serratus anterior paraly-
sis, resulting in characteristic scapular winging. This condition 
occurs in contact sports from direct trauma to the nerve as it 
courses superficially along the lateral chest wall, and in sports 
requiring repetitive overhead motion or heavy lifting [6, 46]. 
The long thoracic nerve originates from C5–7 roots and travels 
inferiorly over the first rib to innervate the serratus anterior.

Athletes present with shoulder pain, weakness with over-
head activities, and visible scapular winging, particularly with 
forward flexion or pushing motions. The serratus anterior sta-
bilizes the scapula against the thorax during arm elevation, and 
its paralysis prevents normal scapulothoracic rhythm. Exami-
nation reveals prominence of the medial scapular border with 
arm elevation or wall push-up testing [16].

Diagnosis is primarily clinical, although electrodiagnostic 
studies can confirm denervation in the serratus anterior and 
exclude other causes of scapular winging such as spinal acces-
sory nerve palsy (trapezius weakness) or dorsal scapular nerve 
injury (rhomboid weakness). Treatment is conservative with 
physical therapy emphasizing scapular stabilization exercises 
and gradual return to activity. Prognosis is generally favora-
ble with spontaneous recovery occurring over 6–12 months in 
most cases, although full recovery may take up to 2 years [27].

Lower Extremity Neuropathies

A summary of common lower extremity peripheral neuropathy 
injuries is found in Table 3.



Articles © The authors   |   Journal compilation © J Neurol Res and Elmer Press Inc™   |   https://jnr.elmerpub.com 201

Bhatia et al J Neurol Res. 2026;16(4):193-209

Peroneal nerve injuries

Peroneal neuropathy, also termed fibular neuropathy, repre-
sents the most common compressive neuropathy of the lower 
extremity and the third most frequent focal neuropathy over-
all after median and ulnar entrapments [7, 8, 47]. The com-
mon peroneal nerve, arising from the sciatic nerve’s posterior 
divisions (L4–S2), is particularly vulnerable where it winds 
around the fibular neck before dividing into superficial and 
deep branches.

Athletic mechanisms of injury include direct trauma to the 
lateral knee (common in soccer and football), knee dislocation 
with associated ligamentous injury, compartment syndrome, 
and chronic compression from prolonged squatting, kneeling, 
or leg crossing [7, 48]. Athletes involved in contact sports, 
particularly football and soccer, show elevated injury rates. 
Studies of knee dislocations report peroneal nerve injury in 
16–40% of cases, often associated with posterolateral corner 
injuries [48].

The common peroneal nerve divides at the fibular neck 
into deep and superficial branches. The deep peroneal nerve 
courses through the anterior compartment, innervating tibialis 
anterior, extensor hallucis longus, extensor digitorum longus, 
and peroneus tertius, while providing sensation to the first 
dorsal web space. The superficial peroneal nerve traverses the 
lateral compartment, innervating peroneus longus and brevis, 
with sensory distribution to the lateral leg and dorsum of the 
foot [7, 49].

Common peroneal neuropathy produces characteristic 
foot drop from weakness of ankle dorsiflexion and toe exten-
sion. Patients develop a high-stepping gait to clear the affected 
foot during the swing phase. Sensory symptoms include numb-
ness over the lateral leg and dorsum of the foot. Examination 
reveals weakness of ankle dorsiflexion, toe extension, and foot 
eversion (if a superficial branch is involved). The ankle inver-
sion strength is preserved as tibialis posterior (tibial nerve) re-
mains functional. Tinel’s sign at the fibular neck may be posi-
tive. Differential diagnosis includes L5 radiculopathy, sciatic 
neuropathy, and anterior compartment syndrome, necessitat-
ing careful examination of the entire lower extremity neuraxis 
[7, 8].

Electrodiagnostic evaluation localizes the lesion and as-
sesses severity. Motor nerve conduction studies demonstrate 
decreased CMAP amplitude or absent response when record-
ing from extensor digitorum brevis, with stimulation showing 
conduction slowing or block across the fibular neck. Superfi-
cial peroneal SNAP may be reduced or absent. Needle elec-

tromyography assesses denervation patterns: involvement of 
tibialis anterior, extensor hallucis longus, and peroneus longus 
indicates common peroneal neuropathy at the fibular neck, 
while sparing of short head of biceps femoris (which branches 
proximal to the fibular neck) helps localize to this site rather 
than the sciatic nerve [8, 23, 24, 47]. Comparison with the con-
tralateral side aids interpretation.

Management depends on etiology and severity. Acute 
traumatic peroneal neuropathy from sports injury warrants 
immediate assessment for compartment syndrome or vascular 
injury, which require emergent intervention. For most cases 
without surgical indication, initial treatment emphasizes activ-
ity modification, ankle/foot orthosis to prevent foot drop and 
facilitate walking, and physical therapy to maintain range of 
motion and strengthen unaffected muscles [50]. The prognosis 
for neurapraxic injuries is generally favorable with conserva-
tive management, although complete recovery may require 
6–12 months given the slow regeneration rate of peripheral 
nerves. Axonotmetic injuries carry more guarded prognosis, 
with recovery depending on the distance from injury site to 
target muscles. Surgical decompression or neurolysis is con-
sidered for progressive weakness, persistent compression 
from space-occupying lesions, or failure to improve after 3–6 
months of conservative treatment [27, 47].

Anterior tarsal tunnel syndrome

Anterior tarsal tunnel syndrome involves compression of the 
deep peroneal nerve beneath the extensor retinaculum at the 
ankle. This uncommon condition affects athletes who sustain 
direct trauma to the dorsum of the foot, wear tight-fitting foot-
wear or equipment, or develop soft tissue masses [47, 49]. Soc-
cer players, dancers, runners, and skiers are at elevated risk.

The deep peroneal nerve passes beneath the inferior exten-
sor retinaculum along with the anterior tibial artery and dorsa-
lis pedis artery. Compression at this site produces dorsal foot 
pain, often described as deep and aching, with numbness in the 
first dorsal web space. Motor involvement is typically mini-
mal as the deep peroneal nerve has already given off branches 
to anterior compartment muscles proximal to the compression 
site, although extensor digitorum brevis (innervated distally) 
may show weakness [47].

Physical examination reveals tenderness over the dorsum 
of the ankle, positive Tinel’s sign at the compression site, and 
sensory changes in the first web space. Forced plantar flexion 
and inversion may reproduce symptoms. Differential diagnosis 

Table 3.  Summary of Common Lower Extremity Peripheral Neuropathies and Associated Sports

Condition (nerve) Key symptoms and characteristics Common sports
Peroneal neuropathy 
(common peroneal nerve)

Foot drop (weakness of ankle dorsiflexion and toe extension), 
numbness over the lateral leg and dorsum of foot

Soccer, football, other contact sports

Anterior tarsal tunnel syndrome 
(deep peroneal nerve)

Dorsal foot pain, numbness in the first dorsal web space Soccer, dancers, runners, skiers

Sciatic neuropathy 
(sciatic nerve)

Weakness of knee flexion and all ankle/foot movements, sensory 
loss over posterior thigh, leg (sparing medial aspect), and foot

Runners, cyclists, athletes performing 
repetitive hip external rotation
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includes L5 radiculopathy, common peroneal neuropathy, and 
local foot pathology. MRI or ultrasound imaging may identify 
underlying causes such as ganglion cysts, osteophytes, or vas-
cular abnormalities [32, 33].

Electrodiagnostic studies show prolonged deep peroneal 
motor latencies to extensor digitorum brevis, although sen-
sory studies are difficult to perform given the small size of 
the first web space sensory territory. Conservative manage-
ment includes footwear modification, avoidance of tight laces 
or straps, activity modification, and anti-inflammatory meas-
ures. Surgical decompression is reserved for refractory cases 
or when structural lesions are identified [23, 27].

Sciatic neuropathy

Sciatic nerve injury in athletes is relatively uncommon but 
can occur with severe hip trauma, posterior hip dislocation, or 
piriformis syndrome. The sciatic nerve, the largest peripheral 
nerve in the body, arises from L4–S3 nerve roots and travels 
through the greater sciatic notch beneath the piriformis muscle 
before descending posteriorly through the thigh to bifurcate 
into the tibial and common peroneal nerves [6].

Piriformis syndrome, a controversial entity, involves sci-
atic nerve compression or irritation by the piriformis muscle. 
This condition is proposed to affect runners, cyclists, and ath-
letes performing repetitive hip external rotation, although diag-
nostic criteria remain poorly defined and the existence of this 
syndrome is debated among experts. Patients typically report 
deep buttock pain radiating down the posterior thigh, which is 
often worsened by prolonged sitting, hip flexion, or running.

Complete sciatic neuropathy produces weakness of knee 
flexion and all ankle/foot movements below the knee, with 
sensory loss over the posterior thigh, leg (except medial as-
pect), and foot. The combination of foot drop and plantar flex-
ion weakness creates severe functional impairment.

Examination reveals weakness of hamstrings and all mus-
cles below the knee. Straight leg raise may be positive. For 
suspected piriformis syndrome, provocative maneuvers in-
clude the flexion, adduction, and internal rotation (FAIR) test, 
although sensitivity and specificity of these tests are uncertain 
[6, 16].

Electrodiagnostic evaluation demonstrates abnormalities 
in both tibial and peroneal distributions, with involvement of 
hamstring muscles (short head of biceps femoris for peroneal 
component, long head, and other hamstrings for tibial compo-
nent) indicating sciatic nerve involvement proximal to the bi-
furcation. Hoffmann reflex (H-reflex) abnormalities and pro-
longed F-wave latencies support proximal sciatic involvement 
[23, 24]. MRI imaging assesses for structural causes including 
hip pathology, hematoma, or masses. Diagnosis of piriformis 
syndrome remains largely one of exclusion after ruling out 
other causes of sciatica.

Treatment depends on etiology. Traumatic sciatic neu-
ropathy from hip dislocation requires urgent hip reduction 
and assessment for nerve continuity. For piriformis syndrome, 
conservative management includes activity modification, 
physical therapy emphasizing hip stretching and strengthen-
ing, correction of biomechanical abnormalities, and potentially 

image-guided piriformis injection. Response to conservative 
treatment is variable, and surgical release of the piriformis may 
be considered in refractory cases, although outcomes are un-
predictable [27].

Management Strategies

Conservative management

Conservative management represents the initial approach for 
most peripheral neuropathies in athletes, with success rates 
ranging from 60–80% for mild to moderate entrapment neu-
ropathies [27]. The fundamental principle involves reducing 
mechanical stress on the affected nerve through activity modi-
fication, biomechanical correction, and supportive measures 
while allowing for natural nerve recovery processes to pro-
ceed.

Activity modification tailored to the specific neuropathy 
is paramount. Athletes must avoid or modify activities that ex-
acerbate symptoms while maintaining cardiovascular fitness 
through alternative training. For example, a cyclist with ulnar 
neuropathy may benefit from stationary biking with modi-
fied hand positioning while avoiding prolonged road cycling. 
Throwing athletes with cubital tunnel syndrome require tem-
porary cessation of throwing with gradual reintroduction fol-
lowing a structured interval program [18, 27]. The duration 
of activity restriction varies based on injury severity, typically 
ranging from 2–12 weeks.

Physical therapy plays a central role in rehabilitation, ad-
dressing multiple aspects of nerve recovery and injury pre-
vention. Nerve gliding exercises promote nerve mobility and 
reduce adhesions. These exercises involve specific sequences 
of joint positioning that alternately tension and release nerves, 
potentially improving nerve excursion and blood flow [18, 
27]. Stretching addresses muscle tightness that may contribute 
to nerve compression—for instance, piriformis stretching in 
suspected piriformis syndrome or forearm flexor stretching in 
pronator syndrome.

Strengthening programs target both the affected extrem-
ity and kinetic chain. Weakness in proximal stabilizing mus-
cles often contributes to distal nerve injury patterns—cervi-
cal and scapular strengthening reduces risk of brachial plexus 
injuries, while hip strengthening addresses lower extremity 
biomechanics [18, 51]. Sport-specific rehabilitation progres-
sively reintroduces athletic activities in a controlled fashion, 
ensuring proper technique and gradually increasing intensity 
and volume. Proprioceptive and balance training helps restore 
neuromuscular control.

Orthotic management provides symptomatic relief and 
nerve protection during recovery. Wrist splinting in neutral po-
sition for carpal tunnel syndrome reduces carpal tunnel pres-
sure, particularly beneficial during sleep when unconscious 
flexion/extension occurs. Elbow extension splinting at night 
prevents prolonged flexion in cubital tunnel syndrome. Ankle/
foot orthoses prevent foot drop in peroneal neuropathy, ena-
bling safer ambulation and preventing ankle contractures [29, 
50]. Custom orthotics address biomechanical abnormalities 
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predisposing to nerve injury.
Equipment modifications address extrinsic factors contrib-

uting to nerve compression. Cyclists benefit from handlebar 
adjustments, padded gloves, and grip modifications to reduce 
hand pressure. Proper cleat positioning and saddle height opti-
mization reduce lower extremity nerve stress. Protective pad-
ding over vulnerable nerve sites provides cushioning against 
direct trauma. Proper footwear with adequate toe box room 
and appropriate support prevents foot and ankle neuropathies 
[6, 10].

Pharmacologic management addresses pain and inflamma-
tion. Non-steroidal anti-inflammatory drugs provide sympto-
matic relief and may reduce perineural inflammation, although 
evidence for disease modification is limited. Neuropathic pain 
medications including gabapentin, pregabalin, or tricyclic an-
ti-depressants help manage neuropathic pain symptoms when 
present [1]. Topical medications (lidocaine patches, topical 
non-steroidal anti-inflammatory drugs (NSAIDs), capsaicin) 
offer localized pain relief with minimal systemic effects.

Corticosteroid injections provide temporizing relief for 
certain conditions. Carpal tunnel injections may postpone or 
occasionally obviate surgical need, although long-term effica-
cy is limited. Trigger point injections or piriformis injections 
under image guidance may benefit suspected piriformis syn-
drome, although evidence quality is poor. Risks of injection 
including infection, nerve injury, and tendon weakening must 
be weighed against potential benefits [29].

Patient education ensures understanding of the condition, 
treatment plan, expected recovery timeline, and prevention 
strategies. Athletes require realistic expectations regarding 
recovery duration—neurapraxic injuries may resolve within 
weeks, while axonotmetic injuries require months for re-in-
nervation. Early recognition of symptom recurrence allows for 
prompt intervention before more severe injury develops.

Neurological monitoring during conservative manage-
ment guides treatment progression and identifies patients re-
quiring escalation of care. Serial electrodiagnostic studies, 
typically (but not exclusively) performed at 3-month intervals, 
assess nerve recovery by tracking CMAP amplitudes and re-
cruitment patterns; improvement in these parameters supports 
continued conservative management, while persistent or wors-
ening denervation suggests the need for surgical consultation 
[23, 24]. Clinicians must remain vigilant for neurological red 
flags including progressive motor weakness beyond the ini-
tial injury pattern, expansion of sensory deficits to previously 
unaffected territories, or development of new denervation po-
tentials on electromyography—any of these findings warrants 
prompt re-assessment and consideration of surgical interven-
tion to prevent irreversible axonal loss. Understanding nerve 
regeneration physiology informs rehabilitation timelines: ax-
onotmetic injuries regenerate at approximately 1 mL per day, 
meaning that injuries to proximal nerves (such as the brachial 
plexus) require substantially longer recovery periods than dis-
tal entrapments, and premature return to activity during this 
regeneration window risks re-injury to incompletely recovered 
nerves [21, 25, 27].

Indications for transition from conservative to surgical 
management include progressive motor weakness, severe 

axonal loss on electrodiagnostic studies, structural lesions 
amenable to decompression, and failure to improve after an 
adequate trial (typically 3–6 months) of conservative manage-
ment [27]. Earlier surgical intervention may be appropriate for 
high-level athletes facing time-sensitive competitive goals or 
when structural pathology is identified on imaging.

Surgical management

Surgical intervention for peripheral neuropathies in athletes 
aims to decompress nerves, remove space-occupying lesions, 
repair traumatic injuries, or reconstruct damaged nerves. The 
decision to proceed with surgery balances the severity of 
symptoms, functional impairment, electrodiagnostic findings, 
presence of structural pathology, response to conservative 
treatment, and athlete goals [27, 36].

Nerve decompression procedures release anatomical 
structures compressing peripheral nerves. Carpal tunnel re-
lease, the most commonly performed peripheral nerve surgery, 
divides the transverse carpal ligament to expand carpal tunnel 
volume. Both open and endoscopic approaches demonstrate 
high success rates (greater than 90%) with minimal complica-
tions [29]. Cubital tunnel surgery options include in situ de-
compression, medial epicondylectomy, and ulnar nerve trans-
position (subcutaneous, submuscular, or subfascial). Selection 
among techniques depends on surgeon preference, degree of 
nerve subluxation, and patient factors. Overhead throwing ath-
letes with ulnar nerve subluxation typically require anterior 
transposition [9].

Guyon’s canal release decompresses the ulnar nerve at 
the wrist, often requiring neurolysis and release of pisoham-
ate ligament. Tarsal tunnel release addresses posterior tibial 
nerve compression at the ankle. Peroneal nerve decompression 
at the fibular neck releases the fibrous bands of the peroneus 
longus origin. These procedures generally achieve good out-
comes when clear compression is documented pre-operatively 
[27, 50].

Lesion excision addresses space-occupying masses caus-
ing nerve compression. Paralabral cysts compressing the su-
prascapular nerve require arthroscopic labral repair with cyst 
decompression—cyst drainage alone typically results in re-
currence [44, 45]. Ganglion cysts are excised along with their 
pedicles connecting to adjacent joints. Nerve sheath tumors 
including schwannomas and neurofibromas are carefully dis-
sected from nerve fascicles with microsurgical technique to 
preserve nerve function.

Nerve repair addresses traumatic nerve transection. Pri-
mary repair involves direct end-to-end neurorrhaphy when 
nerve ends can be approximated without tension. Cable graft-
ing using expendable sensory nerves (typically sural nerve) 
bridges gaps too large for primary repair.

Processed nerve allografts and conduits provide alterna-
tives to autografts, eliminating donor site morbidity. Outcomes 
depend on injury characteristics including level, gap distance, 
and time to repair. Proximal injuries have poorer prognosis due 
to longer regeneration distance and greater likelihood of aber-
rant re-innervation [27].
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Nerve transfer procedures redirect expendable donor 
nerves to re-innervate muscles affected by nerve injury, by-
passing long regeneration distances. This technique shows 
promise for proximal nerve injuries in athletes. For example, 
transfer of redundant wrist or finger flexor motor branches 
can re-innervate paralyzed hand muscles in distal median or 
ulnar nerve injuries. Nerve transfers for foot drop have been 
described, including transfer of tibial nerve motor branches to 
the deep peroneal nerve.

Intra-operative neurophysiological monitoring enhances 
surgical decision-making in peripheral nerve procedures. Nerve 
action potential recording across injury sites helps differenti-
ate lesions in continuity that may recover spontaneously from 
those requiring resection and grafting; the presence of a nerve 
action potential across a lesion generally predicts functional 
recovery with neurolysis alone, while its absence suggests the 
need for more aggressive intervention [23, 27]. CMAP elicited 
by direct nerve stimulation confirm functional continuity and 
guide the extent of decompression. Post-surgical neurological 
surveillance is equally critical: patients should be counseled 
regarding expected recovery milestones, including the antici-
pated timeline for sensory return (typically preceding motor 
recovery) and the significance of an advancing Tinel’s sign as 
a marker of axonal regeneration. Serial clinical examinations 
at 4- to 6-week intervals, supplemented by electrodiagnostic 
studies at 3–6 months post-operatively, objectively document 
re-innervation and identify patients who may benefit from sec-
ondary procedures if recovery plateaus [24, 27].

Post-operative rehabilitation follows structured protocols 
balancing early mobilization with protection during healing. 
Immediate mobilization within pain-free ranges prevents ad-
hesions and stiffness. Progressive strengthening begins once 
adequate healing has occurred, typically 6–12 weeks post-
operatively depending on the procedure. Return to athletics 
requires complete wound healing, resolution of post-surgical 
symptoms, restoration of strength and range of motion, and 
sport-specific functional capacity [18, 27]. Timeline varies 
considerably—nerve decompression procedures may allow 
for return in 6–12 weeks, while nerve repair or transfer proce-
dures require 6–12 months or longer given the need for nerve 
regeneration.

Surgical outcomes in athletes generally parallel those 
in non-athletic populations, with decompression procedures 
showing high success rates when appropriate patient selec-
tion and surgical technique are employed. However, athletes 
may have higher expectations and functional demands, mak-
ing thorough pre-operative counseling essential. Complica-
tions including incomplete symptom resolution, scar tissue 
formation, nerve injury, infection, and complex regional pain 
syndrome must be discussed. Some athletes may not achieve 
sufficient recovery for return to previous competitive level de-
spite technically successful surgery.

Return-to-play considerations

Return-to-play decision-making for athletes with peripheral 
neuropathies requires careful assessment balancing athlete 

safety with competitive demands. No universally accepted 
guidelines exist, necessitating individualized evaluation con-
sidering injury severity, sport requirements, athlete level, posi-
tion, timing relative to competition, and personal factors [2, 
17].

For transient neuropathies such as stingers or burners, 
return-to-play on the same day is permissible only if specific 
criteria are met: complete resolution of all symptoms includ-
ing pain, paresthesias, and weakness; full, pain-free cervical 
and shoulder range of motion; normal strength throughout the 
upper extremity; and normal neurologic examination. Any 
persistent symptoms mandate removal from competition and 
further evaluation. Athletes with recurrent stingers require 
thorough assessment including cervical spine imaging before 
return to contact sports. Those with documented cervical ste-
nosis (Torg ratio less than 0.8) or disc herniation face difficult 
decisions regarding continued participation in collision sports 
given elevated risk of catastrophic injury [2, 13–15, 17].

For chronic entrapment neuropathies, return-to-play de-
cisions depend on symptom severity and functional limita-
tions. Athletes with mild symptoms not affecting performance 
may continue competing with conservative management and 
close monitoring. Progressive activity modification, protec-
tive equipment, and technique adjustments may allow for con-
tinued participation. However, progressive motor weakness, 
significant functional impairment, or risk of permanent nerve 
damage warrant removal from competition until adequate 
treatment has been completed [27].

Following surgical nerve decompression, typical return-
to-play timelines range from 6 to 12 weeks depending on 
the procedure and sport demands. Criteria include complete 
wound healing, resolution of post-operative pain and swell-
ing, restoration of pre-injury strength and range of motion 
(ideally exceeding 90% of contralateral side), completion of 
sport-specific functional testing, and clearance from the surgi-
cal team. Contact sports may require longer recovery to ensure 
adequate soft tissue healing and minimize re-injury risk. Pro-
tective equipment during initial return may provide additional 
safety margin.

Progressive return-to-play protocols guide safe re-integra-
tion into athletics. Initial phases emphasize basic conditioning 
and non-sport-specific activities. Intermediate phases intro-
duce sport-specific movements at reduced intensity and vol-
ume. Advanced phases incorporate full-intensity practice with 
restrictions on contact or competition. Final clearance requires 
demonstration of sport-specific skills at competitive intensity 
without symptom recurrence [18].

Close monitoring throughout the progression allows for 
adjustment if symptoms recur.

Position-specific considerations influence return-to-play 
decisions. Football defensive backs or linebackers with recur-
rent stingers may require position changes to reduce collision 
exposure. Baseball pitchers with ulnar neuropathy must dem-
onstrate pain-free throwing with normal velocity and control 
before returning to competition. Overhead athletes require 
sport-specific assessments of their ability to perform repetitive 
overhead motions without symptom exacerbation [2].

Neurological clearance criteria should be explicitly de-
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fined and systematically assessed before return-to-play au-
thorization. The neurological examination should demonstrate 
absence of pathological reflexes, and full motor strength in all 
previously affected muscle groups [2]. Sensory examination 
should confirm restoration of protective sensation for the in-
volved nerve territory; for injuries involving motor nerves, as-
sessment of motor unit recruitment patterns through voluntary 
muscle activation—either clinically or via electrodiagnostic 
confirmation—provides objective evidence of re-innervation 
quality [31]. Athletes recovering from brachial plexus injuries 
require particular attention to scapular stabilization and rota-
tor cuff strength, as residual weakness in these muscle groups 
predisposes to recurrent injury and secondary shoulder pathol-
ogy [17, 44]. Functional neurological testing, including assess-
ment of reaction time, co-ordination, and sport-specific motor 
control, complements the standard neurological examination 
and helps identify subtle deficits that may not be apparent on 
routine testing but could impair athletic performance or safety.

Documentation protects both athlete and medical team. 
Written clearance explicitly stating the return-to-play decision, 
any restrictions or recommendations, and potential risks en-
sures clear communication. Ongoing reassessment after return 
monitors for symptom recurrence or complications. Athletes, 
families, coaches, and administrators should understand that 
return-to-play decisions prioritize long-term health over short-
term competitive goals, although this sometimes creates ten-
sion in elite athletics.

Career-ending considerations arise in severe cases. Ath-
letes with permanent nerve damage causing significant func-
tional impairment, recurrent injuries despite optimal treatment, 
or conditions placing them at substantial risk for catastrophic 
injury may need to retire from contact or collision sports. This 
difficult decision requires multidisciplinary input from neu-
rologists, sports medicine physicians, surgeons, and sports 
psychologists, with ultimate decision-making authority resting 
with the athlete after thorough informed consent discussion.

Long-term neurological surveillance remains important 
even after athletes return to full competition, as peripheral 
nerve injuries may predispose to delayed complications or 
chronic sequelae. Athletes with history of axonotmetic inju-
ries should undergo annual neurological assessment during 
their competitive careers, with particular attention to subtle 
motor deficits, neuropathic pain syndromes, or compensa-

tory movement patterns that may develop over time [6, 16]. 
Chronic neuropathic pain affects a subset of athletes following 
peripheral nerve injury and may require ongoing management 
with appropriate pharmacotherapy, physical therapy, or refer-
ral to pain specialists. Athletes who have sustained brachial 
plexus injuries, even those with apparently complete recovery, 
demonstrate increased susceptibility to recurrent injury and 
should maintain prophylactic neck and shoulder strengthening 
programs throughout their careers [17, 52]. Post-retirement 
surveillance may identify late-onset complications including 
post-traumatic neuroma formation, traction neuritis from scar 
tissue, or progression of entrapment neuropathies that devel-
oped subclinically during athletic careers. Comprehensive 
transition-of-care planning ensures that athletes retiring from 
sports receive appropriate long-term neurological follow-up.

Injury prevention strategies

Prevention of peripheral nerve injuries in athletes requires 
multifaceted approaches addressing intrinsic athlete factors, 
training variables, technique, and equipment (Table 4). While 
complete prevention is unattainable given the contact and col-
lision nature of many sports, evidence-based strategies signifi-
cantly reduce injury incidence and severity [18–20].

Strength and conditioning programs targeting vulnerable 
regions represent primary prevention. Neck strengthening pro-
grams for collision sport athletes reduce brachial plexus injury 
risk. Isometric and dynamic resistance exercises for cervical 
flexors, extensors, and lateral flexors increase muscular pro-
tection against traumatic forces [17, 52]. Scapular stabilization 
exercises reduce suprascapular and long thoracic neuropathy 
risk in overhead athletes. Core and hip strengthening improves 
lower extremity biomechanics, potentially reducing peroneal 
neuropathy from positional stresses.

Flexibility programs complement strengthening. Main-
tained cervical range of motion allows for better force dissi-
pation during impacts. Shoulder and thoracic spine mobility 
facilitates optimal scapulohumeral rhythm, reducing compen-
satory stresses on peripheral nerves. Hip flexibility, particu-
larly piriformis and external rotators, may reduce sciatic nerve 
irritation in susceptible athletes.

Technique instruction emphasizes safe biomechanics. 

Table 4.  Peripheral Nerve Injury Prevention Strategies for Athletes

Strategy Purpose
Strength and conditioning 
programs

Targeted programs to increase protection and improve biomechanics (primary prevention) to reduce the risk of  
injury

Flexibility programs Complement strengthening; maintaining range of motion to allow for reduced nerve irritation
Technique instruction Focuses on coaching safe biomechanics and refining form to minimize nerve stress
Equipment optimization Well-fitted equipment reduces extrinsic nerve compression
Training load management Variation in training volume and intensity, with adequate rest between sessions; utilized to prevent overuse  

injuries
Pre-participation screening Identify athletes at an increased risk for injury (examples: cervical spine imaging, Torg ratio calculation)
Education of warning signs Facilitates early recognition and intervention, promotes appropriate medical evaluation
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Football players receive coaching on proper tackling form, 
avoiding crown-of-helmet contact that predisposes to stingers. 
Baseball pitchers learn proper throwing mechanics minimiz-
ing valgus stress on the elbow. Tennis players refine stroke 
mechanics reducing repetitive supinator stress. Proper lifting 
technique in weightlifting prevents long thoracic nerve trac-
tion.

Equipment optimization reduces extrinsic nerve compres-
sion. Well-fitted protective gear, including helmets, shoulder 
pads, and guards, distributes impact forces without creating 
pressure points. Cyclists benefit from proper bike fit, includ-
ing saddle height, handlebar position, and grip style. Padded 
gloves and bar tape reduce handlebar pressure. Running shoe 
selection considering foot type and gait pattern prevents lower 
extremity nerve compression from poor footwear.

Training load management prevents overuse injuries. Pe-
riodization principles guide systematic variation in training 
volume and intensity, allowing for adequate recovery [53]. 
Gradual progression (typically no more than 10% weekly 
increase in training load) reduces cumulative microtrauma. 
Adequate rest between high-intensity sessions permits tissue 
recovery. Monitoring athlete-reported outcomes and objective 
performance metrics identifies early overtraining before injury 
develops [18, 19].

Pre-participation screening identifies athletes at elevated 
risk. Cervical spine imaging in football players with a history 
of stingers assesses for stenosis. Torg ratio calculation helps 
risk-stratify athletes for recurrent injuries. Athletes with ana-
tomical variants (such as cervical ribs predisposing to thoracic 
outlet syndrome) receive counseling regarding sport selection 
and preventive strategies. Those with systemic conditions pre-
disposing to neuropathy (diabetes, hereditary neuropathy) re-
quire enhanced surveillance.

Education of athletes, coaches, and athletic trainers re-
garding warning signs of peripheral neuropathy facilitates ear-
ly recognition and intervention. Understanding that transient 
symptoms may herald more serious underlying conditions 
promotes appropriate medical evaluation. Creating a culture 
where athletes feel comfortable reporting symptoms without 
fear of losing playing time remains challenging but essential 
for injury prevention and early treatment.

Emerging Directions and Future Perspectives

Although the current management of sport-related peripheral 
neuropathies rests largely on established clinical, electrodi-
agnostic, and imaging paradigms, recent years have brought 
meaningful advances in diagnostic technology and therapeu-
tic strategy that are beginning to reshape the field. Clinical 
investigation has focused substantially on neuromodulatory 
approaches to peripheral nerve injury and neuropathic pain. 
Percutaneous and temporary peripheral nerve stimulation have 
been evaluated across multiple prospective studies and sys-
tematic reviews for both post-operative and chronic peripheral 
neuropathic pain, with durable improvements in pain and func-
tion reported following percutaneous lead placement [54, 55]. 
Separately, clinical evaluation of brief intra-operative electri-

cal stimulation applied at the time of nerve repair has shown 
promise for accelerating axonal regeneration and improving 
sensory and motor recovery following nerve transection and 
repair, a strategy with direct potential application to the neu-
rotmetic injuries that occasionally occur in high-velocity or 
penetrating sports trauma [56].

Advanced imaging techniques continue to evolve rapidly. 
Refinements in magnetic resonance neurography, including 
three-dimensional isotropic sequences, improved fat and vas-
cular suppression, deep learning-based image reconstruction, 
and progression toward ultra-high-field imaging, have im-
proved spatial resolution and diagnostic confidence for both 
plexus and distal peripheral nerve pathology [57, 58]. Quanti-
tative diffusion tensor imaging is increasingly applied to char-
acterize nerve microstructure and may eventually permit non-
invasive grading of axonal injury and longitudinal monitoring 
of regeneration, complementing the qualitative assessment 
obtained with conventional MRI [23].

Quantitative neurophysiological and sonographic tech-
niques are similarly maturing. Shear wave elastography, which 
quantifies nerve stiffness, correlates with electrodiagnostic se-
verity in carpal tunnel syndrome and may add diagnostic value 
beyond cross-sectional area measurement alone in selected en-
trapment neuropathies [59]. Broader standardization of quanti-
tative ultrasound protocols, encompassing echogenicity analy-
sis, strain and shear wave elastography, and cross-sectional 
area measurement, promises more objective and reproducible 
point-of-care assessment of nerve structure that can be repeat-
ed serially to track athlete recovery [60].

Wearable and sensor-based monitoring technologies rep-
resent a particularly active area of development with direct 
relevance to sports medicine. Inertial measurement units, sur-
face electromyographic sensors, and other wearable devices 
are increasingly used to characterize training load, move-
ment mechanics, and neuromuscular fatigue in athletes, with a 
growing evidence base supporting their use across orthopedic 
and sports medicine applications [61]. Artificial intelligence 
(AI) and deep learning models applied to multimodal wear-
able sensor data, integrating inertial, electromyographic, and 
physiological signals, are being developed to predict injury 
risk and may eventually enable individualized, real-time alerts 
before symptomatic nerve injury develops, extending estab-
lished uses in overuse musculoskeletal injury prediction to the 
peripheral nervous system [62].

Beyond symptomatic pain control, neuromodulatory strat-
egies aimed at enhancing nerve regeneration itself are emerg-
ing as a distinct therapeutic category. Brief peri-operative elec-
trical stimulation, delivered either directly to the nerve or via 
implanted leads, has entered early-phase clinical evaluation 
for digital and other peripheral nerve repairs, with proposed 
mechanisms including upregulation of pro-regenerative gene 
expression and acceleration of axonal outgrowth [56]. Should 
these approaches translate into broader clinical practice, they 
may shorten recovery times and improve functional outcomes 
for athletes undergoing nerve repair or transfer procedures, a 
population for whom prolonged regeneration timelines are of-
ten the principal barrier to return to sport.

Taken together, these developments in advanced imag-
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ing, quantitative neurophysiology, wearable monitoring, and 
regenerative neuromodulation suggest that the coming years 
will bring more precise, less invasive, and more individualized 
tools for diagnosing and treating sport-related peripheral nerve 
injuries. Larger randomized trials conducted specifically in 
athletic populations will be needed to translate these emerging 
technologies into evidence-based standards of care. Utilizing 
AI within these contexts may further the speed at which tech-
nologies may be developed, within the limitation of individual 
athlete injuries requiring usual customized clinical approaches.

Conclusions

Peripheral neuropathies in athletes represent a diverse group of 
conditions requiring specialized knowledge for optimal diag-
nosis and management. From transient brachial plexopathies 
in collision sports to chronic entrapment neuropathies in re-
petitive motion activities, these injuries significantly impact 
athletic performance and potentially career longevity. Under-
standing sport-specific injury patterns, anatomical vulnerabil-
ity, and biomechanical demands enables clinicians to provide 
targeted evaluation and treatment.

Comprehensive assessment integrating detailed history, 
physical examination, electrodiagnostic testing, and advanced 
imaging localizes lesions and guides management decisions. 
Conservative treatment succeeds for most mild to moderate 
neuropathies when initiated promptly and tailored to the spe-
cific injury. Surgical intervention provides excellent outcomes 
for refractory cases and structural lesions when performed 
with appropriate patient selection.

Return-to-play decision-making requires balancing athlete 
safety with competitive demands, considering injury severity, 
sport requirements, and individual factors. Prevention strate-
gies targeting strength, flexibility, technique, equipment, and 
training load reduce injury incidence. Continued research into 
sport-specific injury patterns, diagnostic techniques, and treat-
ment modalities will further improve outcomes for athletes 
with peripheral neuropathies.

Neurologists, sports medicine physicians, and rehabilita-
tion specialists must collaborate to provide comprehensive 
care for athletic populations. Recognition of unique injury 
patterns, appropriate application of diagnostic modalities, evi-
dence-based treatment selection, and thoughtful return-to-play 
guidance optimize both short-term recovery and long-term 
neurologic health in this demanding patient population.
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