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Abstract

Background Endometriosis is a common chronic gynecological condition characterized by the presence of endometrial
tissue outside the uterine cavity, leading to chronic inflammation, pelvic nodules and masses, pelvic pain, and infertility.
Acupuncture has been shown to improve pain associated with endometriosis by modulating abnormal levels of prostaglandins,
p-endorphins, dynorphins, electrolytes, and substance P. This review aims to evaluate the clinical efficacy of acupuncture in
treating endometriosis, specifically focusing on its efficacy in relieving pain associated with endometriosis.

Methods A comprehensive search was conducted in eight databases (PubMed, EMBASE, Cochrane, Web of Science,
China National Knowledge Infrastructure (CNKI), the China Biology Medicine (CBM), Wanfang, and Weipu database) to
identify randomized controlled trials (RCTs) published from database inception to December 16, 2022, which investigated
the use of acupuncture for endometriosis-related pain. Two researchers independently screened articles, extracted data, and
assessed methodological quality using the Cochrane Collaboration’s risk of bias tool. Meta-analysis was performed using
Stata statistical software.

Results A total of 1991 articles were identified, and ultimately, 14 studies involving 793 patients (387 in the acupuncture
group and 359 in the control group) were included. The control interventions in the included studies included placebo, tradi-
tional Chinese medicine (TCM), and Western medicine treatments. Meta-analysis results showed that compared to the control
group, acupuncture treatment for pain associated with endometriosis demonstrated significant reductions in pain severity
[SMD=-1.10,95% CI (- 1.45, — 0.75), P <0.001], improved response rate [RR=1.25, 95% CI (1.09, 1.44), P=0.02],
and decreased serum CA-125 levels [SMD =— 0.62, 95% CI (- 1.15, — 0.08), P=0.024]. Furthermore, subgroup analysis
revealed that electroacupuncture and auricular acupuncture were superior to the control group in reducing pain severity,
while auricular acupuncture and warm needling showed greater clinical efficacy compared to the control group. However,
there were no significant differences between electroacupuncture or fire needling and the control group in terms of pain relief.
The findings suggest that acupuncture is effective in improving pain associated with endometriosis.

Conclusions In conclusion, acupuncture is effective in alleviating dysmenorrhea and pelvic pain associated with endo-
metriosis, reducing serum CA-125 levels, decreasing the size of nodules, improving patients’ quality of life, and lowering
the recurrence rate. However, it should be noted that the current evidence is limited by the design and quality flaws of the
original studies, as well as a lack of research specifically focusing on subtypes of acupuncture. Therefore, caution should be
exercised when interpreting the results.
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What does this study add to the clinical work

Existed studies on acupuncture for endometriosis-
related pain did not distinguish treatment method
between acupuncture and moxibustion. In our study,
we only included articles on acupuncture alone as a
treatment method, and divided them into subgroups
to compare the efficacy of different acupuncture
methods.

Introduction

Endometriosis is a prevalent gynecological condition char-
acterized by the presence of endometrial tissue outside the
uterus [1]. It results in chronic inflammation, pain, and infer-
tility, significantly affecting the quality of life for women
[2]. In addition, individuals with endometriosis have a much
higher likelihood of experiencing depression, anxiety dis-
orders, and emotional disturbances compared to the general
population [3]. The most widely accepted pathophysiologi-
cal hypothesis for endometriosis is based on retrograde men-
struation, [2] but other potential factors include genetic pre-
disposition, immune dysfunction, estrogen imbalance, and
previous surgeries (such as cesarean section or abdominal
procedures) [4].

Treatment options for endometriosis primarily include
medication, surgery, and antiretroviral therapy. Commonly
used medications include non-hormonal treatments (such
as analgesics [5] and nonsteroidal anti-inflammatory drugs)
and hormonal therapies (such as combined oral contracep-
tives, progesterone, and gonadotropin-releasing hormone
analogues [GnRHa]) [6]. However, the efficacy of drug treat-
ments is limited [7], and hormone therapy does not eradi-
cate the disease and often causes significant side effects.
Progestogen-related adverse reactions include punctate and
breakthrough bleeding, weight gain, depression, breast ten-
derness, and fluid retention, [8] resulting in discontinuation
rates of 25-50% [9]. A study compiled existing literature
and demonstrated that traditional TCM can serve as a first-
line conservative option for managing endometriosis-related
pain, showing significant efficacy [10]. However, challenges
remain concerning the varied treatment responses based on
different TCM syndrome patterns.

Acupuncture is an effective, safe, and cost-effective treat-
ment modality that can address various types of acute and
chronic pain. There is growing research evidence supporting
the efficacy of acupuncture in relieving various types of pain,
particularly chronic pain conditions [11]. Extensive studies
in humans and animals have shown that acupuncture exerts
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various biological effects on the peripheral or central nerv-
ous system, neuroendocrine factors, neurotransmitters, and
other chemical mediators [12]. Acupuncture can improve
pain associated with endometriosis by modulating abnormal
levels of prostaglandins, f-endorphins, dynorphins, electro-
lytes, and substance P [13].

Given the lack of clear consensus on the efficacy of acu-
puncture as a standalone treatment for endometriosis, the
purpose of this meta-analysis is to determine the specific
effects of acupuncture in improving pain associated with
endometriosis.

Materials and methods
Electronic searches

Two researchers independently searched the following
databases: PubMed, EMBASE, Cochrane, Web of Science,
China National Knowledge Infrastructure (CNKI), China
Biology Medicine (CBM), Wanfang, and Weipu for RCTs
of acupuncture for pain associated with endometriosis which
published from database inception to December 16, 2022.
This was done to identify studies suitable for meta-analysis.
The specific search strategy and keywords used included
“Endometriosis,” “Acupuncture,” “acupuncture therapy,”
“Acupuncture, Ear,” “electroacupuncture,” and “acupunc-
ture points.” In addition, manual searches of reference lists
in relevant articles and grey literature were performed to
identify eligible studies. The search strategy is detailed in
the supplementary file 1.

Registration

In accordance with the study method for meta-analysis and
following the study procedures, we have registered our study
in PROSPERO, with the registration ID CRD42023389719.

Selection criteria

Participants (P): patients with confirmed endometriosis and
pelvic pain diagnosed by laparoscopy.

Intervention/comparison (I/C): the experimental group
received acupuncture as an intervention (including body
acupuncture, ear acupuncture, electroacupuncture, fire nee-
dling, and warm needling). The control group received pla-
cebo (routine care, sham acupuncture), Western medicine,
or TCM.

Outcome measures (O): primary outcome measures: pain
scores, overall efficacy rate. Secondary outcome measures:
serum CA-125 (CA125), pelvic mass volume, quality of life
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questionnaire (Endometriosis Health Profile-30 [EHP-30]),
and recurrence rate after 1 year.
Study design (S): RCTs published in Chinese or English.

Exclusion criteria

(1) Article types: non-RCTs, reviews, conference abstracts,
guidelines, animal experiments, case reports, treatment
experience summaries, and non-Chinese or non-English
literature. (2) Article status: articles with unavailable full-
text, incomplete data, or no relevant outcome measures. (3)
Participant characteristics: uncertain diagnosis, coexistence
of other gynecological diseases, postoperative endometrio-
sis, pregnant or lactating women, comorbidities with severe
systemic diseases (e.g., liver or kidney dysfunction, meta-
bolic syndrome, psychiatric disorders), etc. (4) Intervention
methods: interventions combining acupuncture with medica-
tion, moxibustion, thread-embedding at acupoints, or other
interventions apart from acupuncture alone.

Data extraction

Two authors independently conducted literature screening by
first reading the titles and abstracts to exclude studies that
did not meet the inclusion criteria, followed by a full-text
review of selected articles to determine final inclusion. Any
discrepancies were resolved through discussion between the
two reviewers, with the involvement of a third party if neces-
sary. Data extraction was performed by the two researchers
using a predefined electronic spreadsheet, and cross-checked
for accuracy. In case of discrepancies, a third researcher was
consulted. The following data information was extracted and
recorded: author, publication year, country, sample size, age,
patient diagnosis, intervention measures, control measures,
intervention protocols, intervention duration, and follow-up
duration.

Quality assessment

Two independent researchers used the Cochrane Collabo-
ration Risk of Bias Tool (CCRBT) to evaluate the quality
of the included studies. The Cochrane bias risk assessment
tool assessed the risk of bias using seven items designed to
address six different domains: (1) selection bias, including
random sequence generation and allocation concealment;
(2) performance bias, involving blinding of participants and
personnel; (3) detection bias, encompassing blinding of out-
come assessment for participants and personnel; (4) attrition
bias, evaluating incomplete outcome data; (5) reporting bias,
examining selective reporting; (6) other bias.

Each domain was rated as “high risk,” “low risk,” or
“unclear” as a result of the bias risk assessment. Follow-
ing completion of the assessment, the two researchers

cross-checked their results, and any disagreements were
resolved with the assistance of a third researcher.

Statistical analyses

For dichotomous variables, the relative risk (RR) was used
as the effect measure to calculate the response rate and the
recurrence rate after 1 year. For continuous variables, the
standardized mean difference (SMD) was used as the effect
measure to calculate outcomes such as pain scores and pel-
vic mass volume. Both measures were accompanied by 95%
confidence intervals (CI).

For this meta-analysis, Stata 15.0 software was used for
data analysis. Heterogeneity was quantified using Cochran’s
Q test and Higgins I%. A significance level of P <0.05 indi-
cated significant heterogeneity among the included studies,
leading to the utilization of a random-effects model. Oth-
erwise, a fixed-effect model was adopted. In cases where
heterogeneity was considerable, sensitivity analysis and sub-
group analysis were conducted to explore potential sources
of heterogeneity. A funnel plot was employed to visually
assess publication bias, and statistical tests for publication
bias, such as Egger’s and Begg’s tests, were performed.
The trim-and-fill method was used to analyze the influ-
ence of publication bias on the results of the meta-analysis
when publication bias was detected. A significance level of
P <0.05 was considered statistically significant, indicating
that the combination of the included studies yielded signifi-
cant results.

Results
Study selection

Following the search strategy, a total of 1991 relevant arti-
cles were obtained from the databases. After removing
duplicates, 1086 articles remained. Initial screening based
on titles and abstracts resulted in the exclusion of 998 arti-
cles, leaving 88 articles for full-text assessment. After 74
articles were further excluded according to a full-text review,
14 RCTs were finally included in the analysis [14-27]. The
flowchart of the literature screening process can be found
in Fig. 1.

Characteristics of the included studies
Participants

The 14 included studies involved a total of 793 patients,
ranging in age from 13 to 46 years. Among these studies,
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eight focused on dysmenorrhea associated with endometrio-
sis, five on pelvic pain related to endometriosis, and one
study reported both types of pain. Eleven studies were con-
ducted in China, while 3 were conducted in other regions,
namely Australia [14], Brazil [18], and the United States
[24].

Interventions

Among the included studies, eight utilized acupuncture, two
used warm needling, two employed fire needling, one used
electroacupuncture, and one used auricular acupuncture. The
treatment duration spanned from 5 weeks to 6 months, while
the follow-up period ranged from 2 months to 1 year.
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Controls

The primary control methods used in the studies included
placebo, TCM, and Western medicine. Three studies [14, 18,
24] utilized placebos (sham acupuncture or routine care), six
studies [15-17, 19, 20, 22] used Western medicine, and five
studies [21, 22, 25-27] employed TCM. The basic charac-
teristics of included studies are presented in Table 1.

Quality assessment

The risk of bias assessment for the included RCTs was
conducted following the Cochrane Handbook for System-
atic Reviews of Interventions. Two studies [16, 19] did not
specify the method of sequence generation and were rated as
having “unclear” risk. The remaining studies used random
number tables or computer-generated random sequences and
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Table 1 Characteristics of the 14 trials identified in the literature search
Studies Nation  Study type Sample Age Clinical Intervention Course of  Follow-up
size diagnose treatment  Visit
T/IC (pain T C
type)*
Mike A Australia Monocen-  14/15 334+7.3 Pelvic pain  Acupunc-  Usual care 2 months -
et al. tric ture
(2021)
(14]
Fan HL China Monocen- 31/31 345+1.9/355+1.5 Menstrual Warm Western - -
et al. tric pain needling medicine
(2019)
[15]
Shen Q China Monocen-  25/25 36+3/34+4 Menstrual  Warm Western 6 months 12 months
et al. tric pain needling medicine
(2017) Pelvic pain
[16]
Teng H China Monocen-  43/37 39+4/38+3 Menstrual ~ Fire nee-  Western 3 months —
et al. tric pain dling medicine
(2016)
[17]
Tatiane Brazil Monocen- 20/22 30.45+5.89/31.14+£6.92 Pelvic pain Acupunc- Simulated 5 weeks 2 months
Retal tric ture therapy
(2016)
(18]
Zhang X China Monocen-  36/36 33+6/35+7 Menstrual  Electroacu- Western 6 months 12 months
etal. tric pain puncture medicine
(2015)
(191
Liu QL China Monocen-  30/28 22-48 Menstrual  Fire nee- Western 3 months  6-12 months
etal. tric pain dling medicine
(2014)
[20]
Xiang DF  China Monocen-  30/28 34.6+5.9/34.6+4.9 Pelvic pain Acupunc-  Traditional 3 months —
etal. tric ture Chinese
(2011) medicine
[21]
Lin Y etal. China Monocen-  30/26 29.6 Menstrual  Acupunc-  Traditional 3 months 3 months
(2010) tric pain ture Chinese
[22] medicine
Chen LN China Monocen- 35/26 29.6 Menstrual ~ Acupunc-  Western 3 months 3 months
et al. tric pain ture medicine
(2010)
(23]
Wayne America Monocen- 10/8 17.8/17.0 Pelvic pain  Acupunc-  Sham acu- 8 weeks 6 months
Petal tric ture puncture
(2008)
[24]
Xiang DF  China Monocen-  37/30 22-45/24-47 Menstrual ~ Auriculoa- Traditional 3 months  —
etal. tric pain cupunc- Chinese
(2001) ture medicine
[25]
CaiJetal China Monocen-  40/40 33.4+5.7 Pelvic pain Acupunc-  Traditional 3 months —
(2015) [26] tric ture Chinese
medicine
Zhu 7Q China Monocen-  30/30 1546 Menstrual ~ Acupunc-  Traditional 3 months —
et al. tric pain ture Chinese
(2010) medicine
[27]

%Menstrual pain and pelvic pain both refer to pain associated with endometriosis
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were considered to have a “low” risk of bias. Two studies
[16, 19] categorized participants according to their outpa-
tient clinic visits, resulting in a “high” risk of bias. Five
studies [14, 15, 17, 18, 21] reported details of the random
allocation concealment and were rated as having a “low”
risk of bias. The remaining studies did not provide suffi-
cient information, resulting in an “unclear” risk rating. Two
studies [18, 24] used sham acupuncture or simulated acu-
puncture as control interventions, indicating a “low” risk
of bias. The other studies used TCM, Western medicine, or
routine care as controls, resulting in a “high” risk of bias.
Two studies [14, 24] reported blinding of outcome assessors,
leading to a “low” risk of bias. The remaining studies did not
mention blinding, resulting in an “unclear” risk rating. One
study [26] had incomplete outcome data, leading to a “high”
risk of bias. The other studies did not have missing outcome
data and were considered to have a “low” risk of bias. Two

A

studies [20, 22] did not report all prespecified primary out-
come measures, indicating a “high” risk of bias. The remain-
ing studies reported complete outcomes and were assessed
as having a “low” risk of bias. It was unclear whether the 14
included studies had other biases, and therefore, they were
assessed as “unclear”. The risk of bias assessment for the
included studies is shown in Fig. 2A and B.

Clinical outcomes of meta-analysis
Variation in pain level

Eight studies (including one reporting two types of pain)
compared the difference in pain levels between the acupunc-
ture group and the control group. The pooled results showed
significant heterogeneity (I*=65.7%); thus, a random-
effects model was employed for analysis. The overall results
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Fig.2 A Risk of bias assessment by individual trials; B overall risk of bias assessment using the Cochrane tool
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Fig. 3 Forest plot of outcomes A
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B Clinical effective rate. C
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indicated that acupuncture demonstrated a more significant
improvement in pain levels compared to the control group,
suggesting a positive effect on alleviating pain associated
with endometriosis (SMD=- 1.10,95% CI — 1.45, — 0.75,
P<0.001) (Fig. 3A).

Response rate

Eight studies compared the response rates between the acu-
puncture group and the control group. The pooled results
showed significant heterogeneity (I =64.9%); thus, a ran-
dom-effects model was employed for analysis. The overall
results indicated that acupuncture had a positive impact on
the response rate in patients with endometriosis-related pain
when compared to the control group (RR=1.25, 95% CI
1.09, 1.44, P=0.02) (Fig. 3B).

Variation in serum CA-125 levels

Four studies compared the changes in serum CA-125 lev-
els in peripheral blood between the two groups. The pooled
results showed significant heterogeneity (I*=77.6%); thus,
a random-effects model was employed for analysis. The
summary results indicated that acupuncture had a posi-
tive impact on reducing serum CA-125 levels in peripheral
blood compared to the control group (SMD=— 0.62, 95%
CI - 1.15, - 0.08, P=0.02) (Fig. 3C).

Other outcome measures

Two studies reported pelvic mass volume, three studies
reported the EHP-30-item questionnaire (one study [18]
reported the total score, one [24] reported both the total
score and the scores of the subscales, and one [14] reported
only the scores of the subscales. To compare the effect of
acupuncture on the quality of life of patients with endo-
metriosis, we standardized the criteria across three studies,
all using the total score of the EHP-30), and two studies
reported the recurrence rate after one year. Statistical analy-
sis results are presented in the table. Overall, acupuncture
showed positive effects in reducing pelvic mass volume,
improving the quality of life in patients with endometriosis,
and reducing the recurrence rate after 1 year compared to
the control group (Table 2).

Subgroup analysis

Subgroup analyses were conducted based on acupuncture
method, pain type, and control treatment type for pain level
and response rate. In addition, subgroup analysis was con-
ducted according to the scales used for pain scoring. The
results indicated that acupuncture significantly reduced pain
regardless of the acupuncture method, pain type, or control
treatment type (Table 3).

Sensitivity analysis

Sensitivity analyses were performed for pain level (Fig. 4A)
and response rate (Fig. 4B) by sequentially excluding each
study. The newly pooled effect sizes remained within the
range of the original overall effect sizes, indicating that the
meta-analysis results were stable and reliable.

Publication bias

Publication bias in pain improvement (Fig. 5) and response
rates (Fig. 6) was visually displayed using a funnel plot.
Begg’s and Egger’s tests were employed to assess the bias.
The results indicated that, for the pain improvement meas-
ure, the Begg’s test yielded a P value of 1.000, and the Egg-
er’s test yielded a P value of 0.928. For the response rate
measure, the Begg’s test yielded a P value of 0.009, and
the Egger’s test yielded a P value of 0.000. These findings
suggest the possibility of publication bias in the response
rate. Therefore, we further employed a trim-and-fill method
to address the bias. The trim-and-fill analysis, after adding
two studies, yielded an adjusted result of RR=1.193, 95%
CI 1.031, 1.355, which showed minimal change compared
to the original result. This indicates that even if publication
bias exists, it does not significantly affect the overall results
(Fig. 7).

Discussion
Meta-analysis of clinical effect
This study systematically evaluated 14 RCTs comparing the

clinical efficacy of acupuncture as monotherapy versus other
treatments (sham acupuncture, Western medicine, or TCM)

Table 2 Meta-analysis wa the Variable Number  Effect value 95% CI I? for heterogeneity P value
secondary outcome measures of studies
Pelvic mass volume —1.81 —2.25,-137 0.0% P<0.001
EHP-30 -1.29 —2.28,-0.30 76.50% 0.01
Recurrence rate after 1 year 2 0.55 0.29, 1.05 0.0% 0.07
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Table 3 Subgroup analyses of the pain level and clinical effective rate

Variable Subgroup Number Effect value 95% CI I? for heterogeneity P value
of stud-
ies
Pain level Acupuncture type Acupuncture 7 - 1.07 - 1.35,-0.80 22.2% P<0.001
Electroacupuncture 1 - 0.53 -1.00,-0.06 - 0.029
Auriculoacupuncture 1 —2.06 —2.65 —-146 - P<0.001
Pain type Menstrual pain 4 - 1.18 - 1.87,-049 81.9% P <0.001
Pelvic pain 5 - 1.05 —-1.42,-0.67 39.5% 0.001
Control type Usual care 4 —-0.99 -1.59,-0.39 56.4% 0.001
Western medicine 1 —-0.53 —1.00, - 0.06 - 0.029
Traditional Chinese 4 -1.33 - 1.79,-0.87 65.1% P<0.001
medicine
Clinical effective rate  Acupuncture type Acupuncture 3 1.20 1.01, 1.42 29.60% 0.034
Warm needling 3 1.55 1.28, 1.87 - P <0.001
Auriculoacupuncture 1 1.53 1.13,2.08 - 0.007
Electroacupuncture 1 1.03 0091, 1.17 - 0.643
Fire needling 1 1.14 0.93, 1.38 - 0.205
Pain type Menstrual pain 8 1.25 1.09, 1.44 64.90% 0.002
Pelvic pain 1 1.29 1.12,1.49 - 0.005
Control type Western medicine 6 1.27 1.06, 1.54 74.00% 0.011
Traditional Chinese 3 1.34 1.06, 1.69 68.80% 0.013
medicine
Scale type Pain score VAS 7 —1.131 —1.56,-0.70 73.70% P <0.001
NRS 1 - 0.957 -1.50,-041 - 0.001

for endometriosis-related pain. The comparison was made
in terms of pain level, efficacy rate, serum CA-125, pelvic
mass volume, EHP-30 score, and recurrence rate after 1 year.
The results indicated that acupuncture had superior efficacy
compared to the control group in all six aspects mentioned
above.

Furthermore, based on the significant heterogeneity
observed in the results and the differences in study char-
acteristics, we performed subgroup comparisons for pain
level improvement and response rate based on acupuncture
method, pain type, and control treatment type. In terms of
acupuncture method, we compared the pain level improve-
ment by acupuncture, electroacupuncture, and auricular
acupuncture with that in the control group, as well as the
response rate achieved by acupuncture, electroacupunc-
ture, auricular acupuncture, fire needling, and warm nee-
dling with that in the control group. The results showed
that acupuncture, electroacupuncture, and auricular acu-
puncture were superior to the control group in reducing
pain levels. Acupuncture, auricular acupuncture, and warm
needling achieved higher response rates compared to the
control group, while electroacupuncture and fire needling
did not show statistically significant differences in improv-
ing response rates compared to the control group. Regarding
pain type, we differentiated the improvement in pain level
and response rate achieved by acupuncture in dysmenorrhea

and pelvic pain associated with endometriosis. The anal-
ysis indicated that acupuncture had significant benefits
in improving pain and increasing response rates for both
symptoms. For control treatment type, we compared the
pain level improvement and response rate achieved by acu-
puncture with those obtained with TCM, Western medicine,
and conventional care. The results showed that acupuncture
had advantages over TCM, Western medicine, and conven-
tional care in reducing pain levels. Acupuncture also had
advantages over TCM and Western medicine in improving
response rates. The above results suggest that acupuncture
methods may contribute to the observed heterogeneity. How-
ever, caution should be exercised in interpreting the results
due to the limited number of studies available for different
acupuncture types.

Thirteen studies reported the selection of acupoints, with
one study reporting the use of auricular acupoints. The most
commonly chosen meridians were the Ren Meridian (12
studies) [14-23, 26, 27] and the Spleen Meridian (8 studies)
[14-20, 27]. The Ren Meridian originates from the uterus
and is referred to as the “Sea of Yin Channels” in TCM,
while the Spleen Meridian governs blood circulation. Both
meridians pass through the abdomen, making them suitable
for regulating menstruation and treating reproductive sys-
tem diseases. The most frequently selected acupoints were
Zhongji (RN3), Guanyuan (RN4), Qihai (RN6) (all on the
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Ren Meridian), and Sanyinjiao (SP6) (on the Spleen Merid-
ian). Zhongji (RN3), Guanyuan (RN4), and Qihai (RN6) are
located in the lower abdomen and have a close therapeutic
effect, while Sanyinjiao (SP6) is the meeting point of the
Foot Taiyin, Foot Shaoyin, and Foot Jueyin meridians, pro-
viding the function of regulating menstruation and reliev-
ing pain. Regarding the timing of acupuncture, 8 studies
[17,20-23, 25-27] chose to perform acupuncture 5-7 days
before menstruation, with each session lasting 20-30 min.
When comparing our study with existing meta-analyses
[28, 29] on acupuncture for endometriosis-related pain, both
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our study and Xu et al.’s [28] study demonstrated the posi-
tive effects of acupuncture in reducing pain levels, improving
response rates, and lowering serum CA-125 levels. Likewise,
Xiao et al. [29] reported positive effects of acupuncture in
reducing pain levels and improving response rates. However,
the interventions included in the existing meta-analyses were
not solely acupuncture but also combinations of acupuncture
with TCM, acupoint application, acupoint embedding, and
moxibustion. Therefore, they cannot specifically address the
effects of acupuncture as a monotherapy for endometriosis-
related pain. Our study specifically included RCTs using
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acupuncture as the intervention, allowing us to evaluate
the efficacy of acupuncture for endometriosis-related pain.
Moreover, Xiao et al. [29] differentiated subgroups based

on different control treatment types and compared their effi-
cacy with acupuncture. They found that acupuncture was
superior to TCM and Western medicine in terms of overall
response rate and improvement in symptom scores. They
also compared acupuncture combined with TCM versus
TCM alone and found no statistically significant differences
in efficacy rates for endometriosis-related pain. Based on the
above findings, we observed that there was no significant
advantage of acupuncture combined with TCM compared to
TCM alone. However, the present study demonstrated that
acupuncture alone showed superior clinical efficacy com-
pared to TCM. By comparing the original studies included
in the two meta-analyses and analyzing the TCM used in
the included literature, it is speculated that differences in
TCM may have contributed to these results. Furthermore,
to determine whether acupuncture alone is superior to acu-
puncture combined with TCM, further literature research or
the design of clinical trials is necessary. This will also be the
direction for our future follow-up studies.

Mechanism of acupuncture treatment
for endometriosis

The mechanisms underlying pain associated with endome-
triosis are complex and diverse, and have not been fully elu-
cidated. They can primarily be categorized into three main
factors: anatomical structure factors, pelvic microenviron-
ment factors, and sensitization of the nervous system [30].
Acupuncture has been proven to have analgesic effects [31]
and is effective in treating pain related to endometriosis.
In recent years, many scholars have analyzed the mecha-
nisms of acupuncture in treating endometriosis-related
pain through both clinical studies and animal experiments.
However, a comprehensive and systematic exploration of
its mechanisms remains lacking. Current studies have indi-
cated that acupuncture improves pain associated with endo-
metriosis by enhancing the body’s analgesic, endocrine, and
immune functions, as well as blood rheology [32].

Analgesic effects of acupuncture. Increased prostaglan-
din (PG) secretion is one of the mechanisms of pain and
is positively correlated with the degree of pain associated
with endometriosis. Prostaglandin E (PGE) can cause pain
by stimulating uterine contractions, leading to increased
intrauterine pressure and reduced blood flow. In a study by
Bai et al. [33] on a rat model of endometriosis, acupunc-
ture treatment resulted in a significant increase in blood
and endometrial PGE2 levels and a significant decrease in
PGFla levels in rats of the experimental group. The study
also found that the levels of serum Ca2+ were low, while
the levels of K+, Na+, and Cl— were high in rats of the
experimental group. After acupuncture treatment, these lev-
els essentially returned to normal, suggesting that changes in
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electrolyte levels in the body are involved in the formation of
dysmenorrhea associated with endometriosis, and acupunc-
ture may produce analgesic effects through this pathway.

Acupuncture for regulating endocrine function. Endome-
triosis is an estrogen-dependent disease in which hormonal
changes may affect the ability of endometrial cells to pro-
liferate, attach to mesothelial cells, and/or evade immune-
mediated clearance [34]. The action of estrogen is primarily
mediated by estrogen receptors (ERs). In endometriosis, the
expression level of ectopic endometrial ERa is significantly
downregulated, whereas ERf expression is much higher than
that in normal endometrium [35]. Studies [36] have shown
that acupuncture in a rat model of endometriosis can regu-
late the ERo/ERp ratio, thereby reducing the diameter of
ectopic cysts.

Acupuncture for regulating immune function. The devel-
opment of endometriosis is related to abnormalities in the
body’s immune regulation. Immune factors wield signifi-
cant influence in the processes of implantation, localization,
adhesion, and growth of endometriosis [37]. Studies [38] on
acupuncture in a rat model of endometriosis have found sig-
nificant reductions in the serum levels of IgA, IgG, and IgM,
increased spleen CD3, CD4, and CD4/CDS ratio, enhanced
peritoneal fluid NK cell activity in rats, and reduced serum
levels of IL-1 and IL-6. Acupuncture can regulate the disor-
dered immune mechanisms in endometriosis by inhibiting an
overly activated humoral immune response and improving
cellular immune function.

Scholars have summarized the pathways and mecha-
nisms proven to be involved in acupuncture treatment for
pain associated with endometriosis [39]. Acupuncture
improves endometriosis-related pain through NF-kB,
JAK2/STAT3, MAPK, VEGF/VEGFR, and PGE2 signal-
ing pathways.

Many clinical studies have proven that acupuncture can
reduce the serum CA-125 level in patients with endome-
triosis. Nevertheless, there remains a dearth of investiga-
tion into the underlying mechanisms, necessitating further
research efforts.

Strengths

This meta-analysis has several strengths. First, it involved
a comprehensive search across eight databases, ensuring
a more extensive retrieval of relevant studies. Second,
all 14 included RCTs exclusively utilized acupuncture as
the intervention. Moreover, this study conducted detailed
subgroup analyses, further comparing the efficacy of acu-
puncture for different types of pain. It also analyzed the
differences in pain severity improvement among various
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acupuncture techniques and examined the variations in
efficacy between acupuncture and different types of con-
trol treatments. Therefore, the conclusions drawn from this
study are more comprehensive, providing more meaning-
ful insights for the clinical treatment of endometriosis-
related pain.

Limitations

This study has several limitations: (1) the included stud-
ies were mostly single-center trials with small sample sizes.
(2) In terms of experimental design, most of the literature
did not mention the implementation of allocation conceal-
ment and blinding, which could introduce potential bias and
affect the reliability of the conclusions. (3) The majority of
the included studies utilized acupuncture as the interven-
tion, while there were fewer studies investigating other acu-
puncture techniques such as electroacupuncture, auricular
acupuncture, and fire needling. (4) Subjectivity in outcome
assessment scores may introduce implementation bias and
measurement bias. (5) The included studies lacked long-
term follow-up, preventing the confirmation of the long-term
effects of acupuncture on endometriosis-related pain.

Perspectives

Given the aforementioned limitations, it is anticipated that
future work will incorporate more multi-center, large-sam-
ple, and well-designed randomized controlled trials on dif-
ferent types of endometriosis-related pain and various acu-
puncture techniques.

Conclusions

Acupuncture is effective in relieving dysmenorrhea and
pelvic pain associated with endometriosis, reducing serum
CA-125 levels, decreasing pelvic mass volume, improv-
ing patients’ quality of life, and lowering the recurrence
rate. Therefore, acupuncture can be considered an effec-
tive alternative therapy. However, the current study designs
still have some shortcomings, and future large-scale, multi-
center RCTs are desired to further confirm the efficacy of
acupuncture.
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