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Exercise for reducing and controlling lymphedema in Women with
breast cancer: A systematic review and meta-analysis
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Abstract Breast cancer is the most common malignancy in women, and lymphedema is one of the most common
postoperative complications of breast surgery. Exercises are usually prescribed to prevent this occurrence. On the other
hand, conflicting results regarding the effects and timing of such exercises have been reported. This study reviewed
systematically the contemporary literature, peer-reviewed publications, and web sites of professional organizations that
examined exercise for lymphedema prevention or therapy to determine the effects of exercise on lymphedema
providing the best evidence for the treatment of patients. Exercise or training groups have strategies that appear to
reduce the development of secondary lymphedema and altering its progression compared to the control group.
Advances in cancer treatment, cancer and exercise research, and lymphedema management require physicians to have
a basic understanding of the current evidence to provide the appropriate patient education and specialist referral.
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1. M2 9le] gt 2o hulHo] FHE A o] FHx|o] F

Fo] WAsHAl H 1.
HERTE JIANAM " pEAA e 2o P YT Ao wlg- ZEA DA
op7| ¥ = Adefol ol2fgt weke] A o|3kd A F A=A R y)eidoz ol s AlA F9)oA

*Corresponding Author : Ki Young Oh(Soonchunhyang University Cheonan Hospital)

Tel: +82-10-3347-7882 email: okokykkh@schmc.ac.kr

Received February 11, 2016 Revised (1st March 4, 2016, 2nd March 28, 2016)
Accepted April 7, 2016 Published April 30, 2016

512



o Y 8 gERF

Fast 28 9% 250 Bk AAH D} vekEA

Q= 3=
[2,3].

Bt} E3] Xdhy]
U Td] Aug
3 op7)Ett.

ST ]
i)
2 5z 2k

el

\_?l’

reast cancer-related lymphedema,

T F 2o o 26%% 4

W= 2
i T
4z
o
)

[
o

N

off

(85%)°] 7HF &3] 284

yé]_
wt 200] A3 e ot

ofy

X
A o
o

M

>

Aol B Aol

245 dHe] =

4o o
) 1%% ol

ol
-

to wu Mo
etz

r
N
d
e
Lo
2
-
llt

513

]_

ol

Gl al,
ot
(randomized controlled trials, RCTs)
H% 24 X3 Preferred Reporting
Items for Systematic Reviews and Meta-Analyses

(PRISMA) statementS =t 31tk

4

A
A

N
—-

ol
o

2,2 21 HitH
53 AL ofo] &3} =R o= dHo|EHo] A A

2 Cumulative Index to Medline (1966-2014), EMBASE
(1974-2014), Cochrane Central Register of Controlled
Trials, Cochrane Database of Systematic Reviews (CDSR)
9} Google scholarZ ©]-85}+9]
Azl AREEE dWkgole] o= g Tk
. Lymphedema/ or elephantiasis/
. Lymphedema or elephantiasis
1 or?2
. exp Exercise/
. training/
. physical activity/
. exercise therapy/

. exp Sports/

T L N N

. physical therapy

10. fitness/

11. kinesiotherapy/

12. exp Rehabilitation

13. 4 0or 5or 6 or7or8or9orl0orllorl2
14. 3 and 13

7 35749 A7t E3HIE
A8 AL 15709
ko] HF HE qdow



A Eesl=EA) ATE A4E, 2016

2.3 Inclusion criteria
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Initial Literature Search
Major Medical Indices
Lymphederna Search Terms Used
And duplicates remaoved
(n=1729 articles)

|

Screen 1
Include Cnly RCT
(n=102 articles included)

l

Screen 2
Reviews of Abstract
Exercize Search Terms Used
(n=35 articles included)

Random sequence generation (selection bias) _:l

Allocation concealment (selection bias) _:l

Blinding of participants and personnel (perfformance bias) _:l
Blinding of outcome assessment (detection bias) —l
Incomplete outcome data (attrition bias) _:l

Selactive reporting (reporting bias) _

Other bias ‘ ‘

T8%

0% 25% 50% 100%

I:‘Un:\earnsk ofhias .H\EhrISKUbeaS |

‘ .Luw risk of hias

Fig. 3. Summary of the sources of bias for the studies
included in this review

5 Fu!l-text papers excluded
Article not available (n=3) Study name Statistics for each study Odds ratio and 95% C1
Odds Lower Upper
Screen 3 raio limit  limit Z-Value p-Value
Review of Full Text
Inclusian Criteria Apglied CormieH(2013) 6624 2023 21600 3124 0002
(n=15 articles included) Johansson(2013) 1.000 0239 4180 0000 1.000
Hayes(2008) 1266 0352 4548 0.361 0.718
Fig. 1. Literature review process for exercise and 2121 0636, B0 1223 10221
. . 0.01 0.1 & 10 100
lymphedema systematic review
Exercise Control
E Meta Analysis
=
=4 Fig. 4. Comparison of exercise versus control in BCRL
o o . .
T E £ with BIS ratio as the study outcome.
= 2 =
= = =
= . = =g —
= 2 s € 5
8 £ 2 8 =
> = § E = ‘g Study name Statistics for each study Qdds ratio and 95% CI
5 = & nE; E = Odds Lower Upper
= % .g' 3 = =2 ratio  limit  limit Z-Value p-Value
m = ;
z % = 2 Z g’_ Kim(2010) 0272 0085 0866 -2203 0028
= @ 2 s z 2 CormieH(2013) 0624 0204 1000 -082 0409
2 5§ = E E = Cormiel(2013) 0880 0285 2714 0222 0824
s o =
¢ & £ = £ £ 0537 0273 1057 -1799 0072
= = ] = = g_
A a8 = o a
o s B 9= 2 001 01 1 10 100
E= 5 (=] o = = =
=1 = = = = = 1 "
= ® = = E = 5 Exercise Control
S =2 £ £ S8 & =
o = [ =+ = o (=]
Meta Analysis
Anmedzo06 | @ | @ ® e e
Bendzz002 ® N ® - Fig. 5. Comparison of exercise versus control in BCRL
Beurskenszo07 | D | ® | @ | @ | ® | @ with volume change as the study outcome.
Box2002 L JE L
cormie2013 | @ | @ ® 9
Study name for each study Qdds ratio and 95% CI
oinova 200 . . . . . Odds Lower Upper
ratio  limit  limit Z-Value p-Value
Hayesz009 ® e @ P
Jeffs(2012) 7805 1579 38596 2520 0012
Jerrszo13 | @ | @ ® ® e Schmits(2009) 1081 0504 1967 0254 0800
2513 0370 17000 0942 0346
Johansson2013
®® e e 001 01 1 10 100
Kilbreath2012 ® e @
Exercise Control
Kirm2010 @ ® 9
Lacomba2010 | @D | @D | @ (D | @ | @ el e
Roger2011 | @ | @ | @ - Fig. 6. Comparison of exercise versus control in BCRL
sandeizons | @D | @ | @ @ | & | @ with volume difference as the study outcome.
Schmizzoos | @ | @ 3 e

Fig. 2. Summary of the study authors' review on the
sources of bias for each included study
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Study name Statistics for each study Odds ratio and 95% Cl Study name Statistics for each study 0dds ratio and 95% CI

Odds Lower Upper

" imi imit 7. g 0dds Lower Upper

mbo| {bmt it ZValuespValic raio limit limit ZValue p-Value
Boxagie) o 000 Rl slden O CourneyaR(2007) 0948 0544 1651 0190 0849
Kilbreath(2012) 0.256 0062 1052 -1890 0059 yaRE007) i
Lacomba(2010) 0220 0089 0706 -2547 0011 Bendz(002).  D04s1 @ors) Mohd 0920 L0

0260 0118 0574 -3335 0001 L DG Qe ot <l (D

001 01 1 10 100 001 01 1 10 100
Exercise Control Exercise Control

Meta Analysis

Meta Analysis
Fig. 7. Comparison of exercise versus control in BCRL

Fig. 8. Comparison of exercise versus control in BRCL
with lymphedema incidence as study outcome.

with volume change as the study outcome.

Table 1. Summary of the RCTs included in the review

Author Participants Sample size Outcomes Intervention Results
(Intervention+Co
ntrol)
Roger Adult women 52452 18-month Exercise: aerobic warm up, Intervention: 33.5 ml
T(2011) stagel~IIIbreastca armvolume  change walking, resistance exercise, Control:60.4ml(p=0.56)
stretching
(RESTOREprogram)-6months
Control:usualcare
Sandel(2005) Adult women 19+19 13-and 26-week Exercise: aerobic warm up,  Intervention: 120.1 cmr—120.1 cm
breastca armcircumferencechange core exercise, dance movement Control:112.8cm—113.6cm
wrapup - 12weeks
Control:usualcare
Kim(2010) Adult women 20+20 8-week Exercise:  Remedial exercise  Intervention: 4987 cc—4012 cc
BCRL armvolumechange + resistive exercise - 8 weeks Control:4744cc—4036¢cc
Control:Remedialexercise
Lacomba(2010)  Adult women SO+57 12-month Exercise:  Resistive exercise +  Intervention: volume increase
breastca Iymphedemaincidence stretching exercise + PNF 1.6% /0.68 cm
changeinvolumeratio exercise - 9 weeks Control: volume increase 5.1%
maximumcircumferencechange Control:onlyeducation /1.15 cm
incidenceOR=0.22
Courneya(2007) ~ Adult women 78+82+82 Median 17-week Resistive exercise: 60~70% of ~ Resistive exercise: -9 mL, 3/82
stagel~IITA LEincidence; IRM (3.7%)
undergoingadjuva Armvolumedifference Aerobicexercise:60%0fVO2max  Aerobicexercise:-4mL,7/78(9.0%)
ntchemotherapy Control:noexercise(median] 7week) Control:-5mL6/82(7.3%)
Bendz(2002) Adult women 101+104 6-month, 2-year Early exercise: start at pod 1 Early exercise: 102.3 mL/103.7
breastca LEincidence; Delayedexercise:startatpod 14 mL, 5%/13%
Armvolumedifference Delayedexercise:103.0mL/104.5mL,
4%/12%
Hayes(2008) Adult women 16+16 12-week, 24-week Exercise: aerobic exercise + Intervention ~ BIS=0.01/0.02
BCRL bioimpedancespectroscopy(ratio)  resistive exercise - 12 weeks volume=13/2
perometry(volumedifference) Control:usualcare ControlBIS=0.00/0.01volume=43/19
Cormie(2013)  Adult women 22+21+19 3-month High load resistive exercise: High load resistive exercise
BCRL bioimpedancespectroscopy(ratio) 75-85% of 1IRM BIS: -0.2  volume: -53.5
armvolumechange Lowloadresistiveexercise:55-65% circumference: -0.9
armcircumferencechange ofIRM Lowloadresistiveexercise BIS: -1.6
Control:noexercise volume: 98.5 circumference: 0.3
(3 months) Control BIS: -0.9 volume: 1.6

circumference: -1.7
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Box(2002) Adult women 32+33 6-, 12-, 24-month LE incidence Treatment group: part of PMCP Treatment group volume:
breastca by Controlgroup:monitoring 1,2,3/32 circumference:
bioimpedancespectroscopy(ratio,% 1,1,3/32 MFBIA ratio: 2,4,2/32
change), MFBIA change: 2,4,3/32
armvolumechange, Controlgroup volume: 5,4,9/33
armeircumferencechange circumference: 1,1,4/33 MFBIA
ratio: 3,2,5/33 MFBIA change:
3,4,5/33
Jeffs  (2012) Adult women 11+12 12 weeks, 26 weeks Exercise: home exercise Intervention ELV=-39.0/-58.0
BCRL perometry(ELV,%ELV) program(gravity resistive %ELV=-28.08/-10.53
exercise, hand pumping) - 26 Control ELV=22.5/-64.0
weeks 9%ELV=2.83/-9.20
Control:usualcare
Ahmed  (2006) Adult women 23+22 6-month lymphedema incidence Intervention: weight training - Intervention
breastca by arm circumference change 6 months 31.18/30.84—31.73/31.24
Control:usualcare Control30.79/29.23—30.83/30.61
Beurskens Adult women 15+15 3-, 6-month Intervention: strengthening Intervention 255—261—268
(2007) breastca armvolumechange exercise and general Control259—263—272
conditioning - 3 months
Control:leafletflyerwithadvice
Kilbreath Adult women 81+79 8-week, 6-month lymphedema Intervention: strengthening Intervention BIS: 5(7)-6(8)
(2012) breastca incidence by exercise and stretching exercise volume: 8(11)-6(8)
bioimpedancespectroscopy(ratio),in - 8 weeks circumference: 6(8)-5(7)
terlimbvolumedifference Control:usualcare Control BIS:11(15)-9(13)
interlimbeircumferencechange volume: 8(10)-9(13)
circumference: 5(5)-4(6)
Johansson Adult women 15+14 8-week Intervention: water based Intervention BIS: 1.13—1.13
K(2013) chronicBCRL bioimpedancespectroscopy(ratio) ~ exercise(swimming and shoulder  volume: 21.3—21.4 TDC:
interlimbvolumedifference exercise) - 8 weeks 28.0—28.0
localtissuewater Control:samewayastheyhaddone Control BIS: 1.22—1.22 volume:
21.6-21.0 TDC: 26.127.4
Schmitz Adult women 71+70 12-month Intervention: weight lifting Intervention : -0.69%
(2009) BCRL interlimbvolumedifference exercise stretching exercise) - Control:-0.98%
12 months
Control:samewayastheyhaddone
Study name Statistics for each study Odds ratio and 95% CI Study name Statistics for each study Odds ratio and 95% ClI
Odds Lower Upper Odds Lower Upper
ratio  limit  limit Z-Value p-Value ratio  limit  limit Z\Value p-Value
Roger(2011) 0616 0306 1242 -1.354 0176 Sandel(2005) 0.866 0273 2.746 -0.244 0.807 %
Beurskens(2007) 1.000 0273 3.662 0000 1.000 Ahmed(2006) 0.688 0.238 1992 -0689 0491
0687 0371 1273 -1.192 0233 0765 0350 1.671 -0672 0.501
001 01 1 10 100 001 01 il 10 100
Exercise Control Exercise Control

Meta Analysis

Fig. 9. Comparison of exercise versus control in BRCL Fig.

with lymphedema incidence as study outcome.
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Meta Analysis

10. Comparison of exercise versus control in
BRCL with circumference change as study
outcome.
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