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Abstract

Background: Breast cancer—related lymphedema (BCRL) is hard to control. Management may include lymphatic drainage,
skin care, bandaging, or even surgery. Since acupuncture has been proven to affect the neurophysiology and neuroendocrine
systems, it has the potential to control BCRL. Aim: To evaluate the effect of acupuncture in BCRL in randomized
controlled trials. Design: A literature search was performed, following the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) statement and without language restrictions. Data Sources: Five databases were
searched from inception tthrough September 2018. Only studies that fulfilled the eligibility criteria of evaluating the effect
of acupuncture on lymphedema in breast cancer were included. The methodological quality of these trials was assessed
using the Cochrane criteria, and meta-analysis software (RevMan 5.3) was used for analysis. Results: We examined 178
breast cancer patients from 6 trials. All included randomized controlled trials had medium to high quality, based on the
modified Jadad scale. The systematic review showed that acupuncture is safe and has a trend to improve symptoms,
but trials did not consistently measure outcomes. The meta-analysis showed that acupuncture produced no significant
improvement in the extent of lymphedema as compared with the control intervention (—1.90; 95% confidence interval =
—5.39 to 1.59, P =.29). None of the studies reported severe adverse events. Conclusions: Acupuncture is safe and has a
trend to improve the lymphedema related to breast cancer, yet it did not significantly change arm circumference in BCRL.
Future studies should include both subjective and objective measurements and large-scale studies are warranted.
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Introduction

'Division of Hemato-Oncology, Department of Internal Medicine,
Lymphedema is a term for lymphatic load that exceeds the Branch of Zhong-Zhou, Taipei City Hospital, Taipei, Taiwan
transport capacity of the lymphatic system, causing filtered *Institute of Traditional Medicine, National Yang-Ming University, Taipei,
fluid to accumulate in the interstitium.' Lymphedema may 2" » ) » .
. . . School of Traditional Chinese Medicine, College of Medicine, Chang
occur as a result of a primary lymphatic duct obstruction or Gung University, Taoyuan, Taiwan
secondary to treatment. Many breast cancer patients suffer *School of Chinese Medicine, China Medical University, Taichung,
from this troubling sign due to either obstruction of the lym- Taiwan
phatic channels or lymph nodes, infiltration with tumor :Flourish Traditional .Chinese Medicine CIir:lic, Taipei, .Taiwan.
cells (lymphangitic carcinomatosis) or Secondary to surgi— 7Medlcal Library, Natlona.l Cheng Kung University, Tal.nan,.Talwan ‘

- Department of Secretariat, National Cheng Kung University Hospital,
cal removal of lymph nodes (lymphadenectomy) and radia- College of Medicine, National Cheng Kung University, Tainan, Taiwan
tion therapy.” The incidence of lymphedema related to
breast cancer ranges from 13.5% to 41.2% and increases ) i 5 =

. 3.4 . . Tsai-Ju Chien, Division of Hemato-Oncology, Department of Internal
with the number of lymph nodes removed.™” Axillary dis- Medicine, Branch Zhong-Zhou, Taipei City Hospital, No. 87,Tong-De
section, chemotherapy, radiation, and obesity will signifi- Road, Taipei City | 1556 Taipei, Taiwan.
cantly increase its severity. Patients may also experience Email: silence02 1 @gmail.com
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substantial functional impairment, psychological morbidity,
and diminished quality of life.’

Since lymphedema is essentially incurable, many
patients ask for complementary therapy beyond diuretics
use and treatment of the underlying disease. From the
research, up to 60% to 80% of those with breast cancer turn
to complementary therapies. Types of complementary and
alternative medicine therapy include low laser therapy,®’
vitamin E supplements, yoga,® acupuncture, and meditation.’
However, the efficacy of these is uncertain. Among these
complementary therapies, acupuncture has been recognized
as having much more evidence-based support, yet some
physicians still question its efficacy and the increased risk
of infection.

Acupuncture, in the real world, is widely used by breast
cancer patients to improve symptoms such as pain, insomnia,
joint pain, and the flushing related to hormone therapy.'®"!
The mechanism by which acupuncture leads to physio-
logical or clinical changes is still unclear, but traditional
Chinese medicine (TCM) holds that it works through adjust-
ing the neurophysiologic and neurohormonal activity that
corresponds to regulating meridian energy (chi).'*"
Acupuncture has been postulated to affect the cardiovascular
system via the autonomic nervous system to improve micro-
vascular perfusion and the thermoregulation of the hands."
Accordingly, acupuncture has been applied in edema based
on the hypothesis that acupuncture increases the nitrous
oxide level in treated regions and thereby increases local cir-
culation.”” Acupuncture may also stimulate neuropeptides
and hormones, including B-endorphin, serotonin, oxytocin,
adrenocorticotropic hormone, gonadotropin-releasing hor-
mone, and corticotrophin-releasing hormone, as well as hav-
ing immunomodulation (anti-inflammation) and autonomic
nerve activity.'? Despite the rationality of these arguments, it
remains unclear whether acupuncture is effective in reliev-
ing the lymphedema associated with breast cancer. Therefore,
we conducted this review and meta-analysis of the related
trials to characterize the efficacy of acupuncture in treating
breast cancer—related lymphedema (BCRL).

Methods

Data Sources and Search Strategy

The conduct of this systematic review adhered to the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) statement'®'” to ensure transparent and
complete reporting. The structured search strategy was
developed by an experienced librarian with retrieval from 5
databases (Embase, Ovid Medline, Cochrane CENTRAL,
Scopus, and World Health Organization International
Clinical Trials Registry Platform), with no language restric-
tions, from their inception dates to September 2018.

Reference lists of eligible articles were also checked to iden-
tify additional studies.

The 2 key concepts used in the search, lymphedema and
acupuncture, included their synonyms (32 free-text terms
plus truncation symbols when appropriate) and controlled
vocabulary (4 Emtree terms and 5 MeSH terms). We
adopted Cochrane highly sensitive search filters to identify
randomized controlled trials (RCTs)."® The complete search
strategy is shown in Appendix 1 (available online).

Eligibility Criteria

All eligible studies examined women with breast cancer
who were also diagnosed with lymphedema related to breast
cancer. Only studies that used true needle acupuncture were
enrolled; excluded were studies that adopted transcutancous
electrical nerve stimulation, laser acupuncture, acupressure,
acupoints injection, or other acupoint stimulations such as
moxibustion. For consistency, only studies that measured
arm circumference were subjected to meta-analysis. Other
results from different outcome measurements are presented
in the article.

Study and Data Extraction

The searches of the 5 databases and additional sources led
to the identification of 132 potentially relevant articles.
The titles and abstracts that fulfilled the criteria of our
study were independently reviewed by 2 reviewers (Chien
and Liu), and the full texts of articles that met these criteria
were obtained. Final decisions on inclusion were made
after examination of the full articles. In cases of duplicate
publications, the most recent and complete version was
selected. Using these criteria, 126 of the 132 studies were
excluded. Among the exclusions, 36 articles were dupli-
cates, 62 titles/abstracts screened were not relevant, and 28
full-text articles assessed were “coverage not matched,”
reviews, non-RCTs, clinical trials in progress, trial regis-
ters, or conference abstracts.

Six unique studies were ultimately included in the sys-
tematic review. Three studies were conducted in the United
States: Bao et al'’ and Cassileth et al’®*'; 1 study was con-
ducted in Austria: Smith et al*’; and 2 studies were from
Asia: one from China, Yao et al,”> and one from Korea,
Jeong et al.** Owing to the inconsistency of outcome mea-
sures, only 2 studies were included in the meta-analysis to
evaluate arm circumference. The study selection flowchart
is shown in Figure 1.

The Risk of Bias and Quality Assessment

The quality of each study was assessed independently by 2
reviewers, applying the criteria recommended in the
Cochrane Handbook for Systematic Reviews of
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Figure |. Studies selection flowchart, which is based on PRISMA statement.
Liberati A, Altman DG, Tetzlaff |, et al. The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate health care

interventions: explanation and elaboration. PLoS Med. 2009;6:e1000100.

Interventions, version 5.1.0.”> We assessed 6 domains as
follows: (1) generation of randomization, (2) allocation
concealment, (3) blinding of participants and personnel,
(4) blinding of outcome assessment, (5) incomplete out-
come data, and (6) selective outcome reporting. The modi-
fied Jadad scale was used to evaluate the quality of the
included studies.***’

Statistical Analysis

To analyze the effects of acupuncture on outcomes (extent
of lymphedema assessed using mean change in arm circum-
ference between the affected and unaffected arms) after
treatment compared with baseline, we estimated the
weighted mean differences and 95% confidence intervals
(CIs) from each study using Review Manager (RevMan)
Version 5.3 for Windows (The Nordic Cochrane Centre,
The Cochrane Collaboration, Copenhagen, Denmark). For

weighted mean differences, a result of 0 reflected “no
effect” and less than 0 favored the acupuncture interven-
tion. Statistical heterogeneity was assessed by using y” test
(P <.1). The I’ statistic was also calculated, and we consid-
ered I* > 50% to indicate significant heterogeneity across
studies." A random-effects model was used if significant
heterogeneity was shown among trials. Otherwise, results
were obtained from a fixed-effects model.

Results

Evaluation of Quality and Descriptions of the
Included Trials

Table 1 shows the risk of bias in each of the 6 domains. Half
of the studies were of high quality while half were catego-
rized as being high risk due to lower level of evidence. The
modified Jadad scale represents the quality of an RCT, and
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Figure 2. The summary of risk od bias of the included trials.

Table 2. Risk of Bias in the Included Trials®.

Incomplete Selective
Allocation Patients ~ Assessor Outcome Data Outcome Modified Jaded
Author (Year) Randomization =~ Concealment  Blinding Blinding Addressed Reporting Scale
Bao et al'’ (2018) Low Low Low Low Low Low 5
Yao et al” (2016) Low Low Low Low Low Low 5
Jeong et al** (2015) High Unclear High Unclear Low Low 2
Smith et al”? (2014) Low Low Low Low Low Low 5
Cassileth et al*' (2013) High Unclear Unclear Unclear Low Low 2
Cassileth et al®® (2011) High Unclear Unclear Unclear Low Low 2

*Modified Jadad Scale: Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of reports of randomized clinical trials: is blinding necessary? Control

Clin Trials. 1996;17:1-12.

has a maximum of 5 points (1 point each for randomization,
appropriate randomization method, describing dropouts,
patient blinding, and assessor blinding).*® The 3 RCTs
included in this systematic review were all of high quality;
the others, albeit not RCTs, still have reference value as
pilot studies in the emerging area of use of acupuncture in
BCRL.

Figure 2 summarizes the risk of the included trials; 66%
can be categorized as low risk. To be more complete, we
also contacted authors to identify additional studies and
asked them to provide methodological details when data
were missing.

The 6 prospective trials examined 169 patients with
breast cancer (Table 2). The sample sizes ranged from 9 to
73 patients, and the average age was 58.3 years (range
41-79 years). The controlled treatments were wait-list,
medication (diosmin), or current treatment; no sham acu-
puncture was applied in these trials to determine the

placebo effect of acupuncture. However, most studies
adopted objective measurements such as bioimpedance or
change in arm circumference; some also measured symp-
toms by using a Visual Analogue Scale or quality of life
assessment. The heterogeneity and limited number of stud-
ies may have contributed to some risk of bias. Because the
included trials did not adopt a consistent outcome measure-
ment, we could apply meta-analysis only to the 2 studies
that measured change in arm circumference.

Effect of Acupuncture on the Extent of
Lymphedema of BCRL

Due to the limited number of studies, we did not perform
funnel plot analysis and publication bias cannot be excluded.
We observed significant between-study heterogeneity in the
effect of acupuncture on extent of lymphedema (change of
arm circumference; /> = 78%). For the 2 trials that reported
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Acupuncture Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 895% Cl IV, Random, 95% CI
Bao 2018 -0.45 248 36 -0.06 252 37 883%  -0.39[F1.54, 0.76)
Yao 2016 -8.15 469 15 -4148 393 18 M.7% -4.00[-7.10,-0.90]
Total (95% CI) 51 52 100.0%  -1.90[-5.39, 1.59]

Heterogeneity: Tau®=5.10; Chi*=4.59, df=1 (P = 0.03), F=78%
Testfor overall effect Z=1.07 (P =0.29)

-100 -50 0 50 100
Favours [acupuncture] Favours [control]

Figure 3. Effect of acupuncture on extent of lymphedema in acupuncture in breast cancer—related lymphedema (arm circumference).

the difference in arm circumference between the affected
and unaffected arms, no significant improvement in extent
of lymphedema was observed in subjects treated with acu-
puncture (—1.90; 95% CI =—5.39 to 1.59, P = .29; Figure 3)
as compared with the control intervention.

Discussion

To date, BCRL remains an uncontrollable complication for
breast cancer survivors and current treatments are subopti-
mal. For this reason, patients seek acupuncture or other com-
plementary therapy for symptom relief. BCRL patients are
not old and most are at Eastern Cooperative Oncology Group
Performance Status 1 to 2. Lymphedema, therefore, repre-
sents a major obstacle to their ability to resume normal activi-
ties and to have improved quality of life. From the limited
results of our study, we can only note that acupuncture is safe
and probably has the effect of relieving lymphedema.

Consensus About How to Evaluate BCRL
Severity

Many factors prevent firm conclusions at this time. First,
the topic of acupuncture in BCRL is still new with few stud-
ies, only half with control arms. Second, there is no consen-
sus on how to evaluate the severity of BCRL except for
measuring arm circumference, the method adopted by most
studies. Arm circumference is the most intuitive and mea-
surable data to collect; nevertheless, there will be some bias
in measuring in terms of the measure levels and timing. In
this systematic review, we note that Bao et al** chose bio-
impedance between the affected and unaffected arms as an
objective measurement. Bioimpedance, defined as the abil-
ity of biological tissue to impede an electric current, has
been a reliable and accurate tool for documenting the pres-
ence of lymphedema since early 2000, with some studies
even using it to detect subclinical BCRL before and after
surgery.” Although it is noninvasive, ways to interpret bio-
impedance vary and bioimpedance has been applied in a
wide range of clinical settings.”> Bioimpedance has been
used clinically to estimate and evaluate body composition.*
Although only one study in our review adapted this method,
it may be more widely used in the future to provide a more
objective measure than arm circumference.

Symptom Measurement Beyond Arm
Circumference

We note that the included trials did not consistently record the
symptoms of BCRL. Each used different methods to monitor
lymphedema-related symptoms. Smith et al** chose the vali-
dated Lymphedema Symptom Intensity and Distress Survey—
Arm and Trunk as a measurement,** while Jeong et al** used a
Visual Analogue Scale to check symptoms. Yao et al*® used not
only an effective index for upper-limb lymphedema but also
the range of motion of the shoulder joint and quality of life as
outcome measures. The distinct methods impeded meta-analy-
sis. However, previous studies indicate that arm swelling may
not be as important as the specific types of arm symptoms
present, which may be more meaningful in terms of quality of
life to survivors of breast cancer with lymphedema.*' Previous
research has also indicated a significant correlation between
symptoms and function.” Likewise, Yao et al”> included the
function assessment (shoulder range of motion) as an outcome
measurement. However, it is important to recollect that using
the presence of symptoms as a diagnostic indicator or prognos-
ticator of lymphedema still has limitations.

Accordingly, in the study of BCRL, it is crucial to combine
subjective symptomatic and quality of life self-reports with
objective measures of the level of lymphedema, be they arm
circumference, bioimpedance, or even water displacement.”
So far, no definite measurement exists to evaluate BCRL
clinically. The methods most used were bioimpedance, water
volumetry, tape measurement, and perometry, although only
bioimpedance can detect alterations in the extracellular fluid
from stage one lymphedema.**

Bias From Acupuncture Style

Another bias lies in the types of acupuncture used: warm
acupuncture, saam acupuncture, manual (traditional) acu-
puncture, or even electro-acupuncture. Whether the adjunct
stimulation, such as warm (moxibustion) or saam (Korean
style), will affect outcomes is unknown. Each study design
was distinct in the acupoints and practice intervals chosen;
they agreed in that acupuncture was practiced based on the
Meridian theory. According to TCM, BCRL is caused by
meridian stagnation, with fluid retention beneath the upper
arm skin because of injury at operation; through stimulation
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of the acupoints, the chi flows more smoothly along the
meridians and thereby decreases the edema or inflammation
reaction around the nearby tissue. Therefore, the style of
acupuncture varied only in the amount of effect; the dredg-
ing of meridians was the same.

Heterogeneity From the Measurement of
Lymphedema

Another bias lies in the fact that some studies compared the
outcome (arm circumference) by comparing affected and
unaffected arms in each subject, which is a between-arm
design, while others chose within-arm analysis, which com-
pares pre- versus posttreatment circumference for the affected
arm only. This can lead to confusion in the description of
studies. Since some studies were pilot studies, the true effect
of acupuncture on BCRL is not completely confirmed in this
systematic review because there are too few controlled stud-
ies. Furthermore, regarding the inclusion criteria for patients
with lymphedema, since the interval after surgery is varied,
most studies include patients suffering from lymphedema for
at least 6 months but less than 5 years since it is debatable
whether lymphedema is an acute effect. To this point, the
studies that were included in the meta-analysis excluded
acute-postoperative edema and thus are more convincing.

Why Choose Acupuncture in Dealing With BCRL

Although lymphedema is a devastating symptom of cancer, it
has no cure. The goal of lymphedema therapy is to restore
function, reduce physical and psychologic suffering, and pre-
vent the development of infection. Current treatments include
pharmacologic therapies, hygiene and skin care, physical
therapy and compression, and palliative surgery. The benzo-
pyrones (including coumarin and flavonoids), when com-
bined with complex physical therapy, have been successful
against the disease in a few studies. Diuretics are not effec-
tive in treating lymphedema. Physical therapy and compres-
sion, including special massage techniques and compression
bandages, provides temporary relief. Palliative operations
such as vascularized lymph node transfer and lymphati-
covenular bypass surgery are the last choice of patients
already suffering from operation-related lymphedema, since
their efficacy is not guaranteed. Therefore, acupuncture,
which can promote meridian circulation and metabolism in
the region, is the most promising non-invasive treatment.*

The Potential of Acupuncture in BCRL

Previous research indicates that acupuncture can mediate the
peripheral nervous system by increasing levels of various
endogenous opioids, anti-inflammatory cytokines, and neuro-
peptides both systemically and locally.*® One study found that
manual acupuncture produces a phenotypic switch in

macrophages and increases interleukin (IL)-10 concentrations
in muscle, reducing pain and inflammation.’® Others have
shown reduced plasma levels of IL-1, IL-6, and tumor necro-
sis factor-a. after acupuncture.”’* The antioxidative and
immune system regulation of acupuncture have been shown
in edema, rheumatic arthritis, and menopause symptoms.'"*
On the other hand, from a TCM perspective, pain and swell-
ing are due to stagnation of meridians; acupuncture, which
promotes chi and circulation, will dredge the clots in blood
vessels or lymph ducts, restoring the flow of meridians. It is
difficult to interpret the meridian system in a Western medical
form; yet, in our previous study, we demonstrated that the
Yin-Yang theory of the meridian system is somehow compat-
ible with the autonomic (vagal-sympathetic) nervous sys-
tem.***! In this context, we can understand how acupuncture
works to regulate cytokine activity and thereby affect the neu-
roendocrine and nervous systems, in turn, alleviating BCRL.
The efficacy may not be obvious due to the experimental
design or type of adjunct used with acupuncture, such as elec-
trostimulation or warm stimulation or even laser stimulation;
nevertheless, the ability of acupuncture to stimulate the merid-
ian system is worthy of further large-scale investigation.

To our knowledge, this is the first systematic review of
acupuncture in BCRL, although not only RCTs were
included due to the limited number of clinical trials in this
emerging area. From our review, we can only state the
safety of acupuncture in BCRL with no side effects or infec-
tion reported. However, efficacy remains a matter of debate,
since few patients were included in the meta-analysis. Even
though acupuncture was shown to help reduce arm circum-
ference in one individual study, the effect did not reach sta-
tistical significance in the meta-analysis. The extent of
symptom improvement cannot be analyzed due to the vari-
ability between studies in the tools used to measure effects.
To be more concise, further study is needed to achieve con-
sensus in measuring the parameters germane to BCRL, no
matter the objective measurement used or subjective symp-
toms and quality of life reported.

Limitations

This systematic review is the first to examine the role of acu-
puncture in BCRL; however, some limitations remain. First,
not all studies were of high quality and some were not of
RCT design. Second, the number of enrolled patients in each
study was small. Third, variations between studies may have
led to bias; these include use of different controls, treatment
sessions, periods between treatments, acupoints, lymph-
edema status of patients, and blinding of test outcomes.
Actually, since TCM does not advocate the use of a standard-
ized, one-size-fits-all acupuncture regimen, standardization
of results will always be an issue in this research. Last, this
field lacks consensus about the measurement of lymph-
edema, which made concise meta-analysis problematic.
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Conclusion

This systematic review of existent clinical trials demon-
strates the safety of acupuncture in BCRL, yet the benefit in
reducing arm circumference did not reach statistical signifi-
cance and the effect on symptom relief is unknown due to
the inconsistency of study design. The conduct of further
large-scale RCTs is indicated. So far, the therapeutic effect
of acupuncture on BCRL make it a low-cost, noninvasive
part of lymphedema management.
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