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DESCRIPTION

Neuropathic pain, a complex and frequently debilitating 
condition, develops from dysfunction or damage to the nervous 
system, leading to abnormal processing of pain signals and 
sensations. Similarly nociceptive pain, which serves as a 
protective response to tissue injury, neuropathic pain persists 
long after the main trauma has healed and it is characterized by 
sensory abnormalities such as burning, electric shock such as 
sensations.

Neuropathic pain results from damage or dysfunction of the 
peripheral or central nervous system, disrupting the transmission 
and processing of pain signals. Common causes include nerve 
compression or injury (e.g., herniated discs, carpal tunnel 
syndrome), diseases affecting nerve function (e.g., diabetes, 
multiple sclerosis), and trauma or surgical interventions (e.g., 
amputation, spinal cord injury). Neuropathic pain may appear to 
be random or induced pain, sensory disturbances (e.g., 
numbness, tingling), or alterations in temperature and chemical 
sensation, reflecting the underlying neuroplastic changes within 
the nervous system.

Mechanisms of neuropathic pain

Neuropathic pain develops from a wide range of neurobiological 
changes involving peripheral and central sensitization, abnormal 
neuronal activity, and adverse neuroplasticity within the 
somatosensory pathways. Peripheral sensitization involves 
heightened responsiveness of nociceptors to stimulation, 
resulting in reduced pain responses and peripheral nerve 
sensitization. Central sensitization refers to amplification of pain 
signals within the spinal cord and brain, leading to enhanced 
pain perception and widespread hypersensitivity. Additionally, 
neuro-inflammation, vascular cell activation, and alterations in 
neurotransmitter signaling contribute to the maintenance and 
progression of neuropathic pain levels.

Clinical symptoms and types

Neuropathic pain presents with various clinical symptoms, 
ranging from localized neuropathies (e.g., diabetic neuropathy, 
postherpetic neuralgia) to more diffuse or widespread pain 
syndromes (e.g., fibromyalgia, complex regional pain syndrome). 
Specific neuropathic pain syndromes may exhibit unique features 
and patterns of sensory abnormalities, such as allodynia (pain in 
response to normally innocuous stimuli), hyperalgesia (increased 
sensitivity to painful stimuli), or dysesthesia (abnormal or 
unpleasant sensations). Neuropathic pain may also be categorized 
based on its etiology, distribution, or significant sensory 
characteristics.

Diagnostic evaluation

The diagnosis of neuropathic pain relies on a clinical assessment, 
including a detailed medical history, physical examination, and 
neurologic evaluation, supplemented by diagnostic tests to 
elucidate underlying pathology and nerve dysfunction. 
Neurophysiological studies, such as Nerve Conduction Studies 
(NCS) and Electromyography (EMG), assess nerve conduction 
velocity and detect abnormalities suggestive of peripheral nerve 
injury or neuropathy. Imaging modalities, including Magnetic 
Resonance Imaging (MRI) and Computed Tomography (CT) 
scans, may reveal structural abnormalities or nerve compression 
contributing to neuropathic pain.

Multimodal management strategies

Neuropathic pain management encompasses a multimodal 
technique targeting various aspects of pain processing, sensory 
abnormalities, and functional impairment. Pharmacological 
interventions serve as first-line treatments and may include 
antidepressants (e.g., tricyclic antidepressants, selective serotonin-
norepinephrine reuptake inhibitors), anticonvulsants (e.g., 
gabapentin, pregabalin), topical agents (e.g., lidocaine patches, 
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pain, providing individuals with refractory or treatment-resistant 
symptoms. Targeted drug delivery systems, including intrathecal 
drug delivery and peripheral nerve stimulation, enable precise 
modulation of pain pathways while minimizing systemic side 
effects. Moreover, advances in regenerative medicine, gene 
therapy, and neuro-modulation techniques provide innovative 
approaches to address the underlying mechanisms of 
neuropathic pain and increase neural repair and recovery.
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capsaicin cream), and opioid analgesics for refractory symptoms. 
Non-pharmacological interventions, such as physical therapy, 
occupational therapy, Cognitive-Behavioral Therapy (CBT), and 
interventional procedures (e.g., nerve blocks, spinal cord 
stimulation), provide complementary methods to enhance pain 
relief and functional outcomes.

Emerging therapies and study directions

Advances in neuroscience and translational study have resulted 
in the development of novel therapeutic strategies for neuropathic
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