Yuzuke, J Tradit Med Clin Natur 2025, 14:1

Journal of Traditional Medicine &
Clinical Naturopathy

Acupuncture in Pain Management: A Review of Mechanisms and
Therapeutic Applications

Ask Yuzuke*

Department of Health and clinical nutrition, Universidade de, Brazil

Abstract

Acupuncture, a traditional Chinese medicine (TCM) practice, has gained widespread recognition for its therapeutic
applications, particularly in pain management. This review aims to explore the mechanisms underlying acupuncture's
pain-relieving effects and its role in clinical pain management. The practice involves inserting fine needles at specific
points on the body, thought to stimulate the flow of Qi, or life energy, to restore balance. Recent research suggests
that acupuncture works by modulating neurobiological processes, including the release of endorphins and other
neuropeptides, influencing pain pathways in the central nervous system, and enhancing blood circulation. Additionally,
acupuncture may promote the regulation of inflammation, which contributes to its analgesic properties. The review
examines various pain conditions, such as chronic pain, neuropathic pain, and musculoskeletal pain, and presents
evidence supporting acupuncture as an effective adjunctive treatment. Despite some limitations, acupuncture shows
promise as a complementary approach in pain management, offering a non-invasive alternative with minimal side

effects.
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Introduction

Acupuncture, one of the oldest and most widely practiced forms of
traditional medicine, has been used for over 2,000 years to treat various
health conditions, particularly pain. The core principle of acupuncture
is the belief in the existence of Qi (life force or energy) flowing through
meridians in the body. Disruptions in this flow are thought to lead
to illness, including pain. By inserting thin needles at specific points,
acupuncture aims to restore balance and facilitate the smooth flow of
Qi, thereby alleviating discomfort [1-3].

The clinical application of acupuncture for pain management
has gained increasing acceptance globally, despite the challenges
of reconciling its traditional practices with modern scientific
understanding. Several studies have demonstrated acupuncture's
efficacy in treating both acute and chronic pain conditions, ranging
from osteoarthritis and migraines to neuropathic pain and fibromyalgia.
Acupuncture is seen as a non-pharmacological, minimally invasive
treatment that can complement conventional medical approaches,
offering an option for patients who may be seeking alternatives to drug
therapies or suffering from the side effects of medications.

Inrecentyears, the scientificcommunityhasbecome moreinterested
in exploring the mechanisms behind acupuncture's therapeutic effects.
While the traditional view is rooted in the concept of Qi and meridian
pathways, modern research focuses on the neurobiological mechanisms
involved. Studies suggest that acupuncture may activate certain areas
of the brain responsible for pain processing, influence the release of
endogenous opioids like endorphins, and modulate inflammatory
responses. Moreover, acupuncture has been shown to affect various
physiological functions, including blood flow, muscle relaxation, and
autonomic nervous system regulation.

Despite growing interest, the debate surrounding the clinical
effectiveness of acupuncture in pain management continues. While
many clinical trials report positive results, others have raised concerns
about methodological limitations and the placebo effect. This review will
examine the current evidence surrounding acupuncture's mechanisms
and its role in the treatment of pain, providing an in-depth analysis of

its potential therapeutic applications [4, 5].

Methods

To evaluateacupuncture's mechanisms and therapeuticapplications
in pain management, a comprehensive literature review was conducted.
Relevant studies were sourced from databases such as PubMed, Scopus,
and Google Scholar, focusing on articles published between 2000 and
2024. The selection criteria included clinical trials, systematic reviews,
meta-analyses, and observational studies investigating acupuncture’s
effects on various types of pain, including chronic, neuropathic, and
musculoskeletal pain. Articles were assessed for their relevance, quality,
and scientific rigor. The review also incorporated studies examining the
neurobiological mechanisms of acupuncture, such as brain imaging,
neurochemical changes, and neural pathways involved in pain
modulation. The research aimed to compile data on acupuncture’s
effectiveness, mechanisms, and safety profile across different pain
conditions. Additionally, studies comparing acupuncture with
other treatments, including pharmacological therapies and physical
interventions, were included to provide a comprehensive overview of
its role in contemporary pain management strategies [6].

Results

The analysis of the selected studies revealed that acupuncture
is effective in managing a variety of pain conditions. In particular,
acupuncture demonstrated significant benefits in chronic pain
disorders such as osteoarthritis, low back pain, and fibromyalgia. In a
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meta-analysis of randomized controlled trials, acupuncture was found
to provide moderate to large effects on reducing pain intensity and
improving function in patients with osteoarthritis. Similarly, studies
on chronic low back pain consistently reported a reduction in pain
severity and improved mobility after acupuncture treatment.

For neuropathic pain, acupuncture showed potential as an adjunct
to conventional treatments, with studies indicating reduced pain
perception and enhanced quality of life. Research also indicated that
acupuncture was effective in treating migraines and tension-type
headaches, often reducing the frequency and intensity of attacks.

The neurobiological mechanisms behind these effects were
explored in multiple studies. Acupuncture was shown to modulate
the release of endogenous opioids, such as endorphins, and activate
brain areas associated with pain perception, including the anterior
cingulate cortex and somatosensory cortex. Additionally, acupuncture
appeared to regulate inflammatory cytokines, which are involved in
pain and tissue injury. Despite these positive findings, variability in
the outcomes across different studies highlights the need for more
standardized protocols and further research to confirm acupuncture’s
role in pain management [7].

Discussion

The findings from this review suggest that acupuncture is a
promising treatment modality for pain management, with increasing
evidence supporting its efficacy across multiple pain conditions.
Acupuncture’s ability to modulate pain perception through the release
of endogenous opioids and its influence on neurobiological pathways
involved in pain processing is well-documented. Furthermore,
the regulation of inflammatory mediators provides a plausible
mechanism for acupuncture’s analgesic effects, especially in conditions
characterized by chronic inflammation, such as osteoarthritis and
fibromyalgia.

While the results are encouraging, several challenges remain. Many
studies face issues related to study design, including small sample sizes,
lack of blinding, and inconsistency in acupuncture protocols. This has
led to concerns about the reliability of the results and the potential
influence of placebo effects. Although acupuncture has shown superior
outcomes compared to placebo treatments in some studies, the placebo
effect cannot be fully ruled out.

Moreover, acupuncture's clinical effectiveness can vary based on
individual patient characteristics, such as the type of pain, its duration,
and the patient's response to treatment. Variability in response may also
be linked to factors such as the skill and experience of the practitioner
and the method of needle insertion. Standardization of treatment
protocols and improved methodological rigor in future studies are
crucial for solidifying acupuncture’s place as a reliable adjunct therapy
in pain management [8-10].

Conclusion

Acupuncture

represents a promising non-pharmacological

approach to pain management, with increasing evidence supporting
its role in treating various pain conditions. Its mechanisms appear to
involve the modulation of neurobiological processes such as the release
of endogenous opioids, pain perception regulation, and the reduction of
inflammation. The therapeutic applications of acupuncture encompass
a wide range of pain disorders, from chronic musculoskeletal pain to
neuropathic and inflammatory conditions.

Despite promising results, further research is required to refine
treatment protocols, eliminate biases, and explore the placebo effect
in greater detail. Standardized clinical trials with larger sample sizes
and rigorous methodologies are essential to confirm acupuncture's
efficacy and establish its long-term benefits and safety profile. In
clinical practice, acupuncture offers an alternative or complementary
therapy for patients who seek relief from pain without the use of
pharmacological agents. It is important for healthcare providers to
consider acupuncture as part of a multi-disciplinary approach to
pain management, personalized to the individual patient's needs and
treatment goals.
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