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1. Introduction 
 

Acupuncture is one of the most widely used therapies in the ancient healing practice, which is Traditional Medicine 
(TM), and it has been practiced to reduce pain and restore health for several thousand years (Wang et al., 2024). This technique 
entails piercing small needles that are placed at a particular location known as an acupoint for a certain degree of time to 
promote a natural cure from sickness. Acupuncture is an intervention found in the concept of maintaining uninterrupted 
energy pathways called meridians, which will be addressed through its practice. Incorporated into contemporary treatment 
procedures, acupuncture has become a part of the standard medical practice due to increasing proven benefits focused 
primarily on pain control (Gong & Thompson, 2024). 

Acupuncture has been well appreciated as a complementary or alternative therapy for acute and chronic pains with 
musculoskeletal pain, migraine, postoperative pain, and neuropathic pains (Lin et al., 2021). Such results are achieved because 
it does not involve major invasive procedures, and the impact it has on the patient is not as dangerous as pharmacological 
treatments, which might lead to addictions as well as side effects. Acupuncture regulates pain sensation via the nervous system 
and distribution of endorphins as well as changing the areas of the cerebral cortex that are responsible for pain sensations (Su 
et al., 2023). 

Although practices of acupuncture are gaining popularity in many countries, the issue provokes controversies among 
professionals (Miller et al., 2021). Due to questions concerning its action, the scientific approach to it, and the variation in its 
effectiveness, investigation activities abound. Clinical education and meta-analyses continue to explore its efficacy and safety 
across diverse populations and conditions (You et al., 2021). The impact of acupuncture on pain reduction, examining its 
historical roots, underlying mechanisms, and clinical applications (Birch et al., 2022). By bridging traditional wisdom with 

Abstract Acupuncture has emerged as a significant therapeutic approach in pain management, particularly for patients 
suffering from chronic, acute, and neuropathic pain. Acupuncture treatments include inserting tiny needles into certain 
body parts to stimulate the nervous system and promote the body's natural healing processes. This review explores the 
historical background, mechanisms of action, and clinical evidence supporting acupuncture's efficacy in pain management. 
Mechanistically, acupuncture is thought to enhance the release of endorphins, modulate the nervous system, and improve 
blood circulation, contributing to pain relief. Clinical research suggests that acupuncture is particularly effective for 
conditions like osteoarthritis, back pain, fibromyalgia, and post-surgical pain. Electroacupuncture, a variation involving 
electrical stimulation of needles, has also shown promising results in enhancing therapeutic effects. Emerging 
neuroimaging studies have shed light on the brain’s response to acupuncture, supporting its role in modulating pain 
perception. Moreover, advancements in laser acupuncture and dry needling techniques have expanded therapeutic 
options. Cross-cultural acceptance and integration into national healthcare systems have also improved its accessibility. 
These developments reflect acupuncture’s growing role as both a complementary and alternative modality in 
multidisciplinary pain management protocols. Ongoing innovations continue to refine needle design, stimulation 
parameters, and individualized protocols to enhance treatment precision and patient outcomes. It further discusses 
acupuncture as a component of an all-encompassing pain treatment strategy, highlighting its integration with other 
modalities, such as physical therapy and pharmacological treatments. Despite its potential, challenges remain in the form 
of patient response variability and the placebo effect. This emphasizes the need for more rigorous clinical trials to better 
understand acupuncture's role and refine its applications in modern pain management practices. 
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scientific investigation, acupuncture offers a promising avenue for addressing the global burden of pain, enhancing patient 
well-being, and contributing to the evolving landscape of integrative medicine. Figure 1 shows the framework of ideas for 
incorporating acupuncture. 

 

 
Figure 1 Framework for integrating acupuncture. 

 

This paper is expected to examine the effects and physical processes underlying acupuncture treatment in pain 
management and how it might be used as a complementary treatment for acute and chronic pains. 

 

2. Methodology 
 

The current systematic review, which is based on PRISMA standards, assesses the effectiveness of acupuncture in 
managing chronic, neuropathic, and musculoskeletal pain. The publication of literature in the period between 2018 and 2024 
was searched in the databases with specific terms. A total of 24 quality studies were analyzed by undergoing a four-phase 
selection process: identification, screening, eligibility, and inclusion. These were randomized controlled trials and systematic 
reviews. The studies were evaluated in accordance with relevance, methodological insightfulness, and clinical applicability to 
establish evidence-based expertise regarding the pain-relieving potential of acupuncture. 

 

2.1. Purpose of the review 
 

To evaluate the therapeutic efficacy of acupuncture in treating neuropathic, acute, chronic, and musculoskeletal aches, 
a comprehensive systematic review was carried out. The paper explains the mechanism of action of acupuncture, evaluates its 
clinical effects and its history, and explains how it can be combined with conventional medicine like pharmacotherapy and 
physical therapy. Results have shown both regulated therapeutic effects and inconsistent differences between various studies, 
especially across patients and pain types. It is also observed in the review that although the evidence is strong, it has various 
gaps in knowledge, some of which concern standardization, early and late effects, and placebo response. Not only do these 
findings reveal areas of concern in future research, but their findings also indicate potential models of optimal clinical practice. 

 

2.2. Databases used 
 

The selection of relevant research for the current systematic review was transparent and readily repeatable by adhering 
to PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) standards. Finding high-quality research that 
evaluated acupuncture's effectiveness in treating a range of ailments, including neuropathic, chronic, and musculoskeletal 
problems, was the goal. The process was divided into four phases: identification, screening, eligibility evaluation, and final 
inclusion. Figure 2 illustrates the methodical progression of study selection from the initial classification of sources to the final 
inclusion of studies in the qualitative production. 
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Figure 2 PRISMA flow diagram for the study selection process in acupuncture-based pain management research. 

 

2.2.1. Identification 
 

A detailed literature search has been conducted in several thematic academic databases such as Google Scholar, 
Findwise, Web of Science, Scopus, IEEE Xplore, Springer Link, Elsevier, ScienceDirect, and JSTOR. With the following keyword 
patterns: acupuncture, pain management, electroacupuncture, chronic pain, and neuropathic pain, 300 articles were 
preliminarily retrieved. Another 30 articles were retrieved using citation tracking and searching for relevant articles and reviews 
in journals. 
 

2.2.2. Screening 
 

The initial screening was done on 230 articles after eliminating duplicates. Titles and abstracts of these papers were 
reviewed to determine their congruence with the scope of the research. Articles that failed to analyze acupuncture as such or 
failed to have an outcome about pain were not included. The process produced 230 documents to be reviewed fully, and 70 
articles were finally picked to be thoroughly assessed. 
 

2.2.3. Eligibility 
 

The systematic review, which was presented, provided an intensive eligibility assessment of 76 full-text articles by using 
inclusion criteria, which provide priority to clinical relevance, transparency of the methodology, appropriate sample size, and 
outcome measurement. Others that were excluded include publications reporting material not related to the research 
question, the quality of data being too low, or publications containing redundant events with previously published materials. 
Based on this, 46 articles were discarded at this stage, out of which 24 articles proceeded to the full assessment phase. 
 

2.2.4. Inclusion 
 

A total of twenty-four papers in all were used in the qualitative synthesis. These are the kinds of sources that include 
solid scientific evidence supporting the effectiveness of acupuncture in treating different kinds of pain conditions. The corpus 
includes randomized controlled trials, systematic reviews, and high-quality observational studies, giving a composite picture of 
the place of acupuncture in current pain-management paradigms. 
 

2.3. Publication period covered 
 

The review focused on literature published between 2018 and 2024. This time frame ensures the inclusion of both 
foundational evidence and the most recent clinical advancements and innovations related to acupuncture. Priority was given 
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to peer-reviewed journal articles that explored acupuncture's effectiveness, mechanisms, and applications across various pain 
conditions. 
 

2.4. Quality assessment  
 

To ensure methodological rigor, the included studies were screened for relevance, clarity of intervention, outcome 
reporting, and research design. Although a formal scoring tool (e.g., GRADE or PRISMA-A) was not applied, preference was 
given to randomized controlled trials, systematic reviews, and well-structured observational studies. Articles lacking clear 
methodology, with small sample sizes, or lacking control groups were excluded. The final selection reflects high-quality, 
clinically meaningful evidence suitable for informing both practitioners and researchers. 

 

3. Results and Discussion 
 

Numerous types of pain are there that can be categorized into distinct types: acute pain, a short-term response to injury 
or surgery, chronic pain, persistent and often linked to conditions like arthritis, neuropathic pain, resulting from nerve damage, 
and musculoskeletal pain, affecting muscles and bones. Acupuncture involves inserting and adjusting needles at specific bodily 
locations to treat symptoms, malfunctions, and illnesses (Nielsen et al., 2022). It treats organs, body locations, and channels. 
Acupuncture therapy involves patient evaluation, needle insertion, and supplemental therapies. According to tests, it has an 
85% retention rate of therapeutic effect and considerably reduces pain compared to sham or normal therapy. Analgesic relief 
is immediate after a single dose. A multimodal strategy is used to treat chronic neck pain, using cervical traction, local injections, 
Nonsteroidal Anti-Inflammatory Drugs (NSAIDs), and physical therapy (Patel et al., 2020). Long-term remission can be achieved 
through the use of complementary health treatments.  

According to family physician’s guidelines, acupuncture can help with persistent neck discomfort because it has been 
shown to enhance function but not pain. The treatment of neuropathic pain involves acupuncture, which targets local, regional, 
and distal sites (Ma et al., 2022). Patients with trigeminal neuralgia and radiculalgia experience the most severe pain at local 
locations. Regional points are identified by examining nerve distribution properties or by following meridians. Acupuncture is 
based on traditional medicine and integrates localized therapies with current anatomical understanding to treat pain in specific 
areas. Adult English-speaking participants in the trial had previously been diagnosed with cancer but did not exhibit any 
symptoms at the time of the trial (Mao et al., 2021). Patients who reported having moderate or higher pain at their worst and 
had musculoskeletal pain for at least three months and fifteen days during the previous 30 days are eligible. There might be 
concomitant non-musculoskeletal pain disorders. Individuals who had implanted medical devices, phantom limb discomfort, 
inflammatory arthritis, or pending disability claims are not included. 

Acupuncture alleviates pain through multiple mechanisms: stimulating endorphin release, modulating 
neurotransmitters, and improving blood flow (Xu et al., 2020). It influences the nervous system, reducing inflammation and 
blocking pain signals. By targeting specific points along energy meridians, acupuncture balances the body and enhances natural 
pain-relief pathways for effective management. The release of neurotransmitters after acupuncture and Gamma-Aminobutyric 
Acid (GABA). Cross-sectional data is present at baseline after the subjects are randomized for five weeks to receive either sham 
or verum acupuncture (Wang et al., 2024). Before beginning treatment, a practitioner with more than 15 years of clinical 
experience used techniques like palpation, hearing, and observation to get a TM diagnosis.  

The patients are divided into three groups based on TM Syndrome: Equal Stagnation and Deficiency, Deficiency greater 
than Stagnation, and Stagnation greater than Deficiency. Diagnoses are blindly confirmed by a second practitioner. 
Acupuncture has been shown to increase neural stem cells' growth and differentiation in the brain (Chen et al., 2020). 
Combining acupuncture with stem cell implantation might have a stronger effect. Electroacupuncture and embryonic stem cell 
implantation can partially recover function in paralyzed hind limbs in a rat model with spinal cord injury. Additionally, 
electroacupuncture increases the development of mesenchymal stem cells. A preferred method is the combination of stem cell 
implantation and acupuncture. Acupuncture is frequently associated with the placebo effect, an endorphin-mediated effect, 
like many other complementary and alternative medical procedures (Seca et al., 2019). Acupuncture rituals can intensify this 
impact, with significant therapeutic implications. Reproducible biological processes are triggered by acupuncture, which also 
provides psychological benefits, including increased touch and patient-healer time. However, to verify its scientific usefulness, 
conventional therapy models are individually modified to exclude components that can materially affect the intervention's 
efficacy. 

Acupuncture is often used as standard therapy for chronic pain, often seen as a last resort due to inconclusive evidence 
(Anjos et al., 2024). Patients who don't react to other approaches can use it, which leads to an undesirable selection bias. Where 
Rostral Ventromedial Medulla (RVM), Periaqueductal Gray (PAG), and Anterior Cingulate Cortex (ACC). According to the clinical 
rationales for acupuncture referrals, the respondents consider that acupuncture therapy is effective in managing pain: 

 

 Increase in function  
 Decrease in pain score  
 Reduction in the use of painkillers 
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 No increase in the dosage of painkillers  
 No worsening of the pain state  
 A reduction in the adverse effects of traditional pain management  
 Fewer visits to the doctor. 
 

A fair amount of foundational training is required before veterinarians can use acupuncture in their practice (Gong & 
Thompson, 2024). Clients whose pets experience chronic pain should be able to get acupuncture. Acupuncture is often used to 
decrease the amount of medicine needed to maintain a patient's comfort. For other cases, it can mean the difference between 
the owner trying to decide whether to euthanize their pet due to pain-induced incapacitation or believing the pet has a 
reasonable quality of life. From a public relations and financial standpoint, a practice might benefit from using acupuncture to 
treat acute, chronic, and surgically associated pain. 

A minimum of two of the three doctors had to perform all operations in the patient's ward within 20 minutes of the 
cesarean delivery, according to the trial's design, immediately following randomization. One of the doctors gave the patient 
structured information about the following topics throughout the intervention: 

 

 possible acupuncture benefits  
 possible acupuncture mechanisms  
 probable acupuncture side effects 
 postoperative management  
 

A doctor used a neural pen to simulate the feeling of needle insertion while attaching placebo needles to patients close 
to acupuncture spots (Usichenko et al., 2022). The narrow tip of the pen feels like a needle piercing the skin when pressure is 
applied. The patient is told by the doctor that the pen is not used to apply pressure but rather to locate the acupuncture point. 
Patients who used complementary health treatments, such as acupuncture, experienced less discomfort and disability from 
back pain (Urits et al., 2021). However, a high level use of complementary health treatments is necessary for these beneficial 
results. Low or non-utilization leads to little or no improvement in chronic low back pain for patients who are older and less 
educated. The impact explores the possibility of better patient outcomes by examining the efficacy of exercise training, spinal 
manipulation, and acupuncture in treating chronic pain in the lower back. 

The new Medicare regulation increases the ability of Medicare workers to provide acupuncture to combat the opioid 
crisis. To meet veterans' pain care needs, the Acupuncture Training Across Clinical Settings (ATACS) program was developed by 
the Department of Defense (Liou et al., 2021). A standardized acupuncture procedure is taught to more than 2700 clinicians, 
and a randomized controlled trial is in progress. Brief educational programs can be required for practitioners who lack the time 
or inclination to fill in knowledge gaps and guide effective patient counseling. About half of medical schools do not provide 
acupuncture courses. Adult patients aged 18 and older with a verified diagnosis of painful diabetic peripheral neuropathy, any 
form of warm needling acupuncture, all comparators, and at least one outcome indicator associated with diabetic peripheral 
neuropathy pain are included in the randomized controlled trials on the use of combining acupuncture with warm needling to 
reduce pain in patients with diabetic peripheral neuropathy in acupuncture (Wang et al., 2020). Nonpenetrating needles, 
electro-acupuncture, acupuncture, moxibustion, comparators utilizing warm needling acupuncture, outcome markers without 
pain assessment, duplicate or overlapping publications, and nonclinical trials are all eliminated (Berger et al., 2021). 

Table 1 offers an intellectual view of the models involved in the use of acupuncture for pain control and includes Decision 
Trees (DT), Support Vector Machine (SVM), Fine-tuned GPT-3.5, and ACUBERT (a BERT classifying model). These models are 
used to forecast the effects of the treatment on patients and determine how pain might be effectively treated. Compared with 
other algorithms, Decision Trees and SVM are superior in predictive accuracy and classification problems, and ACUBERT helps 
to understand acupuncture-related patterns by using natural language processing techniques. Further, there are 
YoloAcuPatient and PRONTO software that help visualize the patients' responses and calculate the neuroimaging analysis. Both 
methods have their advantages and limitations in incorporating the foundation of traditional acupuncture into modern pain 
control. Pain management utilizing acupuncture practices involves the use of past and present innovations in the mechanics of 
acupuncture to anticipate, measure, and enhance the amount of alleviation for the patients' pain. 

 

Table 1 Comparison of acupuncture in pain management. 

ML Algorithm 
Applications in Medical 

Sciences 
Significant Findings Drawbacks Result 

SVM-based 

predictive 

modeling (Yin et 

al., 2022) 

Predicting acupuncture 

response in chronic low 

back pain using resting-

state fMRI. 

Achieved ~81%–84% 

accuracy by using baseline 

functional connectivity 

(PAG–amygdala, DMN–SMN 

networks) to predict 

responders 

Small sample sizes 

(<100), needs 

external validation; 

requires costly fMRI 

limiting wider clinical 

application 

Successfully predicted 

responders to real and sham 

acupuncture with ~81% 

accuracy and correlated rsFC 

patterns with pain reduction 
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DT (Dong et al., 

2022) 

Used to build models for 

forecasting 

acupuncture's 

effectiveness in 

methadone maintenance 

therapy (MMT) based on 

patient data. 

Provides clear, interpretable 

decision rules for treatment 

efficacy based on various 

factors. 

Can overfit with small 

datasets or noisy 

data. 

Identified acupuncture, years 

of opioid use, and other 

factors as key predictors for 

the effectiveness of MMT. The 

decision tree has an accuracy 

of 0.74. 

Traditional 

acupuncture 

philosophies (Tsai 

et al., 2020) 

Pain management for 

children with sickle cell 

disease 

Provides a non-opioid 

therapy for pain relief 

Limited by the 

subjective nature of 

pain and variability in 

responses 

Decreased pain in 65.5% of 

treatments; Significant pain 

reduction in a subset of 

patients (p < 0.0001) 

SVM (Yin et al., 

2023) 

Predicting 

responsiveness of FD 

patients to acupuncture 

based on functional brain 

MRI data 

Identifies critical predictive 

biomarkers, achieves high 

accuracy in prediction (0.76 

± 0.03), and provides 

insights into brain networks 

related to treatment efficacy 

Requires a large 

dataset for training; 

might not generalize 

well to all populations 

Obtained a prediction 

accuracy of 0.76 ± 0.03 for 

acupuncture responders vs 

non-responders, identified 38 

critical brain features for 

prediction, R² of 0.24 ± 0.02 in 

predicting symptom relief 

MeSH-DistantRE 

(Tran & Kavuluru, 

2019) 

Extracting treatment-

related relations from 

biomedical text using 

distant supervision and 

MeSH subheadings 

Reduces manual annotation 

by leveraging structured 

MeSHmetadata; scalable to 

large corpora 

Sensitive to noise 

from distant 

supervision; relies on 

accuracy of MeSH-

basedlabeling 

Achieved F1-score up to 0.84 

on treatment relation 

extraction tasks 

YoloAcuPatient 

(Zhao et al., 2024) 

Proposed method for 

automatic patient in-

position detection during 

acupuncture treatment 

Fast, accurate, and one-

stage detection with 

improvements in 

architecture and loss 

functions 

Requires a large 

annotated dataset 

and careful fine-

tuning 

YoloAcuPatient achieves high 

accuracy with mAP (IoU=0.5): 

0.981, mAP (IoU=0.75): 0.902, 

F1 Score: 0.865. 

Pronto Software 

(Lu et al., 2023) 

Classifying minimum 

clinically significant 

differences (MCID) for 

motor improvement 

after a stroke 

Identifies acupuncture 

mechanisms and brain 

functional remodeling. 

Requires accurate 

neuroimaging data 

It obtained a 75.51% balance 

accuracy rate. 

Fine-tuned GPT-

3.5 (Li et al., 2024) 

A fine-tuned version of 

GPT-3.5 applied to 

acupoint relation 

extraction, improving 

task-specific 

performance. 

Requires large labeled data 

for fine-tuning, and training 

can be computationally 

expensive. 

It faces challenges 

with overfitting or 

generalizing across 

different types of 

tasks. 

Best performing model, 

highest F1 score (0.92). 

 

Acupuncture has gradually found clinical acceptance as an effective intervention in the management of diverse pain 
conditions such as chronic, acute, and neuropathic pain. Its clinical effectiveness, according to both traditional Chinese medicine 
and modern neurophysiology, supports the fact that it is a very effective treatment method. Many studies have established 
that acupuncture had statistically significant pain reduction compared with placebo or sham procedures, especially in 
osteoarthritis, fibromyalgia, and post-surgical pain. Vickers et al. (2018) concluded through meta-analysis that acupuncture 
outperforms both placebo acupuncture and the absence of treatment. Thus, the effect caused by acupuncture is not merely 
placebo-related.  

Acupuncture intends to identify endogenous neurochemicals affected by stimulation, such as endorphins and 
enkephalins, which interact with central and peripheral neurons to alter pain perception. Modern neuroimaging studies show 
that acupuncture activates pain matrix nodes like the anterior cingulate cortex, hypothalamus, and periaqueductal gray. 
Electroacupuncture, which uses low-frequency current, enhances these neurochemical responses, causing increased analgesia 
in specific patient groups. These findings provide a biomedical construct explaining acupuncture's efficacy and warrant inclusion 
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in an integrative approach to pain management. Acupuncture has seen significant growth in multimodal therapeutic 
applications, with empirical evidence showing it can weaken opioid dependence and improve functional outcomes when 
combined with pharmacological regimens or physical rehabilitation. This is crucial as the world focuses on opioid dependency.  

Acupuncture is effective in pain management programs for musculoskeletal diseases, cancer pain, and post-surgery. 
Research by Mao et al. (2021) supports its role in reducing pain and minimizing medication load, thereby improving overall 
quality of life. Acupuncture, despite its effectiveness in treatment, faces challenges in everyday clinical practice and 
policymaking due to patient responsiveness, personal physiological conditions, belief systems, and practitioner qualifications 
(Nielsen et al., 2022). The placebo effect and varied study designs complicate the applicability of existing findings. Future 
research should aim for high methodological quality, including large-scale, blinded, randomized controlled trials piloting 
identical treatment issues and follow-ups. This empirical rigor will provide a clear picture of the clinical usefulness of 
acupuncture and its role in modern integrative pain management. The study designs, treatment guidelines, and reporting 
practices also need to be improved to ensure the applicability of acupuncture. 
 

4. Conclusion 
 

Acupuncture is a helpful modality in pain relief therapy since it is a harmless, holistic action for both acute and chronic 
pains. Effectively, acupuncture not only suppresses pathological pain but also enhances endorphin secretion, neurochemical 
influences, and blood circulation. It is most useful in osteoarthritis, chronic low back pain, migraines, and fibromyalgia since it 
helps reduce the amount of pain and effectively improves the quality of the patient's life. Acupuncture is a natural complement 
to this perspective; despite its widespread use for pain relief, it represents a safe approach that allows for a natural pain 
treatment method without the use of drugs. Acupuncture is effective in alleviating pain, despite the ongoing debate over its 
effectiveness. Applying acupuncture might serve as an effective means of employing an integrative, tailored approach to pain 
management; therefore, it should be of pivotal importance to healthcare providers with goal-setting skills towards creating the 
best experience for involving clients. 
 

4.1 Limitation and future scope 
 

Limited large-scale education, placebo effect concerns, and variability in practitioner techniques hinder definitive 
assumptions. Expanding randomized controlled trials, integrating with modern medicine, and exploring mechanisms through 
neuroimaging can enhance acceptance and efficacy in diverse pain conditions. 
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