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ABSTRACT

BACKGROUND AND OBJECTIVES: Acupuncture has been widely used as a complementary therapy for chronic pain syndromes.
However; the neurobiological mechanisms underlying its analgesic effects are not yet fully understood. The objective of this
study was to investigate the mechanisms of acupuncture-induced analgesia in individuals with chronic pain.

CONTENTS: Searches were conducted in Pubmed; Scopus; Web of Science; Embase; and LILACS. Two independent reviewers
selected the studies; extracted data; and assessed the risk of bias using the RoB2 and ROBINS-I tools. From 1;558 records; four
studies were included (three randomized clinical trials and one non-randomized study); three involving knee osteoarthritis and
one fibromyalgia. All studies demonstrated a significant analgesic effect of acupuncture. The most frequently used acupoints
were ST35; GB34 e SP6. Three articles evaluated central mechanisms of analgesia (using fMRI or PET); and one assessed blood
hormone concentrations. Neuroimaging results indicated changes in neural connectivity within circuits related to the emotional
modulation of pain; as well as increased p-opioid receptor binding. Hormonal data showed increased beta-endorphin and
reduced cortisol associated with analgesia. All studies exhibited some degree of risk of bias.

CONCLUSION: Acupuncture appears to be effective in reducing pain in chronic pain conditions; possibly through central
and peripheral modulation of pain pathways. However, these findings should be interpreted with caution due to the limited
number of studies; heterogeneity of acupoint selection; and the risk of bias in the included studies.

KEYWORDS: Acupuncture therapy, Analgesia, Chronic pain, Electroacupuncture.

RESUMO

JUSTIFICATIVA E OBJETIVOS: A acupuntura tem sido amplamente utilizada como terapia complementar para diversas
sindromes dolorosas cronicas. No entanto; os mecanismos neurobiolégicos da agao analgésica da acupuntura ainda
nao estdo completamente esclarecidos. O objetivo deste estudo foi investigar os mecanismos da analgesia induzida pela
acupuntura em individuos com dor crénica.

CONTEUDO: Foram realizadas buscas nas bases Pubmed; Scopus; Web of Science; Embase e LILACS. Dois revisores
independentes selecionaram os estudos; extrairam os dados e avaliaram o risco de viés por meio das ferramentas RoB2 e
ROBINS-I. De 1.558 registros; quatro estudos foram incluidos (trés ensaios clinicos randomizados e um né&o randomizado);
trés abordando osteoartrite de joelho e um fibromialgia. Todos os estudos demonstraram efeito significativo da acupuntura
na redugdo da dor. Os pontos de acupuntura mais utilizados foram E35; VB34 e BP6. Trés artigos avaliaram mecanismos
centrais daanalgesia (utilizando fMRI ou PET) e um analisou concentragdes hormonais no sangue. Os resultados dos estudos
de imagem demonstraram alteragdes na conectividade neural em circuitos relacionados a modulagdo emocional da dor e
maior ligacao de receptores p-opioides. Os dados hormonais indicaram aumento de beta-endorfina e redugéo de cortisol
associados a analgesia. Todos os estudos apresentaram algum risco de viés.

CONCLUSAO: A acupuntura parece ser eficaz na redugdo da dor em condicdes dolorosas cronicas; possivelmente por meio
da modulagao central e periférica das vias da dor. Entretanto; os resultados devem ser interpretados com cautela devido ao
numero limitado de estudos; a heterogeneidade dos pontos de acupuntura e ao risco de viés nos estudos incluidos.

DESCRITORES: Acupuntura, Analgesia, Dor cronica, Eletroacupuntura.

HIGHLIGHTS

. Acupuncture and electroacupuncture promote analgesia through the modulation of the central pathways associated
with the emotional component of pain

. There was an association between acupuncture and hormonal changes, with anincrease in endorphins and a reduction

in cortisol
. Research showed high heterogeneity in study protocols, with variations in the points used, type of placebo, and duration
of sessions
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INTRODUCTION

According to the revised definition by the International
Association for the Study of Pain (IASP), pain is described as “[...]
an unpleasant sensory and emotional experience associated with, or
similar to that associated with, actual or potential tissue damage”™'2.
Its main function is to send a signal to the body informing about the
presence of harmful stimuli that can compromise tissue integrity,
contributing to the preservation of human life. However, pain can
become chronic when it results from a maladaptive neuroplasticity
process, in which it persists beyond the period necessary for tissue
recovery or even in the absence of apparent lesion’. According to
a reference study’, chronic pain (CP) is one of the main leading
causes of human suffering and disability.

In this context, several strategies for treating and controlling
CP have been studied, including acupuncture. According to
reference authors’, from all complementary modalities of therapy,
acupuncture is one of the most widely used for pain treatment.
In clinical practice and research, two approaches to acupuncture
are commonly distinguished: traditional and Western. Traditional
acupuncture is based on the principles of Traditional Chinese
Medicine, involving theories such as Yin-Yang, Qi, and meridians
to guide diagnosis and treatment. Western acupuncture, on
the other hand, uses the concepts of anatomy, physiology, and
pathology for diagnosis and selection of acupuncture points**.

Research on acupuncture has demonstrated its clinical efficacy
in various painful conditions, such as fibromyalgia®’, primary
dysmenorrhea®, osteoarthritis’, and tension-type headache'. However,
the neurobiological mechanisms associated with this response
are not yet fully understood. Understanding these mechanisms
is essential in the clinical context, as it guides therapeutic choices
more accurately by identifying subgroups of patients with chronic
pain who tend to benefit from the intervention, based on the
pathophysiology of pain (nociceptive, neuropathic, or nociplastic).

Considering the multifactorial nature of pain, it is necessary to
evaluate not only the efficacy of treatment but also the mechanisms
involved in the biological response to acupuncture. Thus, the
present study sought to identify, in the scientific literature, the
mechanisms of action involved in analgesia induced by acupuncture
treatment in individuals with CP.

CONTENT

This systematic review followed the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
recommendations and was registered in the Prospero database.
The registration can be viewed at the following web address:
https://www.crd.york.ac.uk/prospero/display_record.php?
ID=CRD42024535705.

A comprehensive search was conducted in July 2023 by a
single researcher in five databases: Pubmed; Scopus, Web of
Science, Embase, and LILACS. The search followed the PICO
(Population, Intervention, Comparison, and Outcome) structure
in order to answer the question: “What are the mechanisms of
action involved in analgesia induced by acupuncture treatment
in individuals with CP?”

BrJP. 2025, v.8:€202556 e Orsi ACK, Baptista LA, Hanai-Yoshida V, Araujo P

This study sought to synthesize the knowledge available
in the literature about the treatment of individuals with CP
(population) through acupuncture (intervention) compared to
sham acupuncture (comparator) in order to evaluate the analgesic
effect of acupuncture and its mechanisms of action (outcomes).

The search for articles was performed using MeSH terms, with
the following search strategy: (“chronic pain” OR “Widespread
Chronic Pain”) AND (“acupuncture therapy” OR “acupuncture
treatment” OR acupotomy) AND (analgesia OR “acupuncture
analgesia” OR “acupuncture anesthesia”).

Eligibility criteria

After searching for and excluding duplicate articles, conducted
by a single researcher, the eligibility criteria were evaluated in
two stages: 1) analysis of the title and abstract, and 2) analysis
of the full text. This assessment was performed independently
and blindly by two researchers, with any discrepancies resolved
by a third researcher, between September 2023 and March 2024.

Articles that evaluated the mechanisms of action of acupuncture
or electroacupuncture, as well as the analgesic efficacy of these
therapies, in adult individuals (over 18 years of age) with CP
(persistent pain for more than 3 months), and that compared
participants to a control group (placebo) were included. Regarding
the methodological design of the studies, only randomized and
non-randomized clinical trials were included. In order to evaluate
the entire history of studies on the mechanisms of action of
acupuncture and electroacupuncture, no time frame was defined
for this systematic review. Only studies written in English or
Portuguese were included.

Studies that used other modalities of acupuncture point
stimulation were excluded, such as: moxibustion, cupping
therapy, pharmacopuncture, or microsystem acupuncture such
as koryo, auriculotherapy, abdominal acupuncture, and foot-
ankle acupuncture. In addition, studies that did not accurately
describe the intervention protocol, considering the points used,
type of acupuncture used, duration, and frequency of sessions,
were also excluded.

Data extraction

Data extraction was performed independently and blindly
by two researchers, with any discrepancies resolved by a third
researcher. Data extraction was performed between April and
September 2024.

The data extracted from the articles were: DO], title, authors’
names, year of publication, details of the sample studied (sample size,
gender, age, pain location, type of CP), details of the intervention
protocol (acupuncture or electroacupuncture, points used, type
of sham acupuncture, frequency of electroacupuncture in Hz,
duration and frequency of sessions, and total treatment time),
details of outcome assessments (instruments for measuring
pain and mechanisms of action, timing of assessments), and
results (analgesia and identified mechanism of action). The
data were grouped in an Excel spreadsheet, and the outcomes
were evaluated.
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Risk of bias assessment

Two tools were used to assess the risk of bias in the studies:
Risk of Bias 2 (RoB2) for randomized clinical trials and Risk of
Bias in Non-randomized Studies of Interventions (ROBINS-I)
for non-randomized trials. The assessment was performed by
two researchers independently and blinded, with disagreements
resolved by a third researcher between April and September 2024.
The results were presented in a risk of bias matrix.

RESULTS

The search conducted in five databases (LILACS, Web
of Science, Embase, Scopus, and PubMed) resulted in 1558
studies. After removing 185 duplicates, 1373 articles remained
for screening. At this stage, 1199 articles were excluded because
they did not meet the inclusion criteria: being clinical trials,
published in English or Portuguese, and involving humans.
In the subsequent analysis of titles and abstracts, 152 articles were
excluded because they did not answer the research question.
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Of the 22 articles evaluated in full, 18 were excluded due to the
following criteria: the control group was not subjected to a sham
intervention (n = 6), participants did not have CP (n =4), did not
evaluate the mechanisms of action of the intervention (n = 2),
incomplete information about participants (n = 2), incomplete
information about the acupuncture protocol (n = 3), did not
evaluate pain (n = 1). After all screening steps, four articles were
included for the final analysis of this study (Figure 1). It should
be noted that of the four articles included, two'*? derive from
the same population (single cohort) and, therefore, present the
same intervention, although with different researched outcomes.

From the four included articles, three used acupuncture in
their protocols'' ", while only one used electroacupuncture'.
As for the placebo group, there was no standard in the choice
of sham acupuncture. Two studies employed non-penetrating
techniques, such as the use of the Streitberger placebo needle,
which simulates skin puncture without actually puncturing it'"'*
Another study also used a non-penetrating technique, although
it was not specified. In contrast, one study'* used non-acupoint
puncture (random points on the body that are not recognized
as acupuncture points in scientific and traditional literature).

Identification of studies via databases ]
)
- Records identified (n = 1558)
= Lilacs (n = 23) Records removed before
© Web of Science (n = 41) screening:
= Scopus (n = 117) > Duplicate records removed
b= Embase (n = 1116) (n = 185)
- Pubmed (n = 261)
|
A
Records screened N Records excluded
(n=1373) (n=1199)
Y
Ttle andsgl;setir.laec(:jt recams & Reports not retrieved
= i ” (n=152)
= (n=174)
=
©
5
& v
Full text records screened for Reports excluded (n = 18)
eligibility —»| Control group was not sham (n =
(n=22) 6)
Participants did not have chronic
pain (n = 4)
Acupuncture mechanisms were
not evaluated (n = 2)
Incomplete information on
g v participants (n = 2)
Incomplete information on
o - ; : acupuncture protocol (n = 3)
& Studies included in review No pain measures (n = 1)
3 (n=4)
=]
£

Figure 1. PRISMA flowchart of study selection.
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Regarding the frequency and duration of treatment, there was
no similarity between the studies. Two studies conducted seven
sessions spaced over a month'"'?, and another conducted 10
consecutive sessions'’. Despite these differences, there was agreement
among the studies regarding the duration of needle retention
during each session, which varied between 20 and 25 minutes.
Most studies evaluated knee osteoarthritis in individuals of both sexes,
with only one investigating the effect on fibromyalgia exclusively
in women'. Although the clinical conditions analyzed are similar,
the choice of points for the acupuncture and electroacupuncture
protocol varied widely. Among the most commonly used points
are Dubi (ST35), Yanglingquan (GB34), and Sanyinjiao (SP6).
A detailed description of each study is available in Table 1.

Regarding the outcome related to analgesia, three studies
demonstrated statistically significant improvement in the
experimental group compared to the placebo control group'**.
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Only one study” found no significant difference between the
groups, although both showed pain reduction.

Regarding the mechanisms of action of the interventions,
three studies identified mechanisms related to central pain
processing, such as decreased connectivity between the
somatosensory network and the anterior cingulate cortex
(ACQC)", decreased connectivity between the periaqueductal
gray (PAG) and the hippocampus, and increased connectivity
between the PAG and the medial frontal cortex'?, and increased
p-opioid receptor binding in regions of the limbic system'. In
contrast, another reference study'* demonstrated a peripheral
mechanism of action, with increased serum beta-endorphin
levels and decreased serum cortisol levels. The description of
the study protocols and their respective outcomes is presented
in Table 2. A graphical summary of the main results is presented
in Figure 2.

Table 1. Characteristics of the sample and acupuncture protocol of the included studies

U Gender (n) Age Chr(fmc Intervention Sham Acupu.ncture Sessions
study pain points
. ST35, Xi Yan, 4 weeks, 1to 2 times
Chen et al.i! RCT Women (13) 58.0£8.0 Knee A Streitberger placebo GB34. SP9 per week,
Men (17) osteoarthritis needle GB39, SP6 25 mmuFes per
session
Women (13) Knee Streitberger placebo SRl ) Week;tvteoei e
Egorovaetal.”  RCT 58.048.0 y A gerp GB34, SP9, pe ’
Men (17) osteoarthritis needle 25 minutes per
GB39, SP6 .
session
. GV20, LI4, LI11,
Non-penetrative SP6. L3. GB34
Harris et al.*® RCT Women (20)  44.3+13.6  Fibromyalgia A non-acupuncture D, ? 9 sessions
. ST36, Shenmen
technique e
(ear pavilion)
EA: Non-acupuncture 10 days
ST34.ST35 - ;
. Women (28) 51.005+7.73. Knee puncture and ’ 1 session/day,
14
Alisieeel, S Men (12) Sham: osteoarthritis e electrostimulation ST36’SI}EZ4$P10’ 20-25 minutes/
51.45+8.9. device turned off session

A=acupuncture, EA = electroacupuncture, CT = Clinical trial, RCT = Randomized clinical trial.

Table 2. Pain assessment and outcomes of the included studies.

Pain Measurement
of the Outcome of analgesia Outcome of the mechanism
measurement i
mechanism
KOOS L . . . . Decreased connectivity between the
N : . Significant improvement in pain scores in the
Chenetal* questionnaire fMRI somatosensory network and the dorsal
. real acupuncture group compared to sham S
pain subscale anterior cingulate cortex
KOOS Significant improvement in pain scores and Decreased connectivity between the PAG and
Egorovaetal.” questionnaire fMRI athletic performance in the real acupuncture  hippocampus. Increased connectivity between
pain subscale group compared to sham acupuncture the PAG and medial frontal cortex.
Short form of There was no statistical difference between Increased binding of u-opioid receptors
Harrisetal.”® the McGill Pain PET the groups, although both had a significant in regions of the limbic system in the true
Questionnaire reduction in pain. acupuncture group.
. . WOMAC and . S|gn|f|cant |mp|.'ovement in pain and quality of Increased serum levels of b-endorphin and
Ahsinetal.* Visual Analog Blood collection life outcomes in the true acupuncture group .
decreased serum levels of cortisol
Scale compared to sham acupuncture

fMRI = functional magnetic resonance imaging, KOOS = Knee Injury and Osteoarthritis, Outcome Score, PAG = periaqueductal gray matter, PET = positron emission tomography,

WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index.
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The risk of bias assessment indicated a high risk across the
studies. While some studies'' " evaluated bias using the RoB2
tool, one study' applied the ROBINS-I tool. Additionally,
two studies'"'? were conducted with the same sample and
methodology, differing only in the assessed outcome. Because
they used the same methodology, both had an identical pattern
of risk of bias: high risk of bias in the domain of “deviation
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from intended intentions” and some concerns in the domain
of “selection of reported results,” resulting in an overall high
risk of bias. Another study', in turn, presented a high risk
of bias in the “confounding” domain, also resulting in a high
overall risk. Among the four studies included in this review,
only one" was classified as having a low risk of bias. The bias
analyses are shown in Figures 3 and 4.

Dubi (ST35) h

Yanglingquan (GB34)
Sanyinjiao (SP6)

>

l

* Knee
osteoarthritis
+ Fibromyalgia

~

In chronic pain acupuncture and electroacupuncture modulate central and

peripheral pathways associated with the emotional dimension of pain.

Connectivity: PAG—medial frontal cértex
M-opioid receptor binding

Serum beta-endorphin levels

Connectivity: PAG-hippocampus;
somatosensory cortex—anterior cingulate
cortex

Serum cortisol levels

Figure 2. Summary of the central and peripheral mechanisms of analgesia induced by acupuncture and electroacupuncture.
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Figure 3. Risk of bias analysis using the Risk of Bias 2 tool - RoB2.
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Figure 4. Risk of bias analysis using the Risk of Bias In Non-randomized Studies of Interventions (ROBINS) tool.

DISCUSSION

This systematic review found that acupuncture and
electroacupuncture have positive clinical effects in reducing
pain in individuals with CP. Compared to sham treatment, true
acupuncture remains superior in reducing pain, which is consistent
with other systematic reviews that studied the effect of this therapy
in patients with fibromyalgia and low back pain'*"’". These findings
reinforce the analgesic efficacy of these interventions and suggest
that their effect is not limited to a simple peripheral blockade of
the painful stimulus but results from a complex neurophysiological
modulation of pain processing pathways.

The analgesic effect induced by acupuncture and
electroacupuncture appear to be associated with the modulation
of pain processing pathways, especially those related to
the emotional aspect of the experience of pain. However,
although the studies evaluated similar clinical conditions,
significant heterogeneity was observed in the acupuncture
and electroacupuncture application protocols, which differed
in the choice of points, the types of sham acupuncture used,
and the frequency and duration of sessions.

The wide variety of acupuncture protocols, especially in the
selection of points, makes it difficult to standardize treatments and
even to develop guidelines. According to the authors of reference’,
acupuncture is a recommended intervention for the treatment of
fibromyalgia. However, this is a weak recommendation, given the
limited understanding of the active components involved and the
low methodological robustness of existing studies. In fact, among
the studies evaluated in this systematic review, it was possible to
identify that the standardization of acupuncture points is not
established even within the same painful condition.

Although some authors'"'*'*have studied the use of acupuncture
in knee osteoarthritis, the selection of points was quite diverse.

Some studies'"'? chose the Dubi (ST35), Yanglingquan (GB34),
Yinlingquan (SP9), Xuanzhong (GB39), Sanyinjiao (SP6) points,
and the extra point Xi Yan, while other studies' used the Lianggiu
(ST34), Dubi (ST35), Zusanli (ST36), Ququan (LR8), Xuehai (SP10),

and Neiting (ST44) points. A relevant methodological finding is
the overlap of samples between two studies'"'> which, although
evaluating different outcomes, derive from the same cohort (same
population) and therefore presented similar interventions. The
present data highlight the need for more controlled clinical studies
that can support the development of guidelines to guide clinical
decisions on the use of acupuncture and/or electroacupuncture
for the treatment of CP.

Methodological differences make it difficult to accurately assess
the mechanisms of action of acupuncture and electroacupuncture.
However, despite these differences in protocols, studies converge
in identifying patterns in the neural mechanisms involved,
suggesting a possible effect of acupuncture on the modulation
of neural pathways associated with the emotional processing of
pain. According to one of the references studies'', acupuncture
decreases connectivity between the somatosensory network
and the ACC. Studies show that the ACC receives nociceptive
stimuli from the somatosensory cortex and is responsible for the
emotional and motivational processing of pain'®.

Thus, by decreasing connectivity between these two brain
areas, acupuncture appears to act in regulating the unpleasant
emotional perception associated with pain. Another study'” also
obtained similar findings. The authors observed an increase in
connectivity between the medial frontal cortex and the PAG
after treatment using acupuncture. The medial frontal cortex is
a brain region involved in forming expectations about painful
stimuli based on past experiences, while the PAG is responsible
for comparing these expectations with actual nociception from
the periphery. Based on this comparison, the PAG generates
aversive predictive errors that are sent to behavioral processing
centers”. By increasing connectivity between these regions,
acupuncture may be responsible for stimulating cortical control
over the PAG, favoring positive expectations and decreasing
aversive predictive errors in relation to the painful process.
Thus, once again, acupuncture is suggested to act in the
emotional modulation of pain, which may result in a decrease
in pain perception.
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Additionally, one of the studies" reinforced this emotional
effect of acupuncture by identifying an increase in the binding
of u-opioid receptors in regions of the limbic system, such as
the cingulate cortex, nucleus accumbens, thalamic nuclei, and
amygdala. According to one of the authors®, the limbic system is
closely involved in the processing of emotions and plays a central
role in the emotional perception of pain.

In addition to these central mechanisms, reference authors'
demonstrated peripheral effects of electroacupuncture, such as
increased serum beta-endorphin levels and reduced cortisol
levels. These findings may reflect changes mediated by central
mechanism. Cortisol is produced by the hypothalamic-pituitary-
adrenal axis, which is activated by the release of corticotropin-
releasing factor (CRF) by the hypothalamus, followed by the release
of adrenocorticotropic hormone (ACTH) by the pituitary gland,
which stimulates the release of cortisol by the adrenal glands®.
However, the precursor of ACTH, called proopiomelanocortin,
is also the precursor of beta-endorphin. Thus, it is possible that
by increasing serum beta-endorphin levels through acupuncture
treatment, a negative feedback mechanism occurs, inhibiting
the secretion of CRF and ACTH and, consequently, reducing
cortisol levels. Both effects (increased beta-endorphin and
decreased cortisol) are related to emotional modulation, since
beta-endorphin, in addition to being involved in inhibiting the
rise of nociceptive stimuli, is also related to promoting well-being,
while decreased cortisol is directly related to decreased stress.

Pain can be classified as nociceptive, neuropathic, and nociplastic.
The first two results from physical conditions: inflammation, in
the case of nociceptive pain, and lesions in the nervous system,
in the case of neuropathic pain. Nociplastic pain, on the other
hand, is characterized by a CP mechanism without nociceptor
activation, but with clinical and psychological manifestations
compatible with changes in nociception. Socioemotional factors
may contribute to the development and maintenance of this type
of pain’'. Considering the findings of the present review, which
indicate that acupuncture and electroacupuncture promote
analgesia by modulating the central pathways associated with the
emotional component of pain, it is possible that these interventions
may yield better results in patients with nociplastic pain.

Although the findings herein correlate with the current
scientific literature, they must be evaluated with caution, since
the studies analyzed presented a high risk of methodological
bias. Among the four studies included in this review, provided
by three independent populations, only one presented a low
risk of bias", while the other three presented high risk'"'*'.
Two studies'"'? were classified as having a high risk of bias in
the domain of “deviation from intended interventions” because,
although they had previously outlined that the groups would
be evaluated separately, they analyzed the groups together.
Another study'* was classified as having a critical risk of bias
in the “confounding” domain due to high dropout rates in the
sham group. In addition, the study did not control the possible
effects of the use of analgesic drugs, which could have been
used in both groups (sham acupuncture and real acupuncture)
if there was no improvement in pain.

Moreover, the search strategy resulted in a small number
of eligible studies, resulting in a low sample size, which limits

BrJP. 2025, v.8:€202556 e Orsi ACK, Baptista LA, Hanai-Yoshida V, Araujo P

the robustness of the findings. This limitation increases the
chance of bias related to sampling, partially compromising the
generalization of the results. The limitation of the small number
of randomized clinical trials conducted in individuals with pain
evaluating analgesic outcomes of acupuncture, as well as the
bias in the quality of available evidence, was also reported in a
recently published systematic review'”. The authors highlighted
the need for new randomized clinical trials to be conducted with
methodological rigor and a significant sample size, in addition
to more research investigating subpopulations that may benefit
from non-pharmacological treatments.

Another limiting factor in the present review was the conduct
of the database search and analysis of duplicate articles by a
single reviewer. We understand that errors may occur in this
initial stage, although it is the phase with the least subjective
influence. It should be noted that all other stages of screening,
final selection of articles, data extraction, and risk of bias analysis
were conducted in duplicate, blinded and independently, and
described transparently.

CONCLUSION

Acupuncture appears to be effective in reducing pain in CP
conditions, and its clinical response seems to be based on central
and peripheral modulation of pain pathways, especially regarding
the emotional aspect of pain.

However, this result should be interpreted with caution due to the
small number of studies included in this review, the heterogeneity
in the choice of acupuncture points, and the presence of a high
risk of bias in the selected studies.

The present study’s findings contribute to the comprehension
of the central mechanisms of acupuncture in pain modulation.
In addition, the data highlight an important gap in literature
and underscore the need for future, methodologically well-
designed investigations that more robustly elucidate the
neurobiological mechanisms involved in acupuncture-induced
analgesia in humans.
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