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ABSTRACT

Background Effective treatment for breast cancer-related chronic lymphedema (Bcrr) remains a clinical challenge.
Acupuncture and moxibustion treatments have been shown to be beneficial and safe for treating BCRL. In the present
randomized controlled trial, we compared the effectiveness of combined acupuncture and moxibustion (“warm
acupuncture”) with that of diosmin in BcrL.

Methods Breast cancer patients who met the inclusion and exclusion criteria (n = 30) were randomized to
experimental and control groups (15 per group). On alternate days, patients in the experimental group received 30
minutes of acupuncture at 6 acupoints, with 3 of the needles each being topped by a 3-cm moxa stick. The control
treatment was diosmin 900 mg 3 times daily. The control and experimental treatments were administered for 30
days. Outcome measures included arm circumferences (index of effectiveness), range of motion [Rom (shoulder joint
function)], quality oflife, clinical safety, and adverse events.

Results Measured by theindex of effectiveness, BcRLimproved by 51.46% in the experimental group and by 26.27%
in the control group (p < 0.00001). Effects were greatest at 10 cm above the elbow and at the wrist, where the warm
needling was provided. Impairments in shoulder joint Rom were minimal at baseline in both treatment groups.
However, the roms of rear protraction, abduction, intorsion, and extorsion in the experimental group improved
significantly; they did not change in the control group. Self-reported quality of life was significantly better with
warm acupuncture than with diosmin. No adverse effects were reported during the treatment period, and laboratory
examinations for clinical safety fell within the normal ranges.

Conclusions Compared with diosmin, warm acupuncture treatment can effectively reduce the degree of BCRL
at the specific acupoints treated and can promote quality of life. Warm acupuncture showed good clinical safety,
without any adverse effects on blood or the cardiovascular system.
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INTRODUCTION for Bca-related lymphedema (Bcrr) and identified axillary
dissection and radiotherapy asimportant treatment-relat-

With the increase in the incidence of breast cancer (Bca) ed risk factors. Elevated body mass index and infections

and improvements in Bca survival observed globally!, ap-
proaches to improve physical and psychosocial treatment
outcomes are needed. Upper-arm lymphedema is a major
complication observed during Bca treatment. A systematic
review and meta-analysis reported an incidence of 21.4%

are also risk factors for Bcrr.2. Chronic BCrL can lead to the
formation of excess subcutaneous adipose tissue secondary
to slow or absent lymph flow. The result can be debilitating
physical effects, including arm swelling and stiffness, and
skin thickening and roughness. Beyond those physical
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impairments, BCRL has adverse psychological effects and
can ultimately negatively affect recovery from Bca 3. Be-
cause effective treatments are limited, BCRL remains an
important challenge in the treatment of Bca.

A number of methods to assess upper-limb lymphede-
ma are used in clinical and research settings 4. Measuring
arm circumference at predetermined distances from an-
atomic landmarks remains one of the main assessments
because of its advantages: affordability, transportability,
user-friendliness, non-invasiveness, and time savings °.
Related assessments include the functional assessment of
upper-limb lymphedema, including range of motion (Rom)
of the shoulder joint and quality of life. Patients with Bca
undergoing modified radical mastectomy often experience
complications of BcrRL and perform worse in the shoulder
joint functions of anteflexion, backward extension, eleva-
tion, abduction, adduction, internal rotation, and external
rotation than do patients free from BCRL. Restriction in
above-the-shoulder-joint activities is suggested to negatively
affect quality oflife, because quality of life scores are lower
in patients with BcRLthan in those free from the condition®.

There is no consensus on a single specific treatment
for BCRL, but a combination of therapies is recommended”.
Those therapies includes manual and mechanical lymph
drainage, exercise and myolymphokinetic activities, com-
pression garments and bandages, carefulness with hygiene
and daily tasks, and psychological support. In China, BCRL
is ascribed to a disease called “edema” that, in the theory
of Traditional Chinese Medicine (Tcm) is caused by chi defi-
ciency and blood stagnation. The Chinese herbs having the
traditional functions of improving chiand blood circulation
by way of oral intake or external fuming and steaming have
demonstrated positive results for more than 20 years®. De-
coctions of traditional Chinese herbs for the treatment of
lymphedema have been reported to produce good results®.

Among the various Tcwm therapies, acupuncture plays
akeyrolein the treatment of lymphedema. Acupuncture is
suggested to be effective and affordable, to cause few side
effects, and to improve quality of life for patients '°. Many
methods of acupuncture treatment have been explored in
patients experiencing BCRL (including simple acupuncture,
moxibustion, electric acupuncture, warm acupuncture, and
point injection, among others), and all methods, either as
single therapies or in combination with other treatments
(including Western medicine and Chinese medicine), were
reported to have beneficial effects . Treatment using acu-
puncture combined with medication for Bca patients with
BCRL was reported to have a better effect than medication
alone 2. Moxibustion combined with shoulder joint function
recovery training has also been evaluated in the treatment
of BcrL. The results suggested that combining moxibustion
with trainingled to statistically significantimprovements '3.
Taken together, the foregoing findings suggest that treating
BCRLwith acupuncture and moxibustion combined, such as
in warm acupuncture, might have beneficial effects.

Current treatment options for BCRL are often time-
consuming, expensive, and temporary 415, There is a press-
ingneed to find an effective means of treating BcrL and thus
improving quality oflife and re-establishing self-confidence
for affected patients '%. Our randomized, parallel-arm trial
compared the effect of warm acupuncture for 1 month with

acontrol treatment of diosmin on quantitative measures of
swelling in various parts of the upper arm, six-direction
shoulder joint function, self-reported quality of life, and
parameters of clinical safety.

METHODS

Study Protocol and Research Ethics

The research protocol was approved by the Institutional
Review Board of Human Research in the Affiliated Hospital
of Nanjing University of Traditional Chinese Medicine.
During January-December 2013, women from the outpa-
tient department of Jiangsu Provincial Hospital of Tradi-
tional Chinese Medicine were identified and screened, and
after informed consent was obtained, were enrolled into
the study. Women were included if they

were 30-80 years of age.

had unilaterallymphedema resulting from surgery for
Bca (defined asmore than a 3 cm difference in circum-
ference between the affected and unaffected arms).
had met the clinical diagnostic criteria for between 6
months and 5 years.

had at least 2 months of stable BcrL after primary
treatment.

had upper-limb lymphedema symptoms including
stiff or hard skin and impaired range of motion in the
shoulder joint.

Women were excluded if they

were receiving other treatments for lymphedema (ex-
ercise, massage, or compression garments, and so on).
had Bca recurrence; other internal organ metastasis;
other cancers; or serious heart failure, kidney failure,
liver disease, and so on, that could potentially affect
the evaluation of edema.

Reasons for a patient to leave the trial included

withdrawal of consent,
failure to adhere to the research plan, and
occurrence of serious adverse events.

Study Design

Assuming an alpha of 0.05, 80% power, and an expected
effect size of 20% improvement, the trial had to enrol 30
women 6. The 30 patients who met the inclusion and ex-
clusion criteria were equally allocated to the experimental
and control groups using random numbers.

Treatment Technique

Patients assigned to the experimental treatment group
received acupuncture treatment (0.45x25 mm needles:
Suzhou Medical Instruments, Suzhou City, China) for 30
minutes on alternate days for a period of 30 days (Figure 1). A
neutral supplementation and draining method was applied
at6acupoints: Shousanli (LI.10), Quchi (LI.11), Binao (LI.14),
Jianyu (LI.15), Waiguan (S].5), and Jianliao (SJ.14). In addi-
tion, 3-cm moxa sticks for warm acupuncture (Xuyu Huatuo
Company, Xuyu, China) were placed atop the needles at the
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SJ.5, L1.15, and SJ.14 acupoints. “Warm acupuncture” (also
called thermo-acupuncture) is an indirect way to combine
moxibustion treatment with acupuncture 7. A moxa stick
is attached at the tail of the needle that has been inserted
into an acupoint, and the stick is burned to provide heat
via the needle.

Patients assigned to the control treatment group re-
ceived 900 mg diosmin tablets (Nanjing Zhengda Tianging
Pharmaceutical, Nanjing, China) and were instructed to
take them orally 3 times daily for 30 days.

In both groups, objective measures of BCRL were eval-
uated and recorded at baseline and at weekly intervals
throughout the 30-day period.

Outcome Measures
These outcomes were measured:

Effective index for upper-limb lymphedema: Cir-
cumferential arm measurements were taken using a
modification of the Lopez Penha method 8. To allow
for a flexible assessment of the effects of particular
acupoints on lymphedema, a leather measuring tape
was used to measure arm circumference at the wrist
and elbow creases and at 10 cm above those creases.
The effective index was then calculated as follows:

Effective index (%) =
(upper-limb arm circumference
before treatment —
upper-limb arm circumference
after treatment) /
(upper-limb circumference
of the affected arm
before treatment —
upper-limb circumference
of the unaffected arm
before treatment)

roM of shoulder joint: Two professional medical
practitioners independently measured the angles (in
degrees) of anteflexion, rear protraction, adduction,
abduction, intorsion, and extorsion that the subjects
could reach without discomfort. The average of the two
measurements was recorded. Shoulder joint Romin the
affected arm was evaluated as a percentage relative to
the rom in the unaffected arm.

Quality of life: Self-reported quality of life was as-
sessed using a simplified and modified form of the
European Organization for Research and Treatment
of Cancer’s QLQ-30 questionnaire for the evaluation
of quality of life in Bca patients 1°. Possible responses
included “satisfied,” “bothered sometimes,” “annoy-
ance,” and “terrified or horrible” or were recorded on
a 0-3 Likert scale for which 0 indicated “satisfied.”
Clinical safety and adverse events monitoring: Rou-
tine blood tests, electrocardiography, and hepatic
and renal function tests were performed before and
after treatment. Any serious adverse events related to
acupuncture such as bruising, bleeding, and infection
of the acupoints were recorded and controlled with
independent monitoring.

Statistical Analysis

The SPSS Statistics software application (version 17.0:
SPSS, Chicago, IL, U.S.A.) was used to perform the data
analysis, with quantitative data being evaluated by t-test;
grade data, byridit analysis; and categorical data, by chi-
square test.

RESULTS

Participant Recruitment and Characteristics

Of 53 women assessed for eligibility, 30 were enrolled into
the study (Figure 2). All study participants had undergone
modified radical mastectomy, and 5 in each group had

FIGURE 1 Acupoints used to treat lymphedema. In the experimental
group, acupuncture was administered on alternate days for 30 days at
6 selected acupoints from shoulder joint to wrist in the affected upper
arm: Jianyu (LL.15), Jianliao (S).14), Binao (L1.14), Quchi (LI.11), Waiguan
(§).5), and Shousanli (LI.10). The LI.15, SJ.14, and SJ.5 acupoints were
selected for warm acupuncture, in which moxa sticks (processed Ar-
temisia argyi, 3 cm in length) placed at the free end of the needles are
lighted for 30 minutes. The thick paper at the skin guards against burn
injury from any hot ash that might fall.

| Assessed for eligibility (n=53) |

Excluded (n=23)
———=> | Did not meet inclusion criteria (n=20)
Declined to participate (n=3)

Enrolled subjects (n=30) |
I

{ I}

Experimental group (n=15) received

Control group (n=15) received
warm acupuncture treatment every oral Diosmin 900 mg 3 times

alternate day for 30 days daily for 30 days

)

Evaluation indices: effectiveness, shoulder joint activity, quality of life

each week for 4 weeks

v

All participants evaluated at trial end (n=30)

FIGURE 2 Patient flow through the study.
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received radiation therapy. The median time from surgery
to the start of participation in this clinical study was 8.8
months. At baseline, the groups showed no significant
differences in age, duration of edema, circumferential
measurement difference (affected arm —unaffected arm),
shoulder joint function, or quality of life (Table 1).

Effective Index for Upper-Limb Lymphedema

After 1 week of treatment, the overall effective index for
upper-limb lymphedema was 19.80% in the experimental
group and 8.42% in the control group (p < 0.001, Table 11).
Atthe end of treatment, the overall effective indexreached
51.46% in the experimental group and 26.27% in the con-
trol group (p < 0.00001). At week 4, the effective index in
the experimental group had increased to 65.67% at the
wrist and to 44.71% at 10 cm above the elbow, which was
significantly higher than in the control group, where those
indexes had increased to 34.17% and 17.30% respectively
(p<0.05). Changes to the index at the elbow were similar to
those for the overall index, although the index values were
significantly higher in the experimental group than in the
control group only at 2 and 4 weeks. The treatment groups
showed no significant differences in the measurements
taken 10 cm above the wrist, suggesting that, compared
with other arm locations, the arm at 10 cm above the wrist
is less sensitive to treatment.

Shoulder Joint ROM

After treatment, the study groups showed no significant
differences in any of the Rom measurements (Table 111).
Compared with baseline, the general rom of the affected
shoulder joint at week 4 had improved significantlyin both
groups (p <0.05). In the experimental group, function had
improved after 1 week of treatment; in the control group,
improvement occurred after 4 weeks of treatment.

In evaluating the 6 directions of shoulder-joint rRoM,
we observed significantimprovements in rear protraction,
abduction, adduction, intorsion, and extorsion in the
experimental group; we observed a significant improve-
ment only in adduction in the control group.

TABLE I Baseline patient characteristics

Characteristic Patient group P

Value

Experimental  Control

Patients (n) 15 15 —
Mean age (years) 56.2+5.82 55.8+5.02 0.842
Previous treatment received (n)
Chemotherapy 14 13 0.85P
Radiation therapy 5 5 1P
Mean duration of edema months)  8.82+4.22  8.81+4.52 0.85%

Mean difference in circumference  15.84+6.68 15.51+7.36 0.782
between the affected and

unaffected arms (cm)
Mean shoulder joint function (%)  91.22+8.57 92.74+7.09 0.19?
Quality of life score 2+0 20 12

2 By the Student t-test for paired data.
b By the Fisher exact test for numeric data.

Quality of Life

Participants in both groups who were experiencing
upper-arm lymphedema reported feelings of annoyance
at the beginning of treatment (Table 1v). After treatment,
all participants in the experimental group reported im-
provements in quality of life (average rating: satisfied);
in contrast, participants in the control group reported
some continuing impairments in quality of life. Some
differences between the treatment groups were signifi-
cant (p <0.05).

Clinical Safety

Routine blood tests, electrocardiography, and hepatic
and renal function tests in both treatment groups were all
within normal ranges before and after the study (Table v).
Nossignificant changes occurred over time with either treat-
ment. No adverse events were reported during treatment,
andno local burns, bleeding, ecchymosis, or inflammation
events occurred.

DISCUSSION

The results of our randomized trial show that, compared
with diosmin treatment, treatment with warm acupunc-
ture has beneficial effects for Bca patients experiencing
BCRL. We found a significant reduction in upper-limb
lymphedema of approximately 50% measured by arm cir-
cumference (“effective index”) in patients receiving warm
acupuncture; patients taking oral diosmin experienced an
approximately 25% reduction in effective index. Benefits
in self-reported quality of life were also seen in women
receiving acupuncture compared with those receiving di-
osmin. The foregoing findings accord with earlier literature
reporting that acupuncture treatment has positive effects
onrecovery from BcrRL?’. In the literature, the magnitude of
the benefit varies, which mightbe aresult of variation in the
acupoints selected and the method of acupuncture used.
For example, Cassileth et al. 2! found an approximately
30% decline in the volume of upper-arm lymphedema after
acupuncture treatment for 1 month. On the other hand,
the Mingqi Xia research group observed a total effect rate
of 86.4% after a half month of treatment '2.

Many methods and tools—such as perimeter and cir-
cumferential measurement, water replacement, and bioelec-
tricalimpedance analysis—have been developed to measure
upper-arm lymphedema. Perimeter measurements have a
high degree of accuracy, but they depend on large, expen-
sive equipment. Circumferential measurement, which was
used the present study, is amore practical and cost-effective
method, whose accuracy is closely related to that of perim-
eter measurement (1, = 0.99) 22. By measuring at 4 locations
on the arm, it was possible to evaluate the effectiveness of
the various acupoints tested and to compare results at the
acupoints receiving and not receiving warm acupuncture.

We selected the Waiguan (S].5), Jianyu (LI.15), and Ji-
anliao (S].14) acupoints for warm acupuncture application.
Not only did we observe a beneficial effect of acupuncture
compared with diosmin on the degree of upper-armlymph-
edema, but our findings made a step forward by showing
location-specific effects. The results at the wrist and above
the elbow were much more pronounced than the results at
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TABLE Il The effective index® overall and at specific locations on the arm

Upper arm location

Treatment weeks

1 2 3 4
At 10 cm above elbow
Control group 5.53+6.20 10.33+8.73 13.90+8.62 17.30+10.13
Experimental group 16.14+11.77 27.26+19.25 38.87+25.73 44.71+24.21
p ValueP 0.005 0.006 0.006 0.0007
At elbow
Control group 9.40+12.50 13.76+13.51 23.50+22.03 29.94+30.91
Experimental group 17.96+13.04 30.85+16.11 41.04+22.94 52.57+29.02
p Value® 0.07 0.004 0.06 0.04
At 10 cm above wrist
Control group 8.74+12.79 16.85+27.42 17.81+£26.99 26.61+£31.33
Experimental group 18.36+20.40 24.51+25.37 33.52+28.56 43.83+31.21
p ValueP 0.13 0.43 0.13 0.14
At wrist
Control group 10.26+8.37 26.48+15.46 25.43+15.71 34.17£22.12
Experimental group 27.23+29.17 39.22+26.48 61.85+25.44 65.67+31.38
p ValueP 0.05 0.03 0.001 0.005
Overall
Control group 8.42+10.30 15.18+17.69 19.98+20.89 26.76+25.35
Experimental group 19.80+£19.59 30.31£22.35 43.51£28.70 51.46+29.61
p ValueP 0.00016 0.000091 0.0000016 0.0000038

2 Calculated as: (upper arm circumference before treatment — circumference after treatment) / (affected upper arm circumference before

treatment — unaffected upper arm circumference).
b By the Student t-test.

the otherlocations, which might indicate that acupuncture
isbetterwhen applied atacupoints near the wristand above
the elbow than at other acupoints. Furthermore, the loca-
tions with the most pronounced effects were associated
with the acupoints thatreceived warm acupuncture treat-
ment. That observation suggests that warm acupuncture
treatment has beneficial effects at local acupoints, a novel
finding implying thatitis possible to improve the effects of
acupuncture treatment in reducing BcrL by changing the
acupoints. Further research to optimize acupoint selec-
tion is needed.

According to the theory of TcMm, BCRL is caused by me-
ridian stagnation, with fluid retention beneath the upper
arm skin because of injury at operation. Many methods
of acupuncture focusing on BcRL have been explored,
including simple acupuncture, moxibustion, electric
acupuncture, drawn cans, and point injection, among
others. Acupuncture is suggested to have favourable effects
when used as a single therapy ?3. Heat can promote fluid
circulation in the meridians and might therefore be able to
further reduce the degree of lymphedema. Using heating
and bandage treatment, Zhang et al.® demonstrated a total
regressionrate of up to 57.6% in 1045 patients experiencing
chroniclymphedema. That method has become a standard
conservative treatment for chronic lymphedema. For the
first time, our results show that, compared with diosmin
treatment, acupuncture combined with heat—“warm acu-
puncture”—is beneficial in the treatment of BCRL.

Warm acupuncture has been used as an therapeutic
measure to effectively improve chronic diseases arising
from a deficient flow of chi because of a lack of heat affect-
ing the WenTong meridians, promoting chi and activating
blood circulation (“making the meridians smooth”) 24,
Moreover, clinical and experimental studies have shown
that warm acupuncture is able to reduce the expression of
inflammatory cytokines, to regulate lymph system func-
tion, and to improve blood circulation 425, We therefore
hypothesize that the mechanism producing the effects of
warm acupuncture in reducinglymphedema mightinvolve
anti-inflammatory effects near the acupoints and merid-
ians, with improved blood circulation after treatment.
In cases of chronic skin ulcer, Sun et al. ?* found that, by
upregulating expression of vascular endothelial growth
factor, warm acupuncture increased blood flow and micro-
vascular circulation, which could partly explain the effect
of warm acupuncture in reducing edema.

It has been reported that, compared with patients
not having upper-arm lymphedema, patients with
this complication have reduced rom in 6 directions of
shoulder function 26. Qur study population included
Bca patients experiencing lymphedema. Interestingly,
functional impairment was minimal in our patients,
with baseline measures of roM for the affected shoulder
joint reaching 90% of those for the healthy joint in both
treatment groups. The potential for further improving
ROM was thus limited.

Current Oncology, Vol. 23, No. 1, February 2016 © 2016 Multimed Inc.
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TABLE 11l Shoulder joint range of motion (ROM)? with warm acupuncture treatment (experimental group) and with oral diosmin (control group)
Shoulder movement ROM (%) at treatment week
Valueb
0 1 2 3 4
Anteflexion
Control group 93.77+5.34 94.08+5.37 94.58+7.21 94.65+5.23 95.11+4.86 0.43
Experimental group 90.14+8.89 91.74+8.39 93.08+4.99 94.88+6.96 95.26+6.45 0.08
Protraction
Control group 85.89+6.40 86.37+6.61 88.37+6.71 89.13+6.83 89.58+7.30 0.12
Experimental group 86.45+8.36 88.71+£8.26 91.26+7.81 91.26+7.81 95.46+8.06 0.01
Abduction
Control group 94.07+5.15 94.27+5.06 95.06+4.33 95.59+4.04 96.17+4.19 0.29
Experimental group 91.38+6.49 91.97+6.52 94.65+4.80 95.77+£4.00 96.62+3.29 0.02
Adduction
Control group 85.21+6.62 85.62+6.69 87.04+6.10 88.34+5.86 90.27+5.47 0.03
Experimental group 86.34+11.60 87.86+10.92 89.59+10.55 91.27+10.80 93.98+7.16 0.05
Intorsion
Control group 97.64+2.29 97.85+2.36 98.19+2.28 98.50+1.82 98.60+1.86 0.18
Experimental group 96.50+2.05 96.61+2.04 98.22+1.37 98.55+0.94 98.60+0.90 0.001
Extorsion
Control group 99.01+1.12 99.22+1.00 99.22+1.00 99.34+0.99 99.34+0.99 0.47
Experimental group 97.46+1.68 97.78+1.51 97.88+1.40 98.25+1.65 98.70+1.27 0.04
Overall
Control group 92.74+7.08 92.30+6.97 93.87+6.32 94.50+5.91 95.06+5.52 0.015
Experimental group 91.22+8.56 93.06+8.00 93.95+7.15 95.35+6.83 96.34+5.53 0.000005

2 Shoulder anteflexion, protraction, adduction, abduction, intorsion, and extorsion (greatest movement with no discomfort on the part of the
participant) were measured independently by 2 professional medical practitioners. The averages of the those independent results are reported.
Compares the results at week 4 with the results at week 0 in each group; calculated using the Student t-test.

TABLE IV Quality-of-life scores? for the study participants

Group Treatment week
0 1 2 3 4
Control 2+0.00 1.93+0.26 1.80+0.41 1.33+£0.52 1.07+£0.26
Experimental 2.01+0.03 1.80+0.41 0.93+0.25 0.53+0.49 0=x0
p ValueP 0.33 0.29 0.00000018 0.000159 0.00000

0 = satisfied; 1 = bothered sometimes; 2 = annoyance; 3 = terrified or horrible.
b By the Student t-test.

TABLEV Results of laboratory examinations for clinical safety

Group Routine blood work Liver function Kidney function
RBCs WBCs Hemoglobin  Platelets AST ALT BUN Creatinine
(10™/L) (10°/L) (g/dL) (10%/L) (U/D) (U/D) (mmol/L) (umol/L)
Control
Before treatment 5.46+1.18 4.31£0.56  132.93+12.32 182.4+72.09 25.07+4.43  25.87+6.73 3.85+£1.30 57.66+11.21
After treatment 5.12+1.00 4.45+£0.43  133.87+11.24  188+37.07 24.93+5.39 24.13+7.33 4.16x1.23  55.41+7.16
p Value 0.40 0.43 0.83 0.79 0.94 0.51 0.50 0.52
Experimental
Before treatment 590,59 4.30+0.48 135.13+17.29 181.33+41.91 20.93+4.89 22.07+9.07 4.82+1.22  54.91+6.34
After treatment 6.27+1.19 4.49+£0.35 130.47+£6.46 199.53+36.53 22.6£5.65 20.93+7.39 4.27+0.80 57.94+8.67
p Value 0.58 0.21 0.34 0.22 0.40 0.71 0.16 0.28

RBCs = red blood cells; WBCs = white blood cells; AST = aspartate aminotransferase; ALT = alanine aminotransferase; BUN = blood urea nitrogen.
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The greatest risk factors for reduced rom after Bca
surgery include mastectomy, radiotherapy to the axilla,
axillary lymph node dissection, and radiotherapy to the
chest wall 2. As we observed, upper-arm lymphedema
is not a major risk factor for reduced roM. Nevertheless,
we observed statistically significant improvements in
the measure of overall rRom in both groups, but without
a significant difference between the control and experi-
mental treatments. That observation suggests that overall
improvement in the general rRom of the shoulder joint was
no greater with acupuncture than with diosmin. Notably,
the significantimprovement in overall Rom occurred after
1 week of acupuncture and after 4 weeks of diosmin, sug-
gesting that, compared with diosmin, acupuncture might
faster produce improvement.

In looking at specific directions of roM, treatment
with warm acupuncture significantly improved rom in the
rear protraction (maximal angle of pushback by the upper
arm without discomfort), abduction (maximal angle oflift
away from the body), intorsion (maximal angle of rotation
to the inside), and extorsion (maximal angle of rotation
to the outside) directions. Rear protraction, abduction,
and extorsion are suggested to be the most important and
useful movements for daily life, because compared with
the other 3 rRom directions, they are more closely related to
quality oflife28. In contrast, another clinical report showed
that shoulder abduction, flexion, and external rotation are
more closely related than are the other directions of rom
to quality of life, which suggests that the effects of warm
acupuncture treatment on quality of life could partly be a
result ofitsimprovements to the main activities of shoulder
roM 29, Additional studies have shown that acupuncture
treatments improve shoulder joint function by way of
relieving pain, muscle adhesions, and inflammation 3031,

Quality of life is multifactorial. It involves physical com-
plications, emotional depression, and satisfaction with es-
theticresults. Quality oflife can affect a patient’s prognosis. At
baseline, patientsin both treatment groupsreported impaired
quality of life (rating: 2), suggesting that patients considered
the experience of BCRL to be an annoyance that decreased
their quality of their life. Compared with participants in the
control group, all participants receiving warm acupuncture
reported improved quality of life. That observation suggests
that the patients felt more comfortable and satisfied with
warm acupuncture treatment than with taking pills orally.

Several studies have shown that quality oflife after Bca
surgery is related to BcrL and shoulder joint function 32-34,
We have demonstrated that warm acupuncture treatment
effectively reduces the degree of upper-arm lymphedema,
especially at 10 cm above the elbow and at the wrist. In
addition, it improves the main shoulder joint functions of
rear protraction, abduction, and extorsion—a change that
likely contributed to the observed increase in quality of life.

All participants in our study had previously received
decongestive therapy and had experienced stable BcRrL for
atleast 2 months; they were therefore unwilling to receive
such of treatments again. In a departure from most study
designs, we compared the effects of warm acupuncture
treatment with diosmin treatment, another complemen-
tary treatment for lymphedema. Diosmin is a member
of the flavonoid family and has been shown to improve

lymphatic drainage by increasing the frequency and in-
tensity of lymphatic contractions and the total number of
functional lymphatic capillaries 3. Diosmin is often given
to reduce the degree of lymphedema and was shown in
several clinical trials to have beneficial effects 3637, Our
results showed that warm acupuncture treatment was
more effective than diosmin in reducinglymphedema and
improving quality of life. We hypothesize that, compared
with oral ingestion of diosmin, local stimulation at acu-
points and warm acupuncture can more rapidly promote
lymphatic microcirculation and reduce the local inflam-
matory reaction.

Our findings suggest that warm acupuncture is well
tolerated and safe when provided for 1 month. Others have
reported the absence of infections, severe exacerbations, or
other serious adverse events when acupuncture is provided
for 6 months 6. Lim et al. 3 measured the pH, heavy metal
content, and ultraviolet absorbance spectra of acupuncture
needles, and also conducted biologic tests for cytotoxicity
and hemolysis; all results suggest that warm needles are
biologically safe. In our study, we treated BCRL using warm
acupuncture for 1 month, and no adverse events occurred
during that study period. For clinical safety, we monitored
routine blood measures, hepatic and renal function, and
cardiac function. Allresults remained within normal limits.

CONCLUSIONS

Ourresearch showed that warm acupuncture is more effec-
tive than oral diosmin in reducing the degree of BCrRL and
supporting quality of life for patients after Bca treatment.
Furthermore, our research found that response was greater
at the acupoints where warm acupuncture was applied
than at the acupoints receiving simple acupuncture. No
clinical adverse events occurred during treatment with
warm acupuncture. We conclude that, for reducing Bcri,
warm acupuncture is more effective than diosmin, a sup-
plement with proven clinical effectiveness, and that warm
acupuncture is safe and well tolerated. Further research to
optimize the acupointlocations for warm acupuncture and
the duration of treatment required to achieve the maximal
effect is recommended.

ACKNOWLEDGMENTS

This study was supported by a grant from the Ministry of Health
and Welfare, Republic of Korea, 2013, and the Priority Academic
Program Development of Jiangsu Higher Education Institutions.

CONFLICT OF INTEREST DISCLOSURES
We have read and understood Current Oncology’s policy on dis-
closing conflicts of interest, and we declare that we have none.

AUTHOR AFFILIATIONS

*Department of Breast Disease, Affiliated Hospital of Nanjing
University of Traditional Chinese Medicine, Nanjing, P.R.C;
fHospital of the Catholic University of Daegu, Daegu, South Korea;
fDepartment of Internal Medicine, College of Korean Medicine,
Daegu Haany University, Daegu, South Korea.

REFERENCES
1. Anderson BO. Breast cancer—thinking globally. Science
2014;343:1403.

Current Oncology, Vol. 23, No. 1, February 2016 © 2016 Multimed Inc.

e33



WARM ACUPUNCTURE TREATMENT FOR BREAST CANCER-RELATED LYMPHEDEMA, Yao et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

DiSipio T, Rye S, Newman B, Hayes S. Incidence of unilateral
arm lymphoedema after breast cancer: a systematic review
and meta-analysis. Lancet Oncol 2013;14:500-15.

Vivar CG. Psychosocialimpact of breast cancer in long-term
survival: proposal of an integral follow-up care for survivors
[Spanish]. Aten Primaria 2012;44:288-92.

Mori T, Lustman A, Katz-Leurer M. Self-measurement of up-
per extremity volume in women post-breast cancer: reliabil-
ity and validity study. Physiother Theory Pract2015;31:283-7.
Goker M, Devoogdt N, Van de Putte G, et al. Systematic review
of breast cancer related lymphoedema: making a balanced
decision to perform an axillary clearance. Facts Views Vis
Obgyn 2013;5:106-15.

Pusic AL, Cemal Y, Albornoz C, et al. Quality of life among
breast cancer patients with lymphedema: a systematic review
of patient-reported outcome instruments and outcomes. J
Cancer Surviv 2013;7:83-92.

Leal NF, Carrara HH, Vieira KF, Ferreira CH. Physiotherapy
treatments for breast cancer-related lymphedema: a litera-
ture review. Rev Lat Am Enfermagem 2009;17:730-6.

Zhang DS, Huang WY, Hun LY. Heating and bandaging treat-
mentof chroniclymphedema: report of 1045 cases [Chinese].
Zhonghua Wai Ke Za Zhi 1985;23:13-16,61-2.

Narahari SR, Ryan TJ, Aggithaya MG, Bose KS, Prasanna KS.
Evidence-based approaches for the Ayurvedic traditional
herbal formulations: toward an Ayurvedic coNnsorT model. J
Altern Complement Med 2008;14:769-76.

Romeo M]J, Parton B, Russo RA, Hays LS, Conboy L. Acupunc-
ture to treat the symptoms of patients in a palliative care
setting. Explore (NY) 2015;11:357-62.

de Valois BA, Young TE, Melsome E. Assessing the feasibility
of using acupuncture and moxibustion to improve quality of
life for cancer survivors with upper bodylymphoedema. Eur
J Oncol Nurs 2012;16:301-9.

Yang XH, Liu H, ChaiJH, Zhao XC. Observation on 27 elderly
women in Britain with lymphedema syndrome treated by
acupuncture combined with medicine [Chinese]. Zhongguo
Zhen Jiu 2009;29:998-1000.

LouX, Lou G, Yang L. Observation on effect of moxibustion
treatment for breast cancer postoperative limb lymphedema
[Chinese]. World Chinese Medicine 2013;8:327-8.

Shah C, Vicini FA. Breast cancer-related arm lymphedema:
incidencerates, diagnostic techniques, optimal management
and risk reduction strategies. Int J Radiat Oncol Biol Phys
2011;81:907-14.

Bilir SP, DeKoven MP, Munakata J. Economic benefits of
BIs-aided assessment of post-Bc lymphedema in the United
States. Am J Manag Care 2012;18:234-41.

Cassileth BR, Van Zee KJ, Yeung KS, et al. Acupuncture in
the treatment of upper-limb lymphedema: results of a pilot
study. Cancer 2013;119:2455-61.

HongKD, LiL, LiXH. Clinical observation of warm needling
therapy for treating knee osteoarthritis of different Chinese
medical syndrome types [Chinese]. Zhongguo Zhong Xi Yi
Jie He Za Zhi 2012;32:1466-9.

Lopez Penha TR, Slangen JJ, Heuts EM, Voogd AC, Von
Meyenfeldt MF. Prevalence of lymphoedema more than
five years after breast cancer treatment. Eur J Surg Oncol
2011;37:1059-63.

Reyes-Gibby CC, Anderson KO, Morrow PK, Shete S, Hassan S.
Depressive symptoms and health-related quality of life in breast
cancer survivors. ] Womens Health (Larchmt) 2012;21:311-18.
Smith CA, Pirotta M, Kilbreath S. A feasibility study to
examine the role of acupuncture to reduce symptoms of
lymphoedema after breast cancer: arandomised controlled
trial. Acupunct Med 2014;32:387-93.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Cassileth BR, Van Zee KJ, Chan Y, et al. A safety and efficacy
pilot study of acupuncture for the treatment of chronic
lymphoedema. Acupunct Med 2011;29:170-2.

Czerniec SA, Ward LC, Refshauge KM, et al. Assessment of
breast cancer related arm lymphedema—comparison of
physical measurement methods and self-report. Cancer Invest
2010;28:54-62

Jeong YJ, Kwon HJ, Park YS, Kwon OC, Shin IH, Park SH.
Treatment of lymphedema with Saam acupuncture in
patients with breast cancer: a pilot study. Med Acupunct
2015;27:206-15.

Sun YH, Sun YH, Sun LH, et al. Effect of mild-warm moxibus-
tion on microcirculation in the raw surface tissue of chronic
refractory wound in skin ulcer rats [Chinese]. Zhen Ci Yan
Jiu2011;36:321-6.

Yang HQ, Liu XG, Yang X, Chen T, Yu SG. Effect of different
types of moxibustion intervention on expression of inflam-
matory cytokines 1L-1 and TNF-alpha in rabbits with rheu-
matoid arthritis [Chinese]. Zhen Ci Yan Jiu 2013;38:134-9.
Smoot B, Wong J, Cooper B, et al. Upper extremity impair-
ments in women with or without lymphedema following
breast cancer treatment. J Cancer Surviv 2010;4:167-78.
Hidding]T, Beurskens CH, van der Wees PJ, van Laarhoven
HW, Nijhuis—-van der Sanden MW. Treatment related impair-
ments in arm and shoulder in patients with breast cancer:
a systematic review. PLoS One 2014;9:e96748.

Martins da Silva RC, Rezende LF. Assessment of impact of
late postoperative physical functional disabilities on quality
of life in breast cancer survivors. Tumori 2014;100:87-90.
Springer BA, Levy E, McGarvey C, et al. Pre-operative as-
sessment enables early diagnosis and recovery of shoulder
function in patients with breast cancer. Breast Cancer Res
Treat 2010;120:135-47.

Yuan H, Chen R, Huang DP, Wang Y, Wang WY. Analgesic
and anti-inflammatory effects of balance acupuncture
on experimental scapulohumeral periarthritis in rabbits
[Chinese]. Zhongguo Zhen Jiu 2011;31:1106-10.

Mo XF, Xuan LH, Jin YB, Cheng XH, Yu BY. Efficacy observa-
tion on abdominal acupuncture for adhesion-stage shoulder
periarthritis [Chinese]. Zhongguo Zhen Jiu 2013;33:847-9.
Assis MR, Marx AG, Magna LA, Ferrigno IS. Late morbidity
in upper limb function and quality of life in women after
breast cancer surgery. Braz J Phys Ther 2013;17:236-43
Pinto M, Gimigliano F, Tatangelo F, et al. Upper limb
function and quality of life in breast cancer related lymph-
edema: a cross-sectional study. Eur J Phys Rehabil Med
2013;49:665-73.

Park JE, Jang HJ, Seo KS. Quality of life, upper extremity
function and the effect of lymphedema treatment in breast
cancer related lymphedema patients. Ann Rehabil Med
2012;36:240-7.

Shishlo VK, Malinin AA, Diufzhanov AA. Mechanisms of
antioedemic effect of bioflavonoids in experiment [Russian].
Angiol Sosud Khir 2013;19:25-30,32-3.

Christamjan A. Application of Phlebodia 600 during the
early postoperative period after gynecological surgeries
with lymph node dissection, as well as application in the
treatment of lymphedema during the late postoperative
period [Bulgarian]. Akush Ginekol (Sofiia) 2009;48 (suppl
2):59-60.

Pecking AP, Février B, Wargon C, Pillion G. Efficacy of Daflon
500 mgin the treatment oflymphedema (secondary to con-
ventional therapyof breast cancer). Angiology 1997;48:93-8.
Lim S, Lee S, Yi SH, et al. the biological safety of stainless
steel needles used in warm-needling. Evid Based Complement
Alternat Med 2010;7:259-64.

e34

Current Oncology, Vol. 23, No. 1, February 2016 © 2016 Multimed Inc.



