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Abstract: Musculoskeletal pain imposes a significant burden due to its high prevalence and complex pathophysiology. This
perspective paper examines the current knowledge regarding the underlying mechanisms of musculoskeletal pain conditions and
explores the therapeutic potential of acupotomy. Preliminary evidence suggests that acupotomy holds promise in effectively alleviating
pain, improving functional outcomes, and facilitating myofascial tissue healing in individuals with musculoskeletal pain. However,
further studies are warranted to elucidate the precise mechanisms through which acupotomy modulates fascia and trigger points, thus
influencing pain processing. The targeted and precise nature of acupotomy in addressing specific trigger points and promoting tissue
healing offers a promising approach for managing musculoskeletal pain. Nevertheless, additional research is imperative to compre-
hensively understand its mechanisms of action and optimize treatment protocols. This perspective paper critically contributes valuable
insights into the contemporary understanding of musculoskeletal pain and underscores the potential of acupotomy as a valuable
treatment modality.
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Introduction

Musculoskeletal pain poses a major public health challenge. It refers to pain originating from muscles, bones, and
connective tissues, presenting as either localized discomfort or widespread pain syndromes.' According to the latest
assessment of the Lancet findings,? the prevalence of musculoskeletal disorders increased significantly from 1990 to
2020, with an estimated 494 million cases globally in 2020. Projections suggest a further increase of 115% by 2050,
reaching an estimated 1060 million cases. It is associated with several conditions, including fibromyalgia and myofascial
pain syndrome (MPS). Increasing evidence suggests® that fascia, a connective tissue network enveloping and supporting
various anatomical structures in the body, may contribute to generating musculoskeletal pain.* As a supportive network
enveloping muscles, tendons and bones, fascia plays an important structural and functional role. While musculoskeletal
pain is highly prevalent and impactful on individuals’ health status, it remains difficult to manage effectively due to its
multifactorial etiology and limited treatment options. Elucidating the role of fascia in pain mechanisms could uncover
new therapeutic targets and improve current management approaches. This may enhance quality of life for patients
suffering from debilitating musculoskeletal pain.® Further research is warranted to better understand the interplay
between fascia and pain generation for more targeted intervention development. Previously regarded as a passive
structural component, fascia is now acknowledged as an active sensory organ involved in pain signaling and
modulation.® Furthermore, introducing the concept of musculoskeletal chains,” considering fascia as an integrated
structure, can shift the traditional perception of fascia as separate entities. This paradigm shift opens new avenues for
therapeutic interventions targeting the fascia, aiming to alleviate musculoskeletal pain and improve patient outcomes.
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In light of this evolving understanding of fascia’s role in musculoskeletal pain, the exploration of novel therapeutic
approaches becomes particularly relevant. One such approach is acupotomy, a traditional Chinese medicine technique
that involves the precise insertion and manipulation of specially designed acupuncture needles to release musculoskeletal
adhesions and restore tissue function.® To systematically assess the potential of acupotomy in managing musculoskeletal
pain, this study aims to evaluate the efficacy, safety, and underlying mechanisms of action of acupotomy in treating
various musculoskeletal pain conditions. By synthesizing existing evidence, this study seeks to contribute to the under-
standing and application of acupotomy for musculoskeletal pain, bridging the gap between fascia-oriented research and
clinical practice.

Understanding Musculoskeletal Pain

Musculoskeletal pain refers to pain arising from the musculoskeletal tissues, which form a connective tissue network
surrounding and supporting various body structures. It can manifest as localized discomfort or a more widespread pain
syndrome. Musculoskeletal pain is often associated with conditions such as MPS and fibromyalgia.” A clear under-
standing of its definition and classification is essential to manage and treat musculoskeletal pain effectively. The
definition has evolved, recognizing fascia as an active sensory organ involved in pain signaling and modulation rather
than solely a passive structural component.'® This paradigm shift has fostered a deeper comprehension of underlying pain
mechanisms. Classification is based on anatomical location, clinical presentation, and related conditions. MPS involves
trigger points within musculoskeletal tissues characterized by localized hyperalgesia and referred pain. In contrast,
fibromyalgia presents as widespread pain and tenderness throughout the body, commonly accompanied by fatigue, sleep
disturbances and other systemic symptoms."’

Pathophysiology of Musculoskeletal Pain

The pathophysiology of musculoskeletal pain is complex and involves multiple mechanisms. In general, fascia is now
recognized as an intricate collagen-elastin network coursing throughout the body.'? It provides mechanical support,
facilitates movement, and acts as a conduit for vasculature and innervation. Regarding pain generation, fascia contains
specialized sensory receptors - mechanoreceptors detect mechanical stimuli like tension and compression, while
nociceptors sense and transmit pain signals.'> When fascia experiences excessive or prolonged mechanical stress from
trauma, inflammation or repetitive movements, it can trigger nociceptor sensitization and the emergence of pain
signaling. Musculoskeletal adhesions and restrictions may also develop following trauma, surgery or immobilization.
Such adhesions impair the musculoskeletal layers’ normal gliding and sliding, inducing mechanical stress and altering
tissue dynamics. This perturbation of fascial mobility can instigate and perpetuate musculoskeletal pain.

Role of Fascia in Musculoskeletal Pain Generation

The role of fascia in pain generation extends beyond its structural function. Fascia contains a rich supply of sensory nerve
fibers, including thinly-myelinated Adand unmyelinated C fibers.'*'> These nerve fibers detect and transmit nociceptive
signals, contributing to pain perception.'®!” Fascia also mediates neurogenic inflammation, whereby neuropeptides and
inflammatory mediators released from sensory nerve fibers trigger local inflammation and sensitization in musculoske-
letal tissues.'®'? Relevant studies?>*' have found that patients with fibromyalgia syndrome have higher high-sensitivity
C-reactive protein (hs-CRP) levels than those in the healthy population. Higher hs-CRP levels were significantly
associated with higher symptom burden and more tender points. Recent research has also highlighted the concept of
musculoskeletal chains,” emphasizing the interconnectedness and continuity of musculoskeletal structures throughout the
body. The musculoskeletal chains absorb the concept of myofascial chains and emphasizes the interconnectedness and
continuity of musculoskeletal structures throughout the body.?* This challenges the traditional view of fascia as separate
entities and underscores the importance of considering the entire musculoskeletal network in musculoskeletal pain
assessment and treatment.”® Dysfunction or imbalance in one area of the chain can potentially impact other regions,
contributing to pain and dysfunction. Understanding myofascial’s role in pain generation is crucial for developing
effective management strategies for musculoskeletal pain. Therapeutic interventions targeting myofascial aim to restore
musculoskeletal mobility, release adhesions, and modulate pain signaling within musculoskeletal tissues. Addressing
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fascia dysfunction may offer an alternative treatment approach to reduce the musculoskeletal pain burden. Further
research is needed to elucidate the complex interplay between fascia and nociception.

Acupotomy: An Overview

Acupotomy, also known as needle-knife therapy, involves the precise insertion and manipulation of specially designed
acupuncture needles to address various musculoskeletal conditions.** It combines elements of acupuncture and surgical
principles to achieve therapeutic effects. The term “acupotomy” is derived from the combination of “acupuncture” and
“tomy”’, which means “to cut” (Figure 1), reflecting its dual function of stimulating meridians and mechanically releasing
pathological tissues such as adhesions, scars, or compressive structures. The principles of acupotomy are based on the
theory of traditional Chinese medicine, which views health as the harmonious flow of Qi, or vital energy, through the
meridians or energy channels of the body. According to this theory, pain and dysfunction occur when the flow of Qi is
obstructed or imbalanced.”> Acupotomy aims to restore the smooth flow of Qi by releasing adhesions, removing
obstructions, and promoting the circulation of blood and energy in the targeted regions. Modern research”® %’ further
elucidates its mechanisms, including anti-inflammatory effects, mechanical decompression of nerves and vessels, and
endogenous opioid release for analgesia. The practice of acupotomy has a long history in Chinese medicine, dating back
several centuries. Its development can be traced to the ancient acupuncture and incision therapy techniques, which were
used to treat various ailments. Over time, practitioners began to refine and integrate these techniques, leading to the
emergence of acupotomy as a distinct therapeutic modality.

During the treatment, the acupotomist uses a specialized needle-knife instrument, typically consisting of a sharp,
beveled tip and a handle. The instrument is carefully inserted into the skin and directed towards the target area. The
acupotomist then performs precise and controlled movements, such as lifting, twisting, or cutting, to release adhesions,
separate tissue layers, and stimulate therapeutic effects. The depth of needle insertion and the intensity of manipulation
depend on factors such as the patient’s condition, the location of the affected area, and the desired therapeutic outcome.
Acupotomy can address musculoskeletal conditions, including MPS, soft tissue injuries, joint disorders, and nerve
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entrapments. It is often combined with other treatment modalities, such as acupuncture, herbal medicine, and

rehabilitative exercises, to enhance its therapeutic effects and promote long-term healing.

- B 2

A. Lateral view B. Transverse view C. Oblique view

Figure | Views of the Acupotomy Needle Tip. (A). Lateral view of the acupotomy needle tip. This photograph captures the side profile of the needle tip, highlighting its
shape and any distinctive characteristics along its length. (B). Transverse view of the acupotomy needle tip. This image presents a cross-sectional perspective, showcasing the
structural features of the needle tip in its width dimension. (C). Oblique view of the acupotomy needle tip. This image provides an angled perspective, offering additional
insight into the three-dimensional morphology of the needle tip.
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Mechanisms of Action
Neurophysiological Effects

One of the key mechanisms of action of acupuncture is its neurophysiological effects. Acupotomy as an enhanced
acupuncture treatment, the precise insertion and manipulation of acupuncture needles during acupotomy stimulate nerve
fibers in the skin and fascia.>® This stimulation triggers a cascade of neurochemical events, including the release of
endogenous opioids, serotonin, and other neurotransmitters.>* The activation of these neurochemical substances produces
analgesic effects, reducing pain perception and promoting pain relief. Additionally, the neurophysiological effects of
acupotomy can modulate the transmission of pain signals in the central nervous system, helping to regulate pain
processing and alleviate chronic pain conditions.

Modulation of Inflammation

Acupotomy has been found to exert modulatory effects on inflammation and the immune response. Inflammation is
a common underlying factor in many musculoskeletal conditions and can contribute to pain, tissue damage, and impaired
healing. Acupotomy has been shown to reduce the production of pro-inflammatory cytokines and promote the release of
anti-inflammatory substances, helping to balance the inflammatory response.®® A study®® investigated the effects of
acupotomy on knee osteoarthritis (KOA) and found that it improved synovial oxygen levels, suppressed inflammation
and angiogenesis, and downregulated the expression of HIF-1a, VEGF, IL-1p, and TNF-a. These results suggest that
acupotomy may be a promising intervention for alleviating inflammation and modulating key inflammatory markers
in KOA.

Tissue Healing and Regulating Tension
Acupotomy may promote tissue healing through multiple mechanisms. Precise mechanical stimulation during acupotomy
induces controlled microtrauma at target areas. This elicits a localized wound healing cascade by releasing vascular

endothelial growth factor,?”-*®

cytokines and other biomolecules. Additionally, mechanical manipulation of myofascial
during acupotomy can help restore normal tissue mobility, release adhesions and improve soft tissue” tension in affected
regions.*” Acupotomy improves the integrity of damaged muscle fibers and segments and promotes the repair of
chronically injured skeletal muscles through biomechanical optimization and cellular reconstruction.*' It is worth noting
that a study*” aimed to investigate the effects of acupotomy and lidocaine injection on energy crisis in rat trigger points
by measuring mechanical pain thresholds and levels of various biochemical markers. The results demonstrated that
compared with the model group, acupotomy and lidocaine injection could alleviate energy imbalance at trigger points,
while acupotomy was more effective in decreasing AMP and increasing ATP levels. While these mechanistic pathways
have been observed in clinical research, the exact molecular and physiological interactions remain under investigation.

In addition to the mechanisms described, additional studies have investigated acupotomy’s impacts from the
perspective of mitochondrial autophagy. A study® examined the effects of needle-knife intervention on mitophagy
and mitochondrial function in rabbit knee cartilage. Results demonstrated that PINK1 and Parkin expression, markers of
mitophagy, were significantly upregulated post-intervention alongside elevated autophagy levels. Concurrently, mito-
chondrial performance appeared relatively enhanced. These findings suggest PINK1 and Parkin may participate in the
mechanistic pathway whereby needle-knife intervention stimulates mitophagy in chondrocytes, potentially improving
mitochondrial quality control and function. Considering mitophagy modulation is important for chondrocyte homeostasis
and cartilage integrity, these findings provide novel insight into how acupotomy may exert chondroprotective effects at
the cellular level.** Further molecular studies characterizing acupotomy-driven mitophagy signaling pathways could
uncover additional therapeutic targets for joint tissue protection and repair.

Efficacy and Clinical Applications

While meta-analyses*>**

to date have found acupotomy to be potentially effective therapy for musculoskeletal pain, the
evidence was limited by risk of bias. These newer clinical trials help bridge some of the previous methodological issues.

Much of the existing research®” on fascia-related pain conditions comes from Chinese studies. However, in recent years,
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more high-quality randomized controlled trials (RCTs) have been published in English. To evaluate emerging evidence
on fascia-related pain, we synthesized findings from recent clinical trials (2020-2025) investigating acupotomy’s efficacy
for conditions such as low back pain and knee osteoarthritis (Figure 2). Through database searches and manual searches
of reference lists, we identified several high-quality trials. Several clinical studies*®*® have investigated the efficacy of
acupotomy for musculoskeletal pain. These studies have shown promising results, with acupotomy demonstrating
effectiveness in relieving pain, improving functional outcomes, and enhancing quality of life in individuals with
musculoskeletal conditions.

Neck Pain

A randomized controlled trial (RCT)*’ compared the short-term and long-term efficacy of ultrasound-guided injection
acupotomy versus selective nerve root block for cervical spondylotic radiculopathy. Results found no differences in pain,
function and quality of life scores at 30 minutes and one-month post-treatment. However, at six months, the acupotomy
group demonstrated significantly higher “excellent and good” response rates and lower pain, disability and higher quality
of life scores based on quantitative scales. These findings suggest ultrasound-guided injection acupotomy may offer
superior long-term outcomes for cervical radiculopathy compared to selective nerve root block, supporting its potential
role as a minimally invasive alternative intervention worthy of further investigation.

Shoulder Pain
Across 25 Korean clinics, A multicenter retrospective study’® provides quantitative evidence that acupotomy is an

effective and safe treatment for shoulder pain. Acupotomy led to clinically significant reductions in pain levels and
disability compared to baseline according to validated scales, with progressively greater benefits seen with additional
treatment sessions. No serious adverse events occurred. These promising findings suggest acupotomy warrants further
rigorous evaluation as a nonsurgical option for managing shoulder pain. Another RCT>! evaluated the efficacy of small
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Figure 2 Acupotomy Treatment Sites for Various Pain. This figure illustrates the primary treatment sites for acupotomy in addressing various pain. The treatments
encompass multiple anatomical regions, highlighting its versatility in managing pain. |. Neck Pain: Acupotomy is applied to target sites in the neck region to alleviate neck pain.
2. Shoulder Pain: Treatment focuses on the shoulder area, addressing pain and improving function in shoulder conditions. 3. Low Back Pain: Acupotomy is utilized at specific
lumbar sites to manage low back pain. 4. Elbow Pain (Tennis Elbow): Targeted treatment is applied to the elbow region to relieve pain associated with tennis elbow. 5. Knee
Pain (Knee OA): Acupotomy is directed at the knee joint to improve pain, function, and gait biomechanics in knee osteoarthritis.

Abbreviations: RCT, Randomized Controlled Trial; NKT, needle knife therapy; SNRB, selective nerve root block; VAS, Visual Analog Scale; CMS, Constant-Murley Score.
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needle knife therapy for stage I-11 frozen shoulder. Needle knife led to greater decreases in Visual Analog Scale (VAS)
scores, larger increases in Constant-Murley scores than the control group. These preliminary findings provide quantitative
evidence that small needle knife may effectively manage pain and functional impairments in frozen shoulder when
combined with exercise-based rehabilitation.

Low Back Pain

A RCT>? quantitatively evaluated the efficacy and safety of acupotomy versus manual acupuncture for treating back and/or leg
pain in patients with lumbar disc herniation. The results demonstrated that compared to manual acupuncture, acupotomy led to
significantly greater improvements in pain intensity, range of motion, and functionality as determined by various outcome
measures over the 6-week study period. Moreover, acupotomy produced a higher proportion of minimally clinically
significant pain reductions. While post-treatment muscle pain occurred with acupotomy, no serious adverse events were
reported, indicating it is a preferable treatment to manual acupuncture for lumbar disc herniation. A pilot RCT>? evaluated the
effectiveness and safety of acupotomy plus usual care compared to usual care alone for lumbar spinal stenosis. Both groups
received acupuncture and interferential current therapy, with the acupotomy group receiving additional acupunctomies. The
results demonstrated that while both groups had significant improvements from baseline in back pain, functionality and
walking ability over 12 weeks, there were no significant between-group differences. Ultrasound-guided acupotomy (UgA) has
proven to be a safe and highly effective treatment option for thoracodorsal myofascial pain syndrome, demonstrating superior
outcomes in pain relief, functional improvement, and reduction of pain anxiety when compared to celecoxib.>* Notably, the
therapeutic benefits of UgA persisted for three months, underscoring its potential as a promising alternative or supplementary
therapy for the management of this painful condition. This provides preliminary evidence that acupotomy appears to be an
effective and safe treatment for low back pain. However, larger clinical trials are still needed to validate the outcomes and
compare effectiveness to standard therapies.

Elbow Pain

Furthermore, another RCT>> compared the long-term clinical effectiveness of acupotomy versus corticosteroid injection for
treating different classifications of tennis elbow. The results demonstrated that while both groups saw improvements in the
short term, acupotomy led to significantly greater pain relief, grip strength recovery and better prognosis over 648 weeks
according to VAS, tenderness, grip and staging assessments. Moreover, acupotomy was associated with a lower recurrence
rate than corticosteroid injections. Therefore, this study provides quantitative evidence that acupotomy is a more effective
treatment than corticosteroids for managing tennis elbow, especially in the long term, regardless of the specific classification.

Knee Pain

A 2025 single-blind RCT*® compared acupotomy arthroscope with conventional arthroscopic intervention in 73 KOA
patients, demonstrating that both modalities significantly improved gait biomechanics, Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) scores, and Knee Society Scores (P<0.01). While acupotomy arthroscope
achieved superior short-term functional gains (gait cycle time, knee flexion angles), arthroscopic intervention showed
greater improvements in walking speed and pain relief, highlighting context-dependent therapeutic advantages. These
findings align with earlier three evidences: The first study®® found that WOMAC, VAS, structural assessments and
plantar pressure demonstrated significantly improvements in knee pain, function and gait biomechanics following
acupotomy compared to sham according to quantitative analyses. Beneficial effects were maintained at three-month
follow-up. The second study’’ demonstrated that combining acupotomy with hyaluronic acid injections led to greater
pain reduction and functional improvement than injections alone based on VAS and WOMAC scores. Finally, the third
pilot study® showed small needle-knife therapy plus rehabilitation reduced pain and enhanced function to a greater
extent than drugs plus the same rehab according to OKS assessments at three weeks and three months. In the present
systematic review”  comparing the clinical efficacy of seven distinct non-pharmacological therapies for knee osteoar-
thritis, needle-knife therapy emerged as a prominent intervention for pain relief. The analysis, which integrated data from
24 RCTs involving 2582 patients, revealed that needle-knife therapy ranked second in efficacy for reducing pain, as
assessed by both the VAS and the WOMAC subscale. These findings underscore the efficacy of needle-knife therapy as
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a non-pharmacological approach for managing pain in patients with knee osteoarthritis, warranting further investigation
and consideration in clinical practice, including integration with patient education on daily care strategies (eg, ergonomic
adjustments, rehabilitation protocols) as outlined in recent opinions.®*

In conclusion, acupotomy has shown promising efficacy in clinical studies for managing musculoskeletal pain. When
compared to other treatment modalities, acupotomy offers unique advantages through its targeted tissue intervention and
precise manipulation. The most common adverse events® associated with acupotomy are minor bruising, temporary
soreness, and mild bleeding at the needle insertion site.°> These adverse events are typically self-limiting and resolve
spontaneously without intervention. While it is generally considered safe, it is essential to receive acupotomy from
qualified practitioners to minimize the risk of adverse events. Further research and well-designed clinical trials are
needed to strengthen the evidence base and provide more comprehensive guidelines for the clinical application of
acupotomy to manage musculoskeletal pain.

Future Directions and Considerations
Optimizing Treatment Protocols: Future research in acupotomy should focus on refining treatment protocols by
investigating the selection of acupotomy points, needle insertion depths, manipulation techniques, and treatment
frequency tailored to different musculoskeletal conditions. Additionally, exploring the combination of acupotomy with
other modalities, such as acupuncture and rehabilitative exercises, may further enhance outcomes and provide compre-
hensive approaches to managing musculoskeletal disorders.®

Standardization and Guidelines: Standardizing acupotomy techniques, training, and safety guidelines is essential for
ensuring consistent and high-quality care. In 2021, the consensus®’ of Chinese experts on the diagnosis and treatment of
myofascial pain syndrome (MPS) mentioned that acupotomy shows hope in the treatment of MPS. However, it is crucial
to emphasize that the evidence supporting acupotomy, as discussed in the 2024 evidence-based guideline on treating
lumbar disc herniation with traditional Chinese medicine,’® is presently deemed to be of low quality. This implies that
although acupotomy may exhibit potential benefits, the current body of evidence is not sufficiently strong to definitively
establish its efficacy and safety without additional research. Given the sharp tip of acupotomy instruments and the
potential risks associated with the procedure, caution should be exercised when using it near major nerves, vessels, or
organs. In this regard, future research should give priority to this aspect, with the development of the ACUPOtomy-
related AEs CHECKlist (ACUPOCHECK) checklist through the Delphi study providing a relevant reference.®’
Therefore, standardized training and protocols are still needed to optimize clinical use and minimize risks.”
Continued research exploring dosage parameters, combination therapies and long-term outcomes, and utilizing the
ACUPOCHECK to establish rational safety guidelines will help ensure patient safety and establish acupotomy as an
evidence-based option for MPS according to modern consensus guidelines. Furthermore, leveraging real-world data and
mechanism-driven stratification (eg, genomic or imaging biomarkers) may identify novel therapeutic niches, particularly
for diseases with limited treatment options, such as refractory myofascial pain or post-surgical adhesion syndromes.

Integration with multidisciplinary approaches, such as collaborating with acupuncturists, physical therapists, pain
specialists, and other healthcare professionals, can enhance patient care and outcomes. By combining different modalities
and addressing various aspects of musculoskeletal conditions, including pain, mobility, tissue healing, and psychosocial
factors, a comprehensive and holistic approach can be achieved. Furthermore, future research should explore the cost-
effectiveness of acupotomy and integration with other treatments to provide valuable information for healthcare decision-
makers and promote its integration into mainstream healthcare systems.

Conclusion

Acupotomy combines acupuncture and surgery, involving the targeted insertion and manipulation of a needle-knife
instrument. It shows promise in treating musculoskeletal pain by improving function, and enhancing quality of life.
However, more research is needed to establish its efficacy, optimize treatment protocols, and compare it with other
modalities. Acupotomy can be integrated with acupuncture and manual therapies for comprehensive care.®® Healthcare
professionals should refer patients to qualified practitioners and adhere to safety protocols. The recent surge in
registrations of clinical trials involving acupotomy interventions on the International Traditional Medicine Clinical
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Trial Registry since 2024 signifies a promising future for this ancient yet innovative treatment modality in addressing
musculoskeletal pain. With trials focusing on conditions such as knee osteoarthritis, frozen shoulder, cervical spondy-
losis, and non-specific low back pain across diverse geographical regions, the research community is actively exploring
acupotomy’s therapeutic potential. These interventional studies not only underscore the growing interest in traditional
medicine but also highlight the need for rigorous scientific validation. As the evidence base expands, it is anticipated that
acupotomy will gain broader recognition and integration into mainstream clinical practice, offering new therapeutic
options for patients suffering from musculoskeletal disorders. The future of acupotomy research holds promise for
advancing our understanding of its mechanisms of action, optimizing treatment protocols, and ultimately improving
patient outcomes.
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