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Background: Breast cancer lymphedema (BCL) is one of the most common complications of breast
cancer. Common western medical treatments for BCL, such as western medicine and lymphatic drainage,
are ineffective, and recurrence may easily occur, making treatment more challenging and placing a heavier
burden on patients. Acupuncture therapy is commonly used to treat BCL in China, and there are many
acupuncture therapies, including acupuncture, moxibustion, and the combination of acupuncture and
moxibustion. Given the difference in operation difficulty, efficacy and safety of these acupuncture types,
how to the most effective therapy is controversial. Therefore, the purpose of this study was to compare the
efficacy and safety of different acupuncture and moxibustion methods, so as to provide guidance for clinical
practice.

Methods: The PubMed, Web of Science, Embase, Cochrane Library, China National Knowledge
Infrastructure (CNKI), Wanfang, VIP, and SinoMed databases were searched to September 30, 2022.
Participants were diagnosed with BCL. Acupuncture was used in the intervention group, and other
acupuncture were used in the control group. Outcomes included arm circumference, visual analogue scale
(VAS), and safety evaluation. Risk of Bias Assessment Tool 2 (ROB2) was used to assess the risk of bias, Stata
16 was used for network meta-analysis.

Results: A total of 7 studies were included, with 422 patients. The interventions included fire acupuncture,
acupuncture (face), moxa-moxibustion, heat-sensitive moxibustion, moxibustion [traditional Chinese
medicine (TCM)], acupuncture combine with moxibustion, acupoint application. The risk of overall bias
was low or some concerns. The meta-analysis showed that: (I) arm circumference: acupuncture combined
with moxibustion was superior to acupoint application [mean difference (MD) =-0.54; 95% confidence
interval (CI): (-0.67, -0.41); P<0.05]. The surface under the cumulative ranking probability area (SUCRA)
ranking results showed that acupuncture combined with moxibustion may be the optimal method. (II)
VAS: acupuncture (face) was more effective than acupuncture (body) [MD =-0.85; 95% CI: (-1.09, -0.61);
P<0.01]. The SUCRA ranking results showed that acupuncture (face) had the best effect.

Conclusions: Based on the current evidence, acupuncture and moxibustion is of great efficacy and safety
for the treatment of BCL. Acupuncture combined with moxibustion is the most effective in reducing the arm

circumference, and acupuncture (face) is of the greatest analgesic effect.
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Introduction

Breast cancer is one of the most common cancers in
women, and represents a serious threat to women’s health.
According to reports, there were 2.089 million new cases of
breast cancer worldwide in 2020, and with an incidence rate
of 24.2%, breast cancer ranks first among female cancers (1).
The latest data on global cancer shows that in 2020, breast
cancer surpassed lung cancer to become the cancer with
the highest incidence rate in the world, and its incidence
continues to increase (2).

Surgery is currently the most effective way to treat early-
and mid-stage breast cancer. However, complications related
to surgical treatments may arise. Breast cancer lymphedema
(BCL) (3) is one of the most common complications after
breast cancer surgery. The surgical removal of the axillary
lymph nodes destroys the lymphatic system and blood
vessels, affecting the normal return of lymphatic vessels,
causing protein-rich lymph fluid to accumulate in the
interstitial spaces. Pain, limited mobility, and impaired limb
function seriously affect the quality of life of patients (4).
The incidence of BCL has been reported to range from
13.5% to 41.2%, and increases with the number of lymph
nodes removed (5). Axillary dissection, chemotherapy, and
radiotherapy significantly increase BCLs severity (5,6).

Western medical treatment for BCL mainly includes
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the following 4 approaches: lymphatic drainage, bandage,
rehabilitation exercise, and skin care. However, clinical
observations have revealed that the effect of such treatment
is not good, and it was easy to recur (7).

Acupuncture and moxibustion are important therapies in
traditional Chinese medicine (T'CM). Acupuncture refers
to inserting specifically-designed needles into patients’
skin and the underlying tissues at a certain angle, and
exerting manipulation to stimulate specific sites of the body,
so as to treat diseases. The inserting sites are acupoints.
Moxibustion refers to using prefabricated moxa cones or
sticks, which exert warm stimulation on the acupoints to
prevent or treat diseases. There are various acupuncture
and moxibustion modalities, including manual acupuncture,
ignipuncture, electroacupuncture, moxibustion, on-salt
moxibustion, acupuncture-moxibustion combination
therapy, acupoint application. Acupuncture is widely used
to treat BCL, and it is effective in reducing swelling, pain
relief, and improving patients’ quality of life. Numerous
meta-analyses have shown that acupuncture has good
efficacy and safety in the treatment of BCL (8-10).

A study has shown that local acupuncture could promote
blood circulation in the edema sites of the upper limb,
cause accumulation of inflammatory cells, and accelerate
local metabolism, so as to attenuate the edema (11). The
stimulative effect of acupuncture leads to re-dilation of
lymphatic vessels that are closed due to being damaged,
especially micro-vessels that are crucial to lymphatic return.
After the re-dilation, various immune cells are activated,
which could help limit the inflammatory response in the
process of wound healing, down-regulate the release and
accumulation of multiple celluloses, reduce the inter-tissue
adhesion within the shoulder joint, and improve its mobility
and function. Warm stimulation caused by moxibustion
or ignipuncture could effectively alleviate the pain and
promote recovery of the disease (12).

However, there are multiple modalities of acupuncture
and moxibustion, with different manipulating difficulty
levels and costs, as well as the efficacy and safety. Currently
published clinical trials comparing different acupuncture
and moxibustion modalities have revealed differences in
the efficacy among different modalities. For example, Yang
et al. (13), has reported that ignipuncture is more effective
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than conventional acupuncture, while study by Zeng
et al. (14), has shown that acupuncture (face) would be more
effective than the conventional acupuncture. However,
it remains unclear which of the two modalities would be
better. Selection of proper acupuncture and moxibustion
modalities is helpful to improve the therapeutic effects and
save treatment costs, so as to reduce clinicians’ workload
and alleviate burden on the patients. Compared with
conventional meta-analysis, network meta-analysis could
provide comparisons among different interventions for
one certain disease, and perform quantitative analyses to
assess and rank the efficacy of these interventions (15).
Therefore, this study applies network meta-analysis to
compare and rank different acupuncture and moxibustion
modalities, so as to identify the most effective acupuncture
and moxibustion modality and provide reference for clinical
practice. We present the following article in accordance
with the PRISMA-NMA reporting checklist (available at
https://gs.amegroups.com/article/view/10.21037/gs-22-
767/rc).

Methods
Registration

This study was registered on PROSPERO (No.
CRD42022357173).

Inclusion criteria

To be eligible for inclusion in this study, the articles
had to meet the following inclusion criteria: (I) study
type: randomized controlled trials (RCTs). There are no
restrictions on publication time or region; (II) patients
diagnosed with BCL according to relevant diagnostic
criteria (16,17). Notably, there were no restrictions
on race, nationality, age, gender, or course of disease;
(ITI) interventions: acupuncture. Because acupuncture
and moxibustion are usually used in combination,
the combined use of acupuncture and moxibustion is
considered as an intervention; (IV) control: acupuncture
(different from the intervention group); (V) outcome
indicators: arm circumference, and safety evaluation
(adverse reactions). Secondary outcome measures: visual
analogue scale (VAS) (18). Studies that reported on only
one of these outcome measures were included in the meta-
analysis.
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Exclusion criteria

Articles were excluded from the study if they met any of the
following exclusion criteria: (I) were duplicate documents;
(II) were published in languages other than Chinese and
English; (III) concerned non-RCTs (e.g., basic trials,
reviews, abstracts, or letters); (IV) the intervention is not
acupuncture; (V) studied inconsistent diseases; (VI) had
incomplete or incorrect data; (VII) included no mention
of the outcome measures examined in the study; (VIII) the
included interventions cannot be plotted on the network
evidence plot.

Literature search

We searched the PubMed, Web of Science, Embase,
Cochrane Library, China National Knowledge
Infrastructure (CNKI), Wanfang, VIP, and SinoMed
databases for articles published on RCTs examining the
use of acupuncture or moxibustion in the treatment of
BCL from the inception of the databases until September
30, 2022. The search used subject headings combined
with free words. The search terms included “breast cancer
lymphedema”, “breast cancer lymphedemas”, “breast
cancer treatment related lymphedema”, “breast cancer
related arm lymphedema”, “post mastectomy lymphedema”,
“acupuncture”, “pharmacopuncture”, “acupuncture

”

treatment”, “acupuncture”, “ear”, “electroacupuncture”,
and “moxibustion”. Taking the PubMed search as an
example, details of our retrieval strategy are provided in the

Appendix 1.

Literature screening and data extraction

Two researchers (S Wang and F Zhang) managed the
literature with Endnote and extracted data with Excel
according to the inclusion and exclusion criteria. First, the
imported articles were screened using Endnote. The titles
and abstracts of the articles were then read to exclude any
articles that clearly did not meet the inclusion criteria.
Finally, the full text was read to select the original studies
that were ultimately included in the meta-analysis. If
important information was not reported in the original text,
an attempt was made to contact the author by telephone
or Email. The extracted content included details of the
authors, publication date, basic characteristics of the
patients, sample size, intervention measures, treatment
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course, outcome indicators, funding sources, and risk factors
of bias (i.e., random method, allocation concealment, and
blinding). If there any disagreements arose during this
process, a third investigator was consulted (H Tang), and a
decision was reached following discussion.

Risk of bias assessment

Two researchers (F Zhang and W Ning) assessed the
risk of bias of included studies using the Risk of Bias
Assessment Tool 2 (ROB2) recommended in the Cochrane
Handbook (19), which contains the following domains:
randomization process, deviations from intended
interventions, missing outcome data, measurement of
the outcome, and selection of the reported outcome.
Each domain could be graded as “low risk of bias”, “some
concerns”, and “high risk of bias”. If all the domains are
graded as “low risk”, the overall risk of bias is low. If more
than one domain is graded as “some concerns” and none
of the domains graded as “high risk of bias”, the overall
risk of bias is “some concerns”. If more than one domain
is graded as “high risk of bias”, the overall risk of bias is
high.

Statistical analysis

The network meta-analysis was performed using Statal6’s
mvmeta, network packages. If the outcome indicators were
dichotomous variables, the relative risk (RR) was used,
and if the outcome indicators were continuous variables,
the mean difference (MD) was used together with the
confidence interval (CI).

A diagram of the evidence network was generated. The
size of the dots in the figure indicates the sample size of
the intervention, and the thickness of the line indicates the
amount of direct evidence between the interventions. If
there was a closed loop, an inconsistency model was used
to evaluate the degree of consistency between the results of
the direct comparison and the indirect comparison. If there
was no closed loop, the consistency model was used for the
analysis. If the P value was >0.05, the inconsistency was low.
If the P value was <0.05, the inconsistencies were reported,
and the evaluation results were treated with caution.

The heterogeneity between the studies was assessed. If
I’<50%, the heterogeneity among the studies was small, and
the fixed-effects model was used for the analysis. If I’>50%,
the random-effects model was used, and sensitivity and
subgroup analyses were performed to explore the source of
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heterogeneity.

The intervention measures for each outcome were ranked
by the surface under the cumulative ranking probability
area (SUCRA), and the higher the SUCRA value, the better
the effect of the intervention. A “comparison-adjusted”
funnel plot was generated to identify studies with small-
sample effects and publication bias, and Egger’s test was also
performed.

Results
Literature search and basic features

The preliminary search yielded 1,044 articles, and after the
screening, a total of 7 studies were included (13,14,20-24).
All studies were published in the Chinese language.
The publication area was China, and the publication
years ranged from 2017 to 2022. A total of 422 patients
(218 in the intervention group and 204 in the control
group) were included in the meta-analysis, all of whom
met the diagnostic criteria of BCL The studies included
in the meta-analysis examined the following 7 types of
acupuncture methods: fire acupuncture, acupuncture (face),
moxa-moxibustion, heat-sensitive moxibustion, moxibustion
(TCM), acupuncture combine with moxibustion,
acupoint application. The outcome indicators included
arm circumference, VAS, and safety evaluation (adverse
reactions). Figure 1 is a flow chart of the literature screening
process. Table 1 presents the basic characteristics of the
included literature.

Quality evaluation of the included articles

Five studies applied proper randomization (random
number table) (13,14,20,22,23), and 1 study (21) performed
randomization of high risk (odd and even numbers). For
allocation concealment, 2 studies (14,22) used sealed and
light-proof envelopes, and 1 study (20) put the allocation
under the management of a certain researcher. As for
blinding, all the included studies provided no descriptions
regarding the blinding. In 1 study (23), the number of
participants was uneven between the two group, so that
there might be possibility that the participants were aware
of the intervention and chose which group to be assigned.
Blinding is generally difficult to be implemented due
to complexities of acupuncture therapy. However, the
participants were of good treatment compliance, so the
absence of blinding would less likely affect the results.
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Records removed before screening:
¢ Duplicate records removed (n=330)
* Records marked as ineligible by
automation tools (n=271)
* Records removed for other reasons
(n=162)

Records excluded (n=167)

Reports not retrieved (n=64)
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Figure 1 Literature screening process.

Table 1 Basic characteristics of the included articles

Reports excluded:
¢ Cannot form network meta-analysis (n=8)
e Data repetition (n=5)
¢ Interventions were inconsistent (n=30)
etc.
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Sample size Age (years), mean + SD Interventions

Study Year Time Outcomes
| C | C | C

Yang et al. (13) 2021 30 30 57.73+3.49 56.86+3.39 1 2 2 weeks AC, S
Zeng et al. (14) 2021 32 32 53.56+8.15 55.44+9.81 3 2 3 weeks AC, VAS
Han et al. (20) 2020 20 10 59.95+4.77 62.00+8.76 7 1 7 weeks AC
Jiao et al. (21) 2017 15 15 45.62+3.52 45.57+3.50 7 5 9 weeks AC
Wang et al. (22) 2019 24 24 59.42+7.02 58.25+6.19 4 5 4 weeks VAS
Zhang et al. (23) 2022 77 73 45.85+4.88 45.62+5.01 7 8 4 weeks AC
Liu et al. (24) 2020 20 20 58.62+8.58 59.67+5.38 6 4 8 weeks VAS

Interventions: 1, fire acupuncture; 2, acupuncture (body); 3, acupuncture (face); 4, moxa-moxibustion; 5, heat-sensitive moxibustion; 6,
moxibustion (TCM); 7, acupuncture combine with moxibustion; 8, acupoint application. SD, standard deviation; |, intervention group; C,
control group; AC, arm circumference; S, safety; VAS, visual analogue scale; TCM, traditional Chinese medicine.
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Figure 2 Risk of bias assessment.
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Figure 3 Network diagram (arm circumference). Interventions:
1, fire acupuncture; 2, acupuncture (body); 3, acupuncture (face);
5, heat-sensitive moxibustion; 7, acupuncture combine with

moxibustion; 8, acupoint application.
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Figure 4 Network diagram (VAS). Interventions: 2, acupuncture
(body); 3, acupuncture (face); 4, moxa-moxibustion; 6, moxibustion
(TCM). VAS, visual analogue scale; TCM, traditional Chinese

medicine.
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Figure 2 shows a graph of the risk of bias assessment of the
included studies.

Network meta-analysis

Evidence network
Five studies reported the arm circumference, involving 6
acupuncture and moxibustion modalities. Acupuncture-
moxibustion combination therapy was the most commonly
used. There was no close loop in the evidence network
diagram. The consistency test showed that the consistency
was good.

There were 3 studies that reported the VAS, involving
4 interventions. There was no close loop in the evidence
network diagram. The consistency test showed that the
consistency was good. The evidence network diagrams of
outcome measures are shown in Figures 3,4.

Network meta-analysis results

Arm circumference

The overall heterogeneity was small. Network meta-analysis
produced 56 pair-wise comparisons, in which 6 were
statistically significant. The results showed that compared
with heat-sensitive moxibustion, fire acupuncture [MD
=-8.02; 95% CI: (-10.55, -5.49); P<0.05], acupuncture
(body) [MD =-7.38; 95% CI: (-10.25, -4.51); P<0.05],
acupuncture (face) [MD =-7.16; 95% CI: (-10.45, -3.87);
P<0.05], acupuncture combined with moxibustion [MD
=-8.06; 95% CI: (-10.54, -5.58); P<0.05], and acupoint
application [MD =-7.52; 95% CI: (-10.00, -5.04); P<0.05]
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Table 2 SUCRA ranking table

Arm circumference VAS
Interventions

SUCRA Sequence SUCRA  Sequence
1 80.6 2 - -
2 47.9 3 5.8 4
3 43.2 5 84.8 1
4 - - 51.7 3
5 0.0 6 - -
6 - - 57.8 2
7 83.5 1 - -
8 44.8 4 - -

Interventions: 1, fire acupuncture; 2, acupuncture (body); 3,
acupuncture (face); 4, moxa-moxibustion; 5, heat-sensitive
moxibustion; 6, moxibustion (TCM); 7, acupuncture combine
with moxibustion; 8, acupoint application. SUCRA, surface
under the cumulative ranking probability area; VAS, visual
analogue scale; TCM, traditional Chinese medicine.

were effective, acupuncture combined with moxibustion
was more effective than acupoint application [MD =-0.54;
95% CI: (-0.67, -0.41); P<0.05]. The SUCRA ranking was:
acupuncture combined with moxibustion > fire acupuncture
> acupuncture (body), acupoint application > acupuncture
(face), and heat-sensitive moxibustion. Acupuncture
combined with moxibustion was the most effective.

VAS

The overall heterogeneity was small. Network meta-analysis
produced 12 comparisons, in which 1 was statistically
significant. The results showed that acupuncture (face)
was more effective than acupuncture (body) [MD =-0.85;
95% CI: (-1.09, -0.61); P<0.01]. The SUCRA ranking
was: acupuncture (face) > moxibustion (TCM) > moxa-
moxibustion > and acupuncture (body). Acupuncture (face)
was the most effective in pain-relieving. The forest plots
and league table are provided in Appendix 1. Table 2 is the
SUCRA ranking.

Safety evaluation

One study (13) reported 1 case of hematoma caused by
acupuncture in the intervention group and 1 case of
fainting from acupuncture in the control group. The above
symptoms are mild, no special treatment is needed, and
patients can recover spontaneously in a short time. These
results indicate that acupuncture treatments are safe.

© Gland Surgery. All rights reserved.

221

Discussion

Breast cancer is a systemic comprehensive disease.
Lymphedema is likely to occur after surgery, which can lead
to swelling and pain of the limbs and affect the long-term
quality of life of patients. Its risk factors mainly include
the surgical methods, postoperative local radiotherapy, and
injuries and infections of the upper extremities. There is
currently no effective therapy for the treatment of upper
extremity lymphedema. Western medicine mainly controls
the swelling through the comprehensive treatment of the
upper limbs, but the long-term effect is not good, and it is
easy to recur. A study has shown that functional exercise can
promote strength and muscle gain and reduce the risk of
BCL (17). Effective treatment options need to be explored.
In China, acupuncture is widely used in the treatment of
BCL and has a good curative effect. However, the efficacy
of different acupuncture methods is different. Therefore,
this study used a network meta-analysis to compare the
efficacy of different acupuncture methods, with the aim to
provide a reference for clinical practice.

In total, 7 studies were included in this study, and >90%
of the articles published in the past 5 years were relatively
new. Network meta-analysis showed that acupuncture
combined with moxibustion would probably be the most
effective modality in reducing arm circumference. A study
has shown that acupuncture stimulation could cause a
physiological inflammatory response, promote blood
circulation in the edema sites of the upper limb, and induce
the accumulation of inflammatory cells, to maintain the
body homeostasis. It regulates local epidermal and dermal
plasma osmotic pressure and accelerates local blood flow
to attenuate the edema. The addition of electrostimulation
speeds up the systemic blood circulation, improve the
lymph fluid flow, and the positive reverse transport of
ions inside and outside the tissue. These effects promote
the rapid excretion of metabolic waste generated in the
life-maintaining processes, and reduce the inflammatory
response caused by trauma, thereby effectively alleviating
inflammation and edema (25). Burning moxa produces
volatile oil that is of antibacterial and bactericidal effects.
Its residue could attach to the skin, bringing warm
stimulation to exert therapeutic effects (26). Moxibustion
produces surrounding warm stimulation through its
own heat radiation and light radiation, so as to improve
local blood and lymphatic circulation, and accelerate the
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dissipation and absorption of inflammatory substances. On
the other hand, it could improve and enhance immunity
to exert anti-infection and analgesic effects. When using
the acupuncture-moxibustion combination, the warm
stimulation caused by burning moxa could be conducted
into the body through acupuncture, which could improve
the pain threshold and effectively relieve the pain. This
would be of greater recovery effect for the shoulder joint
function. The combination of acupuncture and moxibustion
could be synergistic, and could yield more remarkable
therapeutic effects (27). In reducing the VAS score, SUCRA
showed that acupuncture (face) might be the most effective
intervention. Acupuncture (face) is theoretically based
on holographics. In TCM, the face contains holographic
units of the whole body, forming a tiny holographic
projection system on the face. It is believed that there is
a holographically-targeted correspondence between the
disease location and facial acupoints. Facial acupoints
could be used to treat diseases all over the body. From the
perspective of anatomy, there are trigeminal nerves and
facial nerves in the distribution area of facial acupoints. The
two cranial nerves respectively control human sensation
and movement. Acupuncture stimulation might treat
diseases by regulating nerve conduction pathways (28).
Basis studies have found that acupuncture (face) exerts an
analgesic effect by regulating the release of exogenous and
endogenous algogenic substances (29,30). Multiple clinical
trials have indicated that acupuncture (face) is of great effect
on alleviating acute and chronic pain, visceral pain, bone
pain, and cancer pain (31-35). Moreover, it is easier to be
performed compared to conventional acupuncture, with
lower costs and higher safety. With regard to safety, 1 study
reported the safety. However, the patients’ symptoms were
mild with no need for intervention, and these symptoms
disappeared after a period of time. Clinicians should inform
the patients prior to implementation and strive to improve
surgical techniques to reduce the risk of adverse events.
Based on the current evidence, it can be concluded that
acupuncture is of good safety. However, due to a limited
number of included studies, the safety needs to be further
assessed by more clinical trials.

This study had several limitations. Firstly, some of
the included studies had methodological problems in
randomization, allocation concealment, and blinding.
Future studies should take into more serious consideration
the methodological quality, and report the results in strict
accordance with the CONSORT principle to improve the
quality of the reports and reduce the risk of bias. Secondly,
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the sample size of each included study was small, which
compromised the statistical power of this study. The lack
of standardized sample size estimation criteria in each
study might affect the validity of the study. Future studies
should implement a strict sample size calculation method,
and more well-designed clinical trials with a large sample
size are needed to provide high-quality evidence for clinical
practice. Thirdly, we only searched studies published
in Chinese and English, the literature search would be
uncomprehensive. Lastly, the number of included studies
was limited, which also compromised the validity of this
study. More studies performing direct comparisons for
different acupuncture and moxibustion modalities should
be conducted to identify the most appropriate intervention,
and to provide more robust support for clinical practice.

Conclusions

Based on the current evidence, acupuncture and
moxibustion is of great efficacy and safety for the treatment
of BCL. Acupuncture combined with moxibustion is
the most effective in reducing arm circumference, and
acupuncture (face) is of the greatest analgesic effect. This
deserves more attention and can serve as a reference
for clinicians when selecting clinical interventions. The
conclusion needs to be further validated by more well-
designed trials due to the low methodological quality of the
included studies.
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