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DESCRIPTION
Muscle hyperalgesia is a condition characterized by an increased 
sensitivity to pain in the muscles, commonly in the reaction of 
activities that don't typically cause pain. The increased pain 
response can be severe and reducing an individual's quality of 
life and their ability to perform regular activities. Muscle 
hyperalgesia is associated with various musculoskeletal and 
neurological disorders; it affects the diagnosis and treatment of 
the disease.

Mechanisms of muscle hyperalgesia

Hyperalgesia is generally defined as an enhanced pain response 
to a stimulus that is normally painful. Muscle hyperalgesia 
specifically refers to this phenomenon occurring in muscle tissue. 
The underlying mechanisms of muscle hyperalgesia involve 
complex interactions between peripheral and central nervous 
system processes, leading to an increased sensitivity to pain.

In muscle hyperalgesia, peripheral sensitization plays an essential 
role. This occurs when nociceptors (pain receptors) in the muscle 
become hypersensitive due to inflammatory mediators, such as 
prostaglandins,  bradykinin  and  cytokines. These  mediators  are 
released in response to tissue injury or inflammation, lowering 
the threshold for nociceptor activation and leading to increased 
pain sensitivity. Central sensitization is another important 
mechanism in muscle hyperalgesia. This mechanism produces 
modifications in the spinal cord and brain, which increase pain 
sensations. 

When peripheral nociceptors are repeatedly activated, neurons in 
the dorsal horn of the spinal cord become hyperexcitable, leading 
to an exaggerated response to pain stimulation. Central 
sensitization also involves the recruitment of non-nociceptive 
(non-pain) neurons in the pain-processing pathways, further 
enhancing pain perception. This phenomenon is frequently 
associated with chronic pain conditions and can persist even 
after the initial injury has healed.

Muscle hyperalgesia is additionally affected by neuroplasticity, 
the brain's ability to reorganize and change its reaction to 
external stimulation. In chronic pain conditions, the nervous 
system may undergo maladaptive changes, leading to a sustained 
state of heightened pain sensitivity. This can involve alterations 
in the way pain signals are processed and perceived, establishing 
it difficult for the body to return to a normal pain threshold. 
The descending pain modulation system, which involves 
pathways that inhibit or amplify pain signals, also plays a 
significant role in muscle hyperalgesia. Dysfunction in this 
system can lead to an imbalance between pain inhibition and 
facilitation, resulting in increased pain sensitivity. In some cases, 
stress, anxiety, or depression can exacerbate this dysfunction, 
contributing to the persistence of muscle hyperalgesia.

Causes of muscle hyperalgesia

Muscle hyperalgesia can be caused by a variety of factors, ranging 
from acute injuries to chronic conditions. Identifying these 
causes is essential for accurate diagnosis and effective treatment.

Muscle injury and overuse: Muscle hyperalgesia frequently 
results by acute muscular injuries such as strains or sprains. 
These injuries usually involve inflammation and the release of 
pain mediators, leading to peripheral sensitization. Overuse 
injuries, which result from repetitive strain on muscles, can also 
cause muscle hyperalgesia due to the cumulative effects of 
microtrauma and inflammation.

Inflammatory conditions: Chronic inflammatory conditions, 
such   as   rheumatoid   arthritis,  myositis  and  fibromyalgia,  are 
frequently associated with muscle hyperalgesia. In these 
conditions, inflammation leads to sustained peripheral and 
central sensitization, resulting in chronic muscle pain and 
tenderness.

Neuropathic pain: Neuropathic pain, which arises from damage 
or dysfunction of the nervous system, it can also lead to muscle 
hyperalgesia. Conditions such as diabetic neuropathy, 
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Muscle hyperalgesia: Muscle hyperalgesia is a characteristic 
symptom of many chronic pain conditions, including 
fibromyalgia and chronic fatigue syndrome. These conditions are 
characterized by widespread pain, fatigue, and other symptoms 
that significantly impact quality of life.
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postherpetic neuralgia, and Complex Regional Pain Syndrome 
(CRPS) frequently involve muscle hyperalgesia as a secondary 
symptom. In these cases, the hyperalgesia is driven by both 
peripheral and central mechanisms, including nerve damage 
and abnormal pain processing in the central nervous system.
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