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Abstract

Context: Despite the improvements that have been made in treatment of breast cancer, upper-limb lymphedema is still an unsolved
problem in the treatment of women with breast cancer. Upper extremity lymphedema may accompany with decreased in shoulder
range of motion and strength, and also pain. Nowadays, exercise training acts as a treatment method to control lymphedema in
breast cancer survivors. Therefore, this study reviews the results of the applied studies in this field to survey the influences of exercise
training on lymphedema and to determine its related symptoms in women with breast cancer.

Data Sources: Literature investigation was conducted on August 1st, 2016 using PUBMED, MEDLINE, CINAHL, and Google Scholar
databases.

Study Selection: Randomized and nonrandomized controlled trials published in English were included. Twelve trails met inclusion
criteria.

Data Extraction: Data were extracted in a standardized manner into the predefined table. Then, quality of the studies was evaluated
using the guide to community preventive services tool.

Conclusions: It can be seen that a few studies have examined the effect of exercise training on lymphedema to conduct a review
study. So, lymphedema continues to be a problem for breast cancer survivors. According to most studies, aerobic, resistance and
stretching training programs had no influence on the volume and circumference of arm in lymphedema cancer patients, but the

training had a noticeable influence on quality of life
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1. Context

In western countries, incidence and death by breast
cancer are considered-as an important subject and many
types of research have been conducted in this field (1-3). In
recent decades, medical improvements have led to increas-
ing in the number of breast cancer survivors, and breast
cancer is no longer an uncontrollable disease (3). Thus, de-
velopment of cancer care and medication in these patients
could increase the lifetime and improve the quality of life.

Treatment of these patients consists of surgery and ra-
diotherapy, which these procedures for breast cancer can
cause short-term pain and tenderness in the treated area.
Also, the skin in the breast area may feel tight, and the mus-
cles of the arm may feel stiff or weak (4-9). Recent stud-
ies have also reported that probably 50% of cancer patient
survivors are exposed to lymphedema risk over a period of
20 years after treatment (10). The UK started assessment of
the quality of life of 2,208 breast cancer patients in a 5-year
period (11). About one third of the patients complained of

pain in their breast and arm (11).

One of the problems in breast cancer survivors after
mastectomy is lymphedema and pain in the arm. There
are many treatments for lymphedema, but none of them
could be considered as a complete treatment (12). It can be
seen that exercise training is not a conventional method
for controlling lymphedema, and some experts even pro-
hibit this treatment. A few researches have studied the ef-
fect of exercise training on lymphedema treatment. There-
fore, this study was conducted to review and summarize
the results of studies applied on exercise intervention and
breast cancer lymphedema. This study also aims to specify
the type and amount of adequate exercise training in pa-
tients with Lymphedema.

Previous reviews on exercise training intervention
and breast cancer patients had focused on special conse-
quences and groups, such as physical fitness, (13) body
composition, (14) immune function, (15) fatigue, (16) and
quality of life (17). There are a few prior studies that have
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reviewed the effect of exercise training on lymphedema
in patients with breast cancer. This systematic review ex-
amines the evidence that exercise training intervention, is
useful to help lymphedema in patients with breast cancer
and improve their physiological and psychosocial condi-
tions. Another purpose of this study is to evaluate the ef-
fect of different types of exercise training on breast cancer-
related lymphedema.

2. Methods

2.1. Search Strategy for Identification of Relevant Studies

In this study, literature review was applied by search-
ing in MEDLINE, CINAHL, and Google Scholar on 1 Au-
gust 2016 using search related keywords including can-
cer, radiotherapy, chemotherapy, breast cancer and exer-
cise training, exercise therapy, physical activity, physical
training and lymphedema, lymph node, upper extrem-
ity edema and controlled trial, randomized, placebo, ran-
domly or group (an example search carried out in Pub Med
database was observed in Table 1). It needs to be stated that
relevant reference lists were also manually searched. The
selection of full-text articles was based on the search strat-
egy toidentify studies from electronic databases presented
in Table 2.

2.2. Selection Method

To be included in this review, a randomized and non-
randomized controlled trial should be focused on women
adult patients with breast cancer (aged > 18) and it in-
cludes exercise intervention group-and the control lym-
phedema group. Also, studies must be published in the
English language. Figure/1 shows the flowchart of the
methodology implemented in this study.

2.3. Methodological Quality Assessment and Data Extraction

Summary tables were designed based on the guide
to community preventive services (TGCPS) (18). The sum-
mary tables have described the interventions of the exer-
cise training, participants’ specifications, measuring re-
sults, and conclusions of the studies. Study quality was
evaluated by 10 questions: (1) query of the study; (2) com-
petency criteria; (3) proper involvement of intervention
groups; (4) check groups baseline similar properties; (5)
control for confounders; (6) full description of interven-
tions and results; (7) blinded results evaluation; (8) eval-
uation results with correct methods (18, 19). A study with
at least 5 out of 10 points was considered as a high-quality
study. In this review, only high-quality studies were taken
into account.

Table 1. Example Search Carried Out in Pub Med. Date of Search 01/08/2016

# Searches Results
1 Cancer [MeSH Major Topic] 2.514.776
2 Radiotherapy [Title/Abstract] 144.512
3 Chemotherapy [Title/Abstract] 286.462
4 Breast cancer [Title/Abstract] 327.288
5 lor2or3or4 2.688.910
6 Exercise training [Title/Abstract] 331.449
7 Exercise therapy [Title/Abstract] 92.793
8 Physical activity [Title/Abstract] 427.660
9 Physical training [Title/Abstract] 160.083
10 6or7or8or9 98.102
1 Lymphedema [Title/Abstract] 12.724
12 Lymph node [Title/Abstract] 221.455
13 Upper extremity edema [Title/Abstract] 2.066
14 lori2ori3 121.022
15 Controlled trial [Title/Abstract] 674.066
16 Randomized [Title/Abstract]) 729.956
17 Placebo [Title/Abstract]) 192.674
18 Randomly [Title/Abstract]) 258.481
19 Group [Title/Abstract] 2.654.195
20 150r16 ori7ori18 or19 2.584.097
21 5and10 and 14 33

22 Limit to the English language 31

Table 2. Search Strategy to Identify Studies From Electronic Databases

Strategy

Population Patients with breast cancer-related lymphedema
Intervention Exercise training, exercise therapy, or physical activity
Comparator Non-exercise patients

Outcomes Clinical effectiveness

Study Designs Non-randomized controlled trial; randomized controlled

trial; uncontrolled trial;

2.4. Data Synthesis

First, information of the selected studies was summa-
rized (Table 2). The summary tables show the interven-
tions, results, and conclusions of the researches. Due to
the lack of precise control and incongruity of the study de-
signs, a meta-analysis on the results was not carried out in
this review.
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Title identified from PubMed, which included
MEDLINE, CINAHL, and Google Scholar
databases literature search (133)

A

94 Articles excluded based on
titles and abstracts

39 Articles retained for full text review

5 Articles were added from
manual search

44 Articles retained for full text review

A

32 Articles did not meet the
inclusion criteria and were excluded
afterquality analysis

12 Articles met inclusion criteria.

Figure 1. Flowchart of the Methodology Implemented in This Study

3. Results

Thirty-two relevant researches were accepted. Accord-
ing to the inclusion/exclusion criteria, twelve researches
were then selected. These studies include eight random-
ized controlled trials, 2 non-randomized controlled trials,
and 2 uncontrolled trials. Study descriptions and out-
comes were exposed in Table 3.

4. Conclusions

Breast cancer survivors confront some problems due
to their illness and therapeutic methods. Physical fitness
and quality of life deteriorate and risk for recurrence of
cancer increases. Most of the medics prescribed for cancer
patients and survivors are to keep away exercise training.
However, some new studies on the effects of physical ac-
tivity on cancer patients have challenged this recommen-
dation. These studies have reported that exercise training

Razavi Int ] Med. 2018; 6(1):e11967.

during and after adjuvant cancer therapy is safe and effi-
cient for ymphedema management. They have concluded
that physical training could improve physical fitness, and
thereby increase the quality of life (20-22).

Courneya et al. (2009) suggested that VO2peak im-
provements by exercise training are the best technique to
improve physical fitness and quality of life in lymphedema
patients (20). Furthermore, exercise did not interfere with
ability or desire of cancer patients to complete their treat-
ments. Their findings showed that quality of life was de-
creased in most of the cancer patients, and this was an im-
portant problem of these patients in long-term. According
to the results of this research, exercise training can dimin-
ish the problem by improving a physiological aspect of the
body (23). Therefore, exercise during chemotherapyand af-
ter the treatment is effective for lymphedema patients.

McKenzie and Kalda (2003) reported that exercise is
not effective to change the arm volume in lymphedema
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Table 3. of of Study Descriptions and Outcomes

Reference (Author, Year, and Study Design  Study Population NO. Intervention Details Results
Country) Descriptions
Courneya et al. 2009, Canada RCT Two armed patients 122 12 weeks supervised aerobic Effective role of exercise
exercise training training to manage
lymphedema patients
Courneya et al. 2009, Canada RCT Lymphedema patients 122 12 weeks supervised aerobic Exercise improved body
exercise training composition and quality of life
in patients with lymphedema
Ahmed et al. 2006, USA RCT Breast cancer women after 78 24 weeks resistance training Exercise did not increase the
mastectomy risk of lymphedema
Do et al. 2015, Korea RCT Lymphedema patients 44 8 weeks resistance training Training improves function and
with 1or 2 weeks complex strength of arm but does not
decongestive therapy change its volume
Schmitz et al. 2010, USA RCT Cancer survivors at risk for 154 12 weeks of supervised Exercise did not increase
breast cancer-related resistance training and 36 lymphedema
lymphedema weeks unsupervised exercise
Schmitz et al. 2010, USA RCT Breast-cancer survivors with 141 Resistance training for twice a Training improves strength but
stable lymphedema of the arm week does not have any effects on
lymphedema
Bok, 2016, Korea RCT Breast cancer-related 32 Progressive resistance exercise Progressive resistance exercise
lymphedema by 0.5 kg dumbbell while reduced arm circumference by
wearing a compression decreasing subcutaneous tissue
stocking for 8 weeks thickness and increasing
muscle thickness
Hammer and Fleming, 2007, NRCT Breast cancer patients with 135 8 weeks training for range of Intervention reduced
USA lymphedema motion with compression lymphedema and pain
garments and manual massage
Simonavice, 2016, USA NRCT Breast cancer survivors (BCS) 27 24 weeks resistance exercise No significant changes was
aged 64 7 training (RT) two days a week revealed in arm circumferences
Buchan et al. 2016, Australia UCT Lymphedema breast cancer 41 aresistance or aerobic-based No significant differences in
women exercise training intervention lymphedema status was seen
for 12 weeks between groups
Singh et al. 2016, Australia ucT Women with breast 41 Aerobic or resistance training Intervention did not change
cancer-related lymphedema with compression garments cancer-related lymphedema
Mckenzie et al. 2003, Canada RCT Breast cancer survivors with 14 8 weeks resistance and aerobic Exercise did not modify

unilateral upper extremity
lymphedema

upper body training

lymphedema but increased
quality of life

Abbreviations: No., number of subjects; NRCT, non-randomized controlled trial; RCT, randomized controlled trial; UCT, uncontrolled trial.

cancer patients, but they may experience an increase in
quality of their life (24). They reported that harmfulness
of strength training for patients with lymphedema is an
abuse belief. Thus, the lack of effectiveness of the interven-
tion may be due to small sample size or inadequate exer-
cise training time or intensity resulting in statistically sig-
nificant changes.

Eight-week moderate intensity resistance exercise pro-
gram along with 1 or 2 weeks of intensive complex decon-
gestive therapy for patients with breast cancer-related lym-
phedema improve function and strength of arm without
changing the volume (25). Also, Simonavice et al. (2016) as-
sessed the arm circumferences of 27 breast cancer patients
during 24- week resistance training (26). Their findings im-
plied that resistance exercise training can be a safe activity

for breast cancer patients with lymphedema.

Nelson (2016) reviewed the effect of resistance train-
ing on lymphedema in breast cancer patients. In 6 ran-
domized controlled trials, involving 805 breast cancer sur-
vivors, he concluded that breast cancer survivors can per-
form high-enough intensity resistance exercise training
to increase strength muscle without any changes in lym-
phedema status (27). Keilani etal. (2016) reviewed the influ-
ence of the resistance training on secondary lymphedema
in breast cancer patients (28). As a conclusion remark, it
was seen that none of the included articles showed nega-
tive effects on arm circumference and its volume. The in-
tensity of resistance training in the included studies was
moderate to high. Singh et al. (2016) in their review arti-
cle, mentioned that patients with lymphedema can exer-
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cise safely without fearing of escalation of lymphedema.
However, there is insufficient evidence for using compres-
sion garments during training (29).

Buchan et al. (2016) studied the effect of resistance or
aerobic training on the severity of lymphedema in cancer
patients. Their results showed that exercise did not cause
any change in lymphedema severity, but the shoulder per-
formance was improved (30). Findings of their study sug-
gested that the mode of exercise training is not important
given the severity of lymphedema. Therefore, to determine
the mode of exercise for patients with lymphedema, in-
dividual’s background, medical considerations and func-
tional requirements must be considered.

In some previously studies in this field, arm composi-
tion was controlled by comparison between volume and
circumference of two hands (12, 31). However, these mea-
surement techniques were not able to show which tissue
is changed by exercise training intervention. Regular ex-
ercise increases muscle size and decreases fat tissue. Al-
though arm volume did not alter in most of the trails, the
positive effect of exercise training may be covered by arm
composition changes in lymphedema cancer patients.

In answering the above-mentioned ambiguity, Bok et
al. (2016) studied the ultrasonic influence of progressive
resistance training on lymphedema responses in breast
cancer patients (32). They observed that resistance exercise
training can reduce subcutaneous fat and arm circumfer-
ences in patients. Also, resistance exercise training signifi-
cantlyincreased the arm hypertrophy. Theyreported inthe
treatment process of patients with breast cancer-related
lymphedema that progressive resistance exercise training
with complex decongestive physiotherapy did not cause
additional swelling. They concluded that resistance exer-
cise may reduce arm circumference by decreasing subcu-
taneous tissue thickness and increasing muscle thickness.

Overweight and fatness can cause interference in eval-
uating the changes in volume and circumference of the
arm (31). They can cover the changes of lymphedema by
increasing hypertrophy of normal arm rather than a lym-
phatic arm, or increasing volume of two arms. So, in these
trails, measurement of real changes in arm volume is diffi-
cult and requires modern equipment (24).

In previous studies, although the lymphedema did not
change, patients reported the desirable effect of exercise
on their lymphatic arm. But this improvement was not
measurable.

Researchers said the exercise training improved the
health in ways that were not measurable with these meth-
ods. They concluded that exercise training results in soft-
ening of hardened areas, pain reduction and swelling in
everyday activities, and reconstruction of the tendons of
the hand. Many participants continued training after the
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end of the study period (24).

Ahmed et al. (2006) reported average changes of four
round-arm measurements after 24 weeks of weight train-
ing in lymphedema-related cancer patients were less than
two centimeters (33). They concluded that resistance and
aerobic exercises are better than sedentary lifestyle for
lymphedema-related cancer patients. Exercise through
multiple physiological processes may help to control lym-
phedema and related symptoms. There are several feasible
biologic mechanisms in which exercise training may help
prevent lymphedema or may control its symptoms. Ex-
ercise training helps to enhance lymph flow and increase
protein resorption (34-36). Lymph flow is increased by
reducing the intra-thoracic pressure accompany with in-
spiration (37); therefore, increase in pulmonary activity
during exercise training may reduce swelling (38). Fur-
thermore, Svensson et al. (1994) showed that arm venous
drainage has some problem in breast cancer survivors with
lymphedema (39); thus, stretching exercises may reduce
tissue hardness, and trapped lymph fluid (38).

Singh et al. (2016) surveyed the effect of 12 weeks
of exercise training with a compression bandage on lym-
phedema changes in women with breast cancer (40). They
observed compression use during exercise training had no
positive or negative effect on breast cancer-related lym-
phedema. On the other hand, Hammer et al. (2007) ob-
served 31% reduction in mean initial lymphedema volume
after twice a week for 8- week complete decongestive ther-
apy (CDT) that consisted of manipulation massage therapy,
use of compression bandage, and stretching training (41).
The degree of pain was also decreased from an average of
6.9 to 1.1 after treatment (numerical scale from 0 to 10).

Courneya et al. (2009) reported that some clinical vari-
ables may be able to predict the useful responses of train-
ing in lymphedema-related cancer patients (42). These
clinical variables included having no training background,
being unmarried, having no overweight or obesity, or be-
ing in a good health situation. Furthermore, other con-
tributing factors included auxiliary dissection, breast ra-
diotherapy, axilla radiotherapy, pathological nodal status,
obesity, and stage of the tumor. So, future trials should be
focused on patient preference, social support, age, disease
stage, and general health as potential moderators of exer-
cise training responses in cancer patients, especially while
designing future exercise trials and/or recommending ex-
ercise to lymphedema patients.

There are several reasons to prescribe an incrementally
controlled training program for the treating protocol of
breast cancer-related lymphedema (43). Lymph fluid flows
over both active and passive forces. Nowadays, passive
treatment methods are commonly used to control lym-
phedema in breast cancer survivors. The passive methods
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contain manipulating lymphatic therapy, treating mas-
sage, use of compress pump, recessive sleeves, and eleva-
tion of the limb. Exercise training method is an active force
for the treatment of lymphedema. These active forces con-
tain the pump of skeletal muscle, the pump of the respi-
ratory, and arterial pulse (24). The active muscles during
exercise cause increase of blood and lymph pump in the
body (36). Exercise training should also stimulate the con-
traction of the lymph vessels by the sympathetic system.
Exercise training by these internal contractions resets the
sympathetic system to these vessels and may help to the
long-term treatment of lymphedema (24).

So, exercise training is safe for cancer patients with
lymphedema. Few previous studies showed no signifi-
cant difference between the type of exercise training, but
strength training had been considered in further studies.
It is also recommended that resistance training have to be
done with medium to high intensity. Furthermore, itis bet-
ter to prescribe exercise training mode to cancer patient
survivors with related lymphedema on the basis of per-
sonal preferences, survivorship concerns, and functional
consideration. Some studies have reported the use of com-
pression garments during training to be ineffective, while
some others have found it to be useful.

Therefore, according to most studies, aerobic, resis-
tance and stretching training programs had no influence
on the volume and circumference of the arm in lym-
phedema cancer patients, but the training had a notice-
able influence on the quality of life. As a final conclusion re-
mark, it can be suggested that researchers consider train-
ing programs as treating methods instead of only con-
trollers in lymphedema patients.
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