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DESCRIPTION
Peripheral sensitization refers to an increase in the 
responsiveness and reduced threshold of nociceptors in the 
peripheral nervous system, leading to heightened pain 
perception even in response to mild or previously non-painful 
stimuli. This process plays a significant role in both acute and 
persistent pain conditions, shaping how patients experience 
discomfort and how clinicians approach treatment. It is closely 
linked with tissue injury, inflammation, and the release of 
chemical mediators that interact with sensory nerve endings.

When tissue damage occurs, a cascade of biochemical events is 
initiated at the site of injury. Cells release substances such as 
prostaglandins, bradykinin, cytokines, and histamine. These 
mediators interact with nociceptors, which are specialized 
sensory neurons responsible for detecting harmful stimuli. 
Under normal conditions, these receptors respond only to high-
threshold signals, such as intense heat or mechanical force. 
However, in the presence of inflammatory chemicals, their 
activation threshold is lowered. As a result, even light touch or 
minor temperature changes can trigger pain signals.

This increased sensitivity often manifests as hyperalgesia, where 
painful stimuli feel more intense than usual, and allodynia, 
where non-painful stimuli become painful. These phenomena 
are commonly observed in conditions such as arthritis, 
postoperative recovery, and soft tissue injuries. Peripheral 
sensitization also contributes to the persistence of pain beyond 
the initial injury, particularly when the inflammatory response is 
prolonged or poorly resolved.

At the molecular level, peripheral sensitization involves changes 
in ion channel activity and receptor expression on nociceptive 
neurons. Ion channels such as sodium and calcium channels 
become more active or are expressed in greater numbers, 
enhancing neuronal excitability. Receptors like Transient 
Receptor Potential (TRP) channels and Acid-Sensing Ion 
Channels (ASICs) also play a role in detecting chemical and 
thermal changes in the local environment. The combined effect
 

of these alterations is an amplified transmission of pain signals 
from the periphery to the central nervous system.

Another important aspect of peripheral sensitization is its 
interaction with immune cells. Macrophages, mast cells, and 
neutrophils infiltrate the injured area and release additional 
mediators that further stimulate nociceptors. This creates a 
feedback loop where inflammation and nerve activation 
reinforce each other. In some cases, this loop can persist even 
after the original injury has healed, contributing to chronic pain 
syndromes.

Clinical management of peripheral sensitization focuses on 
reducing inflammation and modulating nociceptor activity. 
Nonsteroidal Anti-inflammatory Drugs (NSAIDs) are commonly 
used to inhibit the production of prostaglandins, thereby 
decreasing nociceptor sensitization. Corticosteroids may also be 
employed in more severe cases to suppress immune responses. 
Local anesthetics can temporarily block nerve conduction, 
providing relief from heightened sensitivit

In addition to pharmacological approaches, non-drug y]. 
therapies are also important. Physical therapy can help restore 
normal tissue function and reduce inflammatory signals through 
controlled movement and exercise. Techniques such as cold 
therapy may decrease local blood flow and reduce the release of 
inflammatory mediators. Education and behavioral strategies 
can assist patients in managing pain perception and avoiding 
activities that may worsen their condition.

Peripheral sensitization is not limited to injury-related pain; it is 
also observed in conditions such as migraine, neuropathy, and 
certain visceral pain disorders. In these cases, repeated or 
sustained activation of nociceptors leads to long-lasting changes 
in their responsiveness. Understanding these mechanisms allows 
for more targeted interventions that address the underlying 
causes rather than only the symptoms

Recent advances in pain research have highlighted the potential 
for novel therapies that specifically target the molecular pathways 
involved in peripheral sensitization. These include agents that
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perception. Its influence extends across a wide range of medical
conditions, making it a central concept in modern pain
medicine. Continued research and clinical awareness are
essential for advancing treatment approaches and improving the
quality of life for individuals affected by pain.

Johnston M

block specific ion channels or receptors, as well as biologic 
therapies that neutralize inflammatory cytokines. 

Peripheral sensitization represents a dynamic and complex 
process that bridges the gap between tissue injury and pain
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