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Introduction 

Nerve conduction studies (NCS) and electromyography (EMG) represent 

cornerstone electrophysiological techniques in the comprehensive evalu- 

ation of peripheral neuropathies. These methods offer objective insights 

into the function of peripheral nerves and muscles, aiding in the diagnosis, 

characterization, and management of a wide spectrum of neurological dis- 

orders. The continued refinement of these techniques has led to enhanced 

diagnostic accuracy and a deeper understanding of disease pathophysiol- 

ogy, solidifying their indispensable role in clinical neurophysiology [1]. 

High-resolution ultrasound has emerged as a valuable complementary tool 

for diagnosing peripheral neuropathies, particularly focal entrapment neu- 

ropathies. Its ability to visualize nerve structure and identify structural ab- 

normalities provides a non-invasive approach that can be correlated with 

electrophysiological findings, offering a more complete diagnostic picture 

and improving localization of lesions [2]. 

Specific guidelines and standardized protocols are crucial for the reliable 

interpretation of NCS, especially in the context of inherited neuropathies 

such as Charcot-Marie-Tooth disease (CMT). Adherence to updated guide- 

lines ensures accurate differentiation between demyelinating and axonal 

forms, as well as other hereditary conditions, facilitating appropriate ge- 

netic counseling and management strategies [3]. 

Quantitative sensory testing (QST) plays a significant role in the assessment 

of small fiber neuropathy, a condition often not readily detected by standard 

NCS. By evaluating thermal and mechanical detection thresholds, QST pro- 

vides valuable functional information about small nerve fibers, which are 

frequently affected in metabolic and other systemic diseases, offering in- 

sights into early sensory deficits [4]. 

Carpal tunnel syndrome (CTS) is a common entrapment neuropathy where 

NCS are paramount for diagnosis and severity assessment. Characteristic 

findings such as median nerve conduction slowing and amplitude reduc- 

tion, along with the ability to differentiate CTS from other conditions with 

similar symptoms, underscore the diagnostic utility of NCS in this preva- 

lent disorder [5]. 

For neuromuscular junction disorders, repetitive nerve stimulation (RNS) 

is an essential electrophysiological technique. It accurately identifies de- 

fects in neuromuscular transmission, such as decrements in compound mus- 

cle action potentials, which are characteristic of conditions like myasthenia 

gravis, and is also useful for monitoring treatment response [6]. 

Diabetic polyneuropathy (DPN) is a common complication of diabetes mel- 

litus, and NCS are instrumental in its diagnosis, characterization, and prog- 

nosis. Electrophysiological measures reflecting nerve conduction slowing 

and amplitude reduction correlate with clinical symptoms and disease pro- 

gression, highlighting the importance of early detection for timely inter- 

vention [7]. 

Advanced neurophysiological techniques, including high-frequency NCS 

and somatosensory evoked potentials (SSEPs), offer enhanced sensitivity 

and specificity in the assessment of various neurological conditions. These 

methods provide more detailed information on nerve fiber integrity and 

function, aiding in the diagnosis of complex neuropathies and central ner- 

vous system disorders [8]. 

The neurophysiological assessment of Guillain-Barré syndrome (GBS) and 

its variants is critical for subtyping and prognostication. Characteristic 

NCS findings, such as demyelination and axonal loss, along with evoked 

potentials and EMG, help in understanding the extent of nerve involvement 

and predicting functional recovery [9]. 

In amyotrophic lateral sclerosis (ALS), correlating clinical assessment 

scales with NCS findings provides a quantitative measure of motor neuron 

loss and its impact on functional disability. NCS are vital in evaluating the 

extent of motor axon involvement and tracking its progression over time, 

offering valuable prognostic information [10]. 

Description 

Nerve conduction studies (NCS) and electromyography (EMG) are funda- 

mental electrodiagnostic tools used to investigate the peripheral nervous 

system and muscles. These techniques provide objective data on nerve 

conduction velocities, amplitudes, and muscle electrical activity, which are 

crucial for diagnosing and characterizing a wide range of neurological con- 

ditions affecting nerve and muscle function. The integration of clinical 

data with these neurophysiological findings allows for accurate diagnosis 

and effective patient management. Continuous advancements in electro- 
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physiological techniques further enhance their diagnostic capabilities [1]. 
 

High-resolution ultrasound has proven to be a valuable adjunct in the evalu- 

ation of peripheral neuropathies, particularly in cases of focal entrapment. 

This imaging modality enables direct visualization of nerve morphology 

and can identify structural abnormalities that may not be evident on NCS 

alone. Its ability to complement NCS findings enhances the localization of 

lesions and provides a more comprehensive understanding of the underly- 

ing pathology [2]. 

Standardized protocols for NCS are essential for diagnosing inherited neu- 

ropathies such as Charcot-Marie-Tooth disease (CMT). Adhering to current 

guidelines ensures that specific electrophysiological parameters are consis- 

tently measured, facilitating reliable differentiation between demyelinating 

and axonal subtypes of CMT and other inherited peripheral nerve disorders, 

thereby guiding appropriate clinical management [3]. 

Quantitative sensory testing (QST) offers a functional assessment of small 

nerve fibers, which are often implicated in conditions not detectable by 

standard NCS. By measuring responses to thermal and mechanical stim- 

uli, QST can identify early sensory deficits characteristic of small fiber 

neuropathy, providing crucial information about nerve fiber integrity and 

contributing to a more complete diagnostic evaluation [4]. 

In the diagnosis of carpal tunnel syndrome (CTS), NCS are indispensable 

for confirming the presence of median nerve entrapment at the wrist and 

grading its severity. Key electrophysiological findings include slowing of 

conduction velocity and reduction of amplitude across the carpal tunnel. 

Differentiating CTS from other conditions that may mimic its symptoms is 

also a critical application of NCS [5]. 

Repetitive nerve stimulation (RNS) is a specialized electrophysiologi- 

cal technique used to assess the integrity of the neuromuscular junction. 

This method is particularly useful in diagnosing disorders like myasthenia 

gravis, where characteristic decremental responses in muscle action poten- 

tials indicate impaired signal transmission. RNS also plays a role in moni- 

toring therapeutic efficacy [6]. 

Diabetic polyneuropathy (DPN) is a significant neurological complication 

of diabetes, and NCS are vital for its electrophysiological diagnosis. Typ- 

ical findings include slowing of sensory and motor nerve conduction ve- 

locities and reduced amplitudes, which correlate with clinical severity and 

disease progression. Early electrophysiological detection is crucial for ini- 

tiating timely management strategies [7]. 

Advanced neurophysiological techniques, such as high-frequency NCS and 

somatosensory evoked potentials (SSEPs), are employed to gain deeper in- 

sights into nerve function. These sophisticated methods can detect subtle 

abnormalities in nerve fiber conduction and central sensory pathway pro- 

cessing, aiding in the diagnosis of complex peripheral neuropathies and 

central nervous system disorders that may not be apparent with standard 

testing [8]. 

The neurophysiological assessment of Guillain-Barré syndrome (GBS) and 

its variants is critical for accurate subtyping and prognostic evaluation. 

Characteristic NCS findings, including evidence of demyelination and ax- 

onal loss, along with evoked potentials and EMG, help clinicians under- 

stand the extent of nerve damage and predict recovery trajectories [9]. 
 

In amyotrophic lateral sclerosis (ALS), correlating clinical assessments 

with NCS findings allows for a quantitative evaluation of motor neuron 

loss. This electrophysiological assessment helps quantify the extent of mo- 

tor axon involvement and track disease progression, providing valuable 

prognostic information and aiding in the management of functional dis- 

ability [10]. 

Conclusion 

This collection of research explores various electrophysiological methods 

used in the diagnosis and management of neurological disorders affecting 

the peripheral nervous system. Nerve conduction studies (NCS) and elec- 

tromyography (EMG) are highlighted as essential tools for evaluating pe- 

ripheral neuropathies, with specific applications in conditions like Charcot- 

Marie-Tooth disease, diabetic polyneuropathy, and carpal tunnel syndrome. 

Complementary techniques such as high-resolution ultrasound and quanti- 

tative sensory testing are discussed for their role in specific diagnoses like 

focal entrapment neuropathies and small fiber neuropathy. The abstracts 

also cover specialized techniques like repetitive nerve stimulation for neu- 

romuscular junction disorders and advanced neurophysiological methods 

for complex conditions. The importance of standardized protocols, ac- 

curate interpretation, and correlation with clinical findings is emphasized 

across all reviewed studies for effective diagnosis and patient care. 
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