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DESCRIPTION
The the

communication network between the central nervous system

peripheral nervous system serves as essential

and the rest of the body, transmitting sensory information,

coordinating motor function and regulating autonomic
activities. Peripheral nerves are highly organized anatomical
structures composed of axons, Schwann cells, connective tissue
layers and an extensive vascular supply, all of which contribute to
their integrity.

neurophysiology, imaging and regenerative

functional Advances in  anatomy,
medicine have
significantly improved our understanding of peripheral nerve
function and pathology. These developments have transformed
both the diagnosis and treatment of peripheral nerve disorders,
offering new opportunities to restore function and improve
patient outcomes. Functional anatomy provides the foundation
for understanding peripheral nerve physiology. Each peripheral
nerve contains bundles of myelinated and unmyelinated fibers
enclosed by the endoneurium, perineurium and epineurium,
which provide mechanical protection while maintaining the
internal microenvironment required for efficient nerve
conduction. The arrangement of motor, sensory and autonomic
fibers within these structures allows peripheral nerves to
coordinate complex physiological functions, including voluntary
movement, tactile sensation, pain perception and autonomic
regulation. Even minor anatomical disruptions can significantly
impair nerve transmission, emphasizing the importance of

detailed anatomical knowledge in clinical practice.

One of the most notable advances in recent years has been the
development of high resolution imaging techniques capable of
High frequency
ultrasonography and Magnetic Resonance Neurography (MRN)

visualizing peripheral nerves in vivo.

now provide detailed assessments of mnerve morphology,
fascicular architecture, vascularity and surrounding soft tissues.
These imaging modalities enable clinicians to identify nerve
compression, traumatic injuries, inflammatory neuropathies and

with Unlike

anatomical modern neuroimaging provides both

tumors remarkable precision. conventional
imaging,
structural and functional information, facilitating early diagnosis

and individualized treatment planning. Electrophysiological

evaluation remains an indispensable component of peripheral
nerve and
electromyography provide objective measurements of nerve
function by evaluating conduction velocity, signal amplitude and
muscle activation patterns. When combined with advanced

assessment.  Nerve  conduction  studies

imaging, these techniques offer complementary information that
improves diagnostic accuracy and distinguishes between axonal
injury, This
integrated approach has become particularly valuable in the

demyelination and neuromuscular disorders.
diagnosis of entrapment neuropathies, diabetic neuropathy,

inflammatory neuropathies and traumatic nerve injuries.

The understanding of peripheral nerve regeneration has also
expanded considerably. Unlike neurons within the central
nervous system, peripheral nerves possess a remarkable capacity
for regeneration following injury. Schwann cells play a central
role by clearing cellular debris, secreting neurotrophic factors,
guiding axonal regrowth and reconstructing myelin sheaths
around regenerating axons. Nevertheless, successful regeneration
depends on multiple factors, including the severity of injury, the
distance required for axonal growth, vascular integrity and timely
clinical intervention. Delayed repair often results in irreversible
muscle atrophy and reduced functional recovery, underscoring
the importance of early diagnosis and treatment. Regenerative
medicine has introduced promising therapeutic approaches that
extend beyond conventional microsurgical repair. Tissue
engineered nerve conduits, biodegradable scaffolds, stem cell
therapy, platelet rich plasma and growth factor delivery systems
are being investigated to enhance nerve regeneration and
functional recovery. These biologically inspired strategies seek to
recreate the optimal microenvironment for axonal growth while
minimizing scar formation and chronic inflammation. Although
many of these approaches remain under clinical evaluation, they
represent an important step toward improving outcomes for
patients with complex nerve injuries. Artificial intelligence (AI)
is emerging as another transformative tool in peripheral nerve
research and clinical practice. Machine learning algorithms can
analyze imaging datasets, electrophysiological recordings and
clinical parameters to identify subtle pathological changes,

predict recovery potential and assist in treatment selection.
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