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Conservative and Dietary Interventions for
Cancer-Related Lymphedema
A Systematic Review and Meta-Analysis
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The findings support the use of compression garments and compression bandaging for reducing lymphedema volume
in upper and lower extremity cancer-related lymphedema. Specific to breast cancer, a statistically significant, clini-
cally small beneficial effect was found from the addition of manual lymph drainage massage to compression therapy
for upper extremity lymphedema volume. Cancer 2010;000:000-000. © 2070 American Cancer Society.
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Lymphedema remains a prevalent and potentially debilitating side effect of cancer treatment. Although data on
the prevalence of lymphedema are limited, it is estimated that over 3 million people in the United States suffer from lym-
phedema, with a significant proportion developing the disease secondary to cancer and/or cancer treatment." When
treated conservatively in the earliest stages, complications of lymphedema may be diminished or reversed.” Unfortunately,
lymphedema may progress to irreversible swelling and fibrosis requiring lifelong attention and management.** Thus,
the impact of chronic lymphedema for the cancer survivor is often profound, resulting in significant psychosocial morbid-
ity and poorer quality of life.>®

The effectiveness of conservative interventions for lymphedema has been assessed in several systematic reviews;
however, these reviews have been limited in scope.”® Kligman et al performed a systematic review of randomized con-
trolled trials (RCTs) examining conservative and medical therapies for breast cancer related lymphedema.” This review
included 10 studies examining both conservative (6 studies) and medical therapies (4 studies) for lymphedema. The
authors reported positive findings from use of a compression garment, early evidence in support of pneumatic compres-
sion pumps, and conflicting/no evidence for medical therapies. Moseley et al performed a systematic review examining
the effect of conservative therapies for breast cancer related lymphedema.® The review included 43 trials examining con-
servative and pharmacological interventions that included randomized and controlled clinical trials, as well as case con-
trol and cohort studies. In contrast to the Kligman review, the authors concluded that all conservative therapies
produced improvements in upper extremity lymphedema volume, with more intensive therapies resulting in greater vol-
ume reductions.® It is known, however, that the inclusion of nonrandomized and uncontrolled trials may result in an
overestimate of treatment effect’; therefore, it is recommended that systematic reviews be limited to RCTs whenever
possible. The aim of this systematic review was to update the evidence from RCT's concerning the benefits of conserva-
tive and dietary interventions for all cancer-related lymphedema.
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MATERIALS AND METHODS

We searched the following electronic databases from
January 1980 to August 2009: MEDLINE, PubMed,
EMBASE, CINAHL, Dissertation Abstracts, PEDro,
and EBM Reviews (Cochrane Central Register of Con-
trolled Trials,
Reviews). We used search terms related to cancer (eg,

Cochrane Database of Systematic

neoplasms, axillary dissection, lymph node excision),
lymphedema (lymphedema, lymphoedema, edema),
conservative treatments (stockings, compression, manual
lymph drainage), and publication type ( random alloca-
tion, clinical trial). Published and unpublished studies
were considered with no language restrictions. To locate
unpublished research, we reviewed proceedings from
lymphedema conferences and clinical practice guidelines
for cancer. We also searched websites housing clinical
trial details, theses, or dissertations. In addition, we
hand-searched the reference lists of all potentially rele-
vant studies and contacted experts to identify relevant
articles.

Criteria for Considering Studies

for This Review

Studies were considered eligible for inclusion if they
were RCT's examining the effectiveness of a conservative
or dietary intervention to a placebo, control, or compari-
son intervention (Table 1). Trials were included if they
involved adult participants with secondary lymphedema
from cancer. Studies including noncancer-related partic-
ipants were considered for inclusion, providing >80%
of the sample was composed of secondary lymphedema
from cancer. The primary outcome of interest was
change in lymphedema volume (eg, percent reduction,
absolute volume reduction in milliliters). Secondary out-
comes of interest included quality of life, function, and
lymphedema symptoms (pain, tension, heaviness, dis-
comfort). Information was sought on adverse events of
interventions.

One reviewer (MLM) performed the initial search
of all the databases to identify potential trials and screened
the results to exclude articles that were clearly irrelevant.
Two independent reviewers (MLM and CJP), using the
defined eligibility criteria, screened for trial inclusion. A
priori, reviewers made the decision to exclude any data
that were available only in abstract form. Results at each
stage were compared and disagreements resolved by con-
sensus. Where necessary, a third reviewer (JLY) was used
to resolve any disagreements.

Table 1. Interventions Considered for Inclusion

Compression garment (CG)

Compression bandaging (CB)

Compression systems: specialized garments

Electrophysical modalities (eg, low level laser therapy,
electrical stimulation)

Elevation

Exercise

Intermittent pneumatic compression (IPC) pumps

Manual lymph drainage (MLD) massage

Self-massage (SM) techniques

Decongestive lymphatic therapy (DLT)

Dietary/weight loss intervention

Methodological Quality Assessment
Assessments of quality were completed independently by
2 reviewers (MLM and CJP). Each study was evaluated
using a modified version of the previously validated
Jadad 5-point scale to assess randomization, blinding,
and withdrawals/dropouts.' In these studies, however,
double blinding is not always possible (ie, participants
may know the treatment they are receiving). Therefore,
quality was summarized using a modification of the
Jadad scoring system as follows: 1) Was the study
described as randomized?; 2) Was the method of ran-
domization adequate?; 3) Was there adequate conceal-
ment of allocation?; 4) Was the outcome assessment
described as blinded?; 5) Was there a description of with-
drawals and dropouts? Studies were defined as “high”
quality if they fulfilled 3 or more quality criteria.

Data Analysis

Study results were pooled, if appropriate, using random
effects models after heterogeneity among the trials was
considered. Trials were combined using Comprehensive
Meta-Analysis by Biostat. Continuous data that were the
products of several different scales or methods were sum-
marized as the standardized mean difference (SMD). All
similar studies were pooled and point estimates reported
with their associated 95% confidence intervals (CI). Het-
erogeneity was assessed using a chi-square test that consid-
ered a P-value of less than .10 to indicate significant
heterogeneity. I-squared values were also calculated to
quantify variability in study effect. Recommended cut-
points for i-squared values of 25%, 50%, and 75% were
used to describe low, moderate, and high heterogeneity,
respectively.''
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Where pooling was not possible or appropriate, a
qualitative analysis was conducted based on the following
rating systf:m12

Level 1, strong evidence: generally consistent findings
in multiple high-quality trials.

Level 2, moderate evidence: generally consistent find-
ings in multiple low-quality trials and/or 1 high-quality
trial.

Level 3, limited evidence: only 1 low-quality trial.
Level 3b, conflicting evidence: inconsistent findings in
muldiple trials.

Level 4, no evidence: no RCTs.

RESULTS

We identified 157 papers, of which 48 were considered
potentially relevant. Independent review of these 48
papers led to the inclusion of 25 studies involving 1018
participants.'>’ Studies were carried out in 14 different
countries/regions worldwide. Study methodology varied
significantly, particularly in regard to the chosen interven-
tion and comparison treatment (Table 2). Of the included
studies, 2 authors provided additional information on
study methods'®'® and 1 author provided additional data
for use in the meta-analysis.'® Kappa statistics for agree-
ment between the reviewers on inclusion of trials and
quality score was 0.7 and 0.9, respectively.

Only 8 of 25 studies met the criteria for high quality
(Table 3). The most common methodological short-
comings in the included studies were method of random-
ization not described/appropriate (19 studies scored
“negative” or “unclear”), inadequate concealment of allo-
cation (22 studies scored “negative” or “unclear”), and
failure to blind the outcome assessment (20 studies scored
“negative” or “unclear”).

Meta-analysis was only possible for studies examin-
ing the additional effect of manual lymph drainage
(MLD) for the outcome of upper extremity lymphedema
volume in breast cancer survivors. Heterogeneity pre-
cluded pooling of studies for other interventions and out-
comes. Therefore, qualitative analyses were performed for
the remaining interventions (Table 4) and endpoints

(Table 5).

Quantitative Analysis
Five studies'>'®?*3%%” involving 198 patients examined
the benefit of the addition of MLD to compression ther-

apy (+/— other treatments) compared with compression
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therapy (4+/— other treatments) alone. The pooled results
demonstrated a statistically significant benefit from the
addition of manual lymph drainage (SMD: 0.37; 95%
CI, 0.07 to 0.67; P= .02) for reducing upper extremity
lymphedema volume (Fig. 1). In the analysis, no signifi-
cant statistical heterogeneity was identified (?=.36), and
the i-squared value of 14% indicated low variability
among studies. No evidence of benefit from MLD was
found for lymphedema symptoms of pain, tension, heavi-
ness, or QoL.

Level 1 Evidence (Strong Evidence)
The strongest qualitative evidence came from 3 stud-

. 27,31,
ies, 7,31,35

totaling 203 participants, that examined the
effect of exercise on upper extremity lymphedema volume
in breast cancer. Whereas exercise was not found to
improve or exacerbate existing upper extremity lymphe-
dema volume, significant benefit was found for lymphe-

dema symptoms of pain/tenderness’’ and quality of
life.?”%°

Level 2 Evidence (Moderate Evidence)

Three studies'®?*?! with 109 participants showed
improvement in lymphedema volume with use of a CG.
All 3 studies reported benefit from CG, with 2 studies
reaching statistical significance.'®*® In 1 study'® with
Kaposi sarcoma survivors, daytime use of a CG was found
to be significantly better than no-treatment. In the second
study20 with breast cancer survivors, daily CG, prescribed
in conjunction with exercise and self-massage, was signifi-
cantly better than exercise and self-massage alone. These 3
studies provide evidence of benefit from a CG for both
upper and lower extremity lymphedema and for survivors
of breast cancer and Kaposi’s sarcoma, respectively.

Evidence for CB was demonstrated in a single high-
quality trial'* including 90 participants. In the study, ben-
efit was found after 18 days of CB (followed by mainte-
nance with a CG) when compared with use of CG alone.
Benefit from CB was seen for both upper and lower ex-
tremity lymphedema immediately after the intervention
and at 24-week follow-up.

In another single high quality study* with 24 breast
cancer survivors, a 12-week dietary intervention focusing
on weight loss resulted in a significant reduction in upper
extremity lymphedema volume. In the study, women in
the intervention group were advised to reduce their caloric
intake to between 1000 and 1200 kilocalories per day.
The women lost on average 3.3 kg (= 2.6) of body weight



(panunuod)

sdnoJb usamiaq aouaJiayIp Jued
-ubIS ou @ 9402 :|ORU0D (%GZ :OdI
aWO091N0 Uoiow
-j0-abuel Jap|noys 4o} sdnoib
UsaM}aq 9oudJIaYIp JuedIUBIS ON
GO™>d @2udJayip uedlubls :uol
-onpal %9¢ :dS :uoldnpal %8S :11a
(Loy
JOU) JOAO-SS0JO WoJ} S308[gns Jo
Buijood apnjour elep dn-mojjo4 :gN
[el} jo uoiuod | DY Joj Jase| Jo
s9]0A0 g 0} 9]0A0 9|Buls Bunedwoo
uaym Jo Jase| Jo 9|9Ao g ogeoe|d
usaMlaq aouaiayip Jueolubis oN
(L00>d) dnoib
Burxo0}s-uoissaidwod Jo JoAe} Ul
sdnoub usamiaq aouaiaip ueoubiS
s109lgns
|0JJUOD |[B Ul SWN|OA Ul 9SES.0U|
SWIN|OA U] 8SBaJoUl
Ue pey 0G/0g -uononpai pey
dnoub [euswiiadxe ul s}8lgns 0G/0€

sdnoub usamiaq
ooualayip jueolubis ou :sdnoib
yioq ul 9%/ | JO uononpal uesiy

100=d sdnoib usamiaq
aouaJalIp WeolIUBIS 19%8°G|
:duoe DY (9% Le :dnoib B B g0

S8Wo921N0 Jaylo ul sdnoib
usamieq aouaJlayip ueolubls oN

99=d ‘ow ¢ ye sdnoib

usamieq aoualayip JueolIubls
0U 190 %09 90 ¥ AN %8V

syinsay

wue Buoje syuiod 2
1e paINsesw 9oUBJISHLINJID

Juswaoe|dsip
Jayem Buisn ewinjoA qui
9oUBIBJWNDIID

100

swoldwAs

Aiyawouo|

aouspadwiolg

Jaowolad Buisn swnjon qui

awnjoA
quiI| Ol PaYEINO[ED WO G'L
JO S|eAJBIUI B S8oUBIBIINDIID

wJe ay} Buole suiod 2
1B painseal 8oUaIaWINJIID

Jsjewolad Buisn swnjon qui]
juswieaJ} 0} aoualaypy
Ayigow
‘Buiyoe ‘uonouny ‘ssaulybiy ‘ured
‘ssoulneay ‘pojwoosip :swoldwAs
awinjoA
quil| PaYeNoJED OUl 8OUBISHWNDIID

sawo931nQ
juens|ay

pouad 3m-g

Aluo uoreonps aJed ups
juswieal; oN

or=u

AM 10} YM/P €

Bujiem ‘ebessew-jos ‘@sed
uiys ‘seslolexs ‘uonens|s ‘g :dS
9¢=u

sjuswiesl} g Jo 3o0|q
a|buis ‘1sal ym g Ag pamoj|o}
‘SjUBWIlEaI} g X00|] :JOSE| Weys
lg=u

ow G| Jo}
dnoJb |0J3u0D JuBWIeS.} ON
SL=u

M 6 ‘p Jed y 9 19D
lg=u

2Jed upjs g obessew-jjos
‘UOIBONPS :8JBD PIepuUBlS
SYM g J0} BUOje ©)
or=u

ow ¢ Joj uoneonpa
® 9s|oJaxa ‘quawieb uoissaidwo)
¢c=u

pazAjeue

Jaquinu=u

juswijealj |oJjuod
Juosuedwo)

uoiIeONPa 8JBD US

Mealq

MM G Jaye pajeadal ‘SYM g J0} M
Jad xg :(sinoy g Joy BHww 09) OdI
op=u

SHM §

10} YM/p € :Bupjem ‘ebessew-jjos
‘@Jed upfs R esloexs ‘gd ‘N 1d
lg=u

sjusWEaI} § 400[q
puooss ‘1sal dMm g Ag pemoj|o}
SjUBLIIESI} g Y00|q :I8SE| [OA8|-MOT

9z=u

ow 9 je sbupools paoe|dey

OWw G| Joj swipsq

0} Bujuiow woly uiom BHwW Of
:sBuP00}s UoISsaIdWod 98Uy mojeg
0G=u
P49 90

Meaiq M G Joye pajeadal

‘SYM g 10} MM Jad xg abeuresp
onieydwA| payeinwins Ajjeon3os|3
Le=u

8led pJepue)s B SHM g JO
[e101 40} ©O Aq pemol(o} p 81 10} g0
ce=u

ow ¢ o} - UoiEoNPS B

asjolexs ‘Quswieb uoissaidwoo ‘NS
SYM Z 18A0 X8 dTIN

0z=u

pazAjeue Joquinu=u
juswieal]
|eyuswiiadxg

K gg:ebe ues|y
Jaoued 1sealg
08=N

A G :obe ueay
Jooued jseaig
9G=N

A $9 :abe ues|p
Jaoued 1sealg
L9=N

K 171, :obe uesap

99Uy Mojaq
(ressyeiun)
Ajwaiixe Jomo
BwooJes Isodey]
G9=N

A $9 :ebe ues|p

J90UBD ]Sealg

/=N

A /G :obe uesy
ER

Aywaixe Jomo) x Jaddn
palels

1ou 8dA} :s1e0uUBD paxIN

06=N

A£G :abe uelpa|
Jaoueo seaig
Yr=N

uone|ndod/azis
a|dwes

Aley
8661 ‘U

Aaxun)
25002 ‘Wapla

ellessny
€00g ‘lfese)

Arey

29002
‘eliquesg

Arey
1661 ‘lleveg

wopbBury|
pauuN
000z ‘“1eBpeg

yewusqg
000 ‘Ussiapuy

Apmsg

S9IPN3S PapN|oul Jo salisiieloeieyd g d|qel



(PaNURUOD)

dno.b

J9SE]| JO JOAB} Ul OW g| Je ured Joj
9109s abueyd Ul 8oUBJISHIP JUBDHUBIS

dnoub Jase| Jo JoAe} Ul dN-Moj|0}

ow g| ® quawieali-isod 1e sjusw

-2JNSEaW 90UaJHWINDIID U0} sdnolb
US9M}aq S9oUBIBYIP JUEDIUBIS

sanfen-4
INOYUM wo} ainbyy ul pajussaid
eleq ‘pauodal seshjeue [eolisliels ON
S8WO0921N0 Jayjo Joj sdnoib
usamiaq aouaJapIp Jueolubls oN
sdnoib
usamiaq aouaJaylp ueoyubls
Ou 19/ :uole g0 : %S| :g0 ® AN
sjuswieas} qIN
aJow paneoal dnob uonuanisiul :gN
“(¢1 eam)
dn-mojjo} 3m-g Je sdno.b sy
usaMleq SeouaIByIp Juedlublis ON
juiod YM-t Je Buljloms jseaiq aAl}
-09[qo pue aAl3o8[gns Ul 8sealosp
' 2100s ured Ul uoioNpPas WedubIS

109[gns [Ajuo
ul Juasaud uoljollsal se pazAleue
JoU NOY J4op[noys ‘308lgns
| Aluo ul papodas swoydwAs
Se pazAjeue Jou SSauJopuUs} B Uled
90U8JBJWINJIID JO
SjUBWaINSEAW Ul S8OUSIBYIP
dnoub-usamiaq jueonubis oN

w8} Joys ul uawieb
uolssaidwod JO JOAEB} Ul Jjouaq
WEDHIUBIS 1% |- JOIU0D (%1Z 1DDq

syinsay

ow gl ® 9 ‘e ‘s
-1eaJ}-}sod ‘aul|aSEq :S}USWBINSED|N
sseuyeam g eisayisased ‘sseu
-1ybi} ‘ssauineay ‘ured :swoldwAg
9oUBJBJWNDIID

ssauineay ‘ured :swoldwAsg
90U8JBINDIID quil

ured ‘uoisua}
‘ssoulneay swoldwAg
Juswaoe(dsip
Jayem Buisn swnjoA quir

Buljlems iseaiq ‘ured :swoldwAsg
1sealq
8y} JO JUBWINSEBW SWN|OA OE

ow 9% g ‘L HMm g :dn-mojo4
(SVN ured
9ouaJBWINIID

Juswaoe(dsip
Jayem Buisn swnjoA quir

sawo21nQ
jueAsjey

aJeo

unfs g aualbAy ‘esiotexa qui| Ajreq
cwio/r 'L ‘ZH 0082

‘WU 06 ‘UOISSaS/UIW g :Siejeweled
(1m/xg)
pouad YM { JOAO SUOISSSS Z|
‘e[ixe o} syuiod / %@ BSSO}
[engnoajue sjulod g ‘eoInep Jose)

sy-en :Adeiay} Jese| [oAs] MO

gc=u

dnoub [eyuswiiedxe
SE SUOI}IPUOD SWES :Jaske| Weys
p=u

S)HM ¢ IO} YM/P G DHWW 09-0F
18 p/Yy g dwnd onewnaud $-¢ %99
awkep ul HY g-1 M9
¢l=N

SMM ¢ 10}
seem Jod xg-| euoe N
oL=u

9JeD UBS ¥ uoljeonp3

dnoub
|ejuswiadxa Sk :ouofe 8s10JexX]
6=U

SHM 82-1
obessew-jjos
os|0Jox3

LI=u

pazAjeue
Jaquinu=u
juswieal] |o4uo)
Juosnedwo)

a1ed
upjsy aualbAy ‘esiosexa qui| Ajreq
BHww 9 ainssaid ‘uoisses
Juoneinp y g ‘pouad 3m 4 Jono
SUOISSas (g :uoissaidwod djewnaud
ye=u
SHM € JOJ MM/XE ealq dm g
SHM g IO} YM/XE ‘BlIXe 0} syulod G
‘lese| apoIp sy-en
:Adesayy Jose| [aAs] Mo
p=u
(MM g 4oy m/p G
uoisses Jad uiw G anbiuyosy
18ppop) €0 B AN 7-€ YoM
awikep ul B 1g-| oM
¢l=N

SHM g 10} M Jad
Xg-| auole N Aq pamojjo}
‘pouad M- JOAO SUOISSSS Z|
‘TN 8 uone1oso deaqg
LE=u
9JeD UIS B uoleonp3
sha|ind
‘Bupjiem |[em ‘sayoiails
aueo [eJsle|lun/[esdle|iq
‘sas|0Joxa aAlIsIsal 1Bl
‘INOY ANwaaixs Jaddn :as1oiex]
‘asn awnhep :nH9H
19S[0J9X8 pue Ho
ol=u
SHM 82-1
obessew-jog
as10J9xg
Y ¢ uiom 199
yi=u

pazAjeue Jaqunu=u
juswieall
|eyuswiadxgy

A g8y :obe ueay
Jeoue) jsealg
0S=N

A 2 1LG :ebe ueay
J9oUBD Sealg
=N

A 19 :obe ues|y
J9oUBD Sealg

¥¢=N

A z'6G :9be ueay
Bwoaps Jseaig
L=u

BWOUBBIN @ 02= U
Jooueo jseaig
¢c=N

A 9°Lg :ebe uespy
Jooued seaig
61=N

paje;ls jou :abe ues|y
J9oUBD )Sealg
G2=N

uone|ndod/azis
a|dweg

Aoxpan)
6002
‘njbouezoy]

uel|
900¢ ‘luelney|

uspamg
866+
‘uossueyor

Auewisn)
800¢ ‘yer

Aoxn)
2002 ‘[esapd|

wopBury|
payun
G661 ‘AgsuloH

Apms

(penunuod) "z o|qeL



(penunuoD)
(#0*=d) suorreq
-laoexa ewapaydwA| Jo adsusploul
Jamo| pue ‘(L00>d uoq) ybuans
Apoq Jemo| @ Apoq Jaddn (£0=d)
swoldwAs ul Juswanoidwi Juesubls
sdnoib usamiaq aiow
10 %G Jo Bulems qui| Ul 8seaioul
Ue pey oym uswom jo uoipod
-04d 8y} Ul 8ouUBIBYIP JeDBIUBIS ON
(S0>d)
g0 8 DdI 0 JoAe} Ul 8oUBIe}
-WwnNaJI9 WJe Ul uoionpal jueolubis
Splojuiys
10 “4ayem Apoq |30} ‘swoldwAs 1oy
punoy} aJom seousiaylp ueoliubis oN
10N
JO UOIIPPE. JO JOAB} Ul UOUBIOS|O
MOJeg WO O] JO 9OUBIBJWINDIID pUB
(Jw 08 ~ aseasoul dno.b |043u0D
w 00z ~ uononpai dnoib 1DIN)
juswainseaw Asown|oA uj sdnoib
Y} US9M]S( 9oUBISHIP JUBDIUBIS

/12=d ‘sdnoib
usamiaq aouaiayip Jueoyubis ou
1%9°8¢ duole g9 ‘%9 190 ® AN

dnoub asiolsexa

4O JoAe} Ul (£20=d) UHESY [esoush
pue (870=d) AljeuA ul sjuswanoidw|

AWN|OA WJB 1O 9oU8Id)

-WNJJIO WUE Ul [0J}UOD @ 9SI0I9Xd
usaMlaq saoualaylp uedlublis oN

paw.opad sasAleue
|eonsiels eyendoiddeu) ‘papinoid
Jou s8109s abueyd pue auljeseg

syjnsay

aouaIBypy
swoldwAg
suoljeqieoexs ewapaydwA
Aouedalosip
SWINJOA quUIIBIUI Ul 8JOW JO %G
1O @seaJoul 81njosge yum uoipodold
uswaoe|dsip Ja1em Ag swnjoA quii

wJe Buofe sjuiod G JOAO 8oud
-J9JWNoJID WJe Jo uolonpal abeleny

I[e991 Y- ‘(Alysuows

‘Appeam ‘Ajrep) aJreuuonsenb
Kouanbauy pooy :aoid Aelaiq
wbiay g yblam Apog

SV ssaulnesy
% pojwoosIp ‘uled :swodjwAsg
Jayem Apoq [ejoy :eouepadwiolg
Juswaoe|dsIp Joyem :BWn|joA quii

Juswaoe|dsIp JOJEM BIA SWNJOA quilT
awinjoA
Qi 03Ul POIBINOJED SOUBIBJUNDIID

100
JusWeoe|dsIp JaJEM BIA SWNJOA quiIT
20UBIBJINIID

ured :swoydwAg

a|Apuooids [eJale|

0} |ejsip wo g} pue [ewixoid
wo G| :syuiod g ye aouasspunaI)

sawo21nQ
ueas|ay

ewapaydwA| Jo uoireqiaoexa

Aue Buunp panunUOdSIP asioJoxe

Apoq Jaddn "eoueis|0} UIYyUM doUE

-1sisaJ pue suolledal passaiboid

‘Apoq Jaddn Jo} @oue)sisal ou 0}

a1l ‘weuboid asiolexa Apoq Jemo)

JolAeYaq osloloxa ® Apoq Jaddn m /xzg uiw 06
abueyd 0} Jou payse spuedioiped ‘suoissas dnoub ym g :weiboid A-|
0/=u L/=u

P 0l X uolssas
P Ol x uoissas/uiw 09 g0 ® OdI /sdiulw og g0 B AN
gl=u gl=u

saploA|BL

ureys wnipaw Jo axejul

J0 Bunsisuoo Adelssyy 101p Ajlep

sn|d S)YM 7 10} YM/XE (21D US

% Buibepueq uoissaidwod ‘gN

poyiaw Jappo) ‘ebessew)dad
Juswiyeal) Adesayy [eoisAud

(oga9ed) (10 10D snid sHM 1
10} )M /xg :dnoib |ejuswiiadxe
Jad se juswieal) Adesay) [eoisAyd

G=u g=u
puaMeaM JBAO UIOM gD

puayeam JOAO Uiom g9 S)oOM 1 10}
SHM {7 IO} YM/P G 1D YM/P G ‘Uil G JOPPOA :gO+aTIN
lg=u yg=u

99 snid g Ym Joye Buipels sym

8 40} YMm/xg Jojewobio wie s)ym
3%0) 01 IO} YM/XE OSI0IOXS 9oUB)SISaY
/=u /=u
weJlBoid asiosexe Alwalixe Jaddn

'sjuswieal} Q|

Jo} p/sulW g uoneInp L Wo/ g

juswueb uoissaidwo) ‘uoibal Ase|jixe ul sjulod juaiayip

s|ielep ou 1B {(Wwu g8 Jase| apoig pue ww
:wesboud asiolexa Aywalixe Jeddn 8'2€9 Jose| oN-oH) JoSe| [9A9] MO
oL=u oL=u
pazAjeue
Jagquinu=u pazAjeue Jaquinu=u
juswieal] |o4uo) juswieaul
Juosuedwo) |eyuswiiadxgy

A 65=
JoJ3u0o (QS) uesiy
A9g =
sJas|oloxs abe ues|y
J9OUBD JSealg
=N
A 615 :obe uespy
J9OUBD JSealg
9¢=N

A 6°g9 :ebe ues|y
Jaoued 1seaig
91=N

A 6G :obe ues|y
J8oueD 1sealg
paziwopuey 0G=N

A 9g :ebe ues|y
Jaoueo jseaig

91=N

pajels jou :ebe ues|y
Jaoue) jseaiqg
02=N

uone|ndod/azis
a|dwes

$91e1S pPayuN
6002 ‘ZNWyos

OAOSOY
8661 ‘Oln0MEPERY

Iizeig
8002 ‘BAIPNIO

epeue)
002 ‘AleeNoON

epeue)
€002 ‘eIzusyo

eipu|
800z ‘ehrepy

Apmg

(penunuod) "z alqeL



aded paysiignd ul papirocid ejep uo paseq pawiopad sisAleuy
Joyne Aq pspinoid eep [euolippe pue Spoylsw uo uonewloul paysigndun ,
-aleos Bojeue [ensin ‘SyYA ‘AdessyjoisAyd piepuels ds ‘ebessew-jas ‘NS ‘Adessy} uoneipel ‘1Y ‘uonow jo abuel ‘NOY ‘el Pa||0uod PazIWOopUel ‘1 0Y o]
10 Ayrenb “Jop ‘ebeurelp ydwA| renuew ‘gA ‘uoisseidwod onewnaud usiwIBiul ‘Dd| ‘Adelsyy oneydwA| aansebuoosp ‘1 ‘uswieb uoissaidwod ‘B Buibepueq uoissaidwod ‘gD ‘Buinll Ajlep o seniAloe seedlpul 1Ay

S8WO09IN0
JBYIO0 Ul S8ouBIalIp
dnoub-usamiaq jueonyiubis oN
awin|oA
quii| ul sdnoJB usamiaq
@ouaJayIp Juediubls oN
8yl Jo Anenb u
S90UBIBYIP JUBDIUBIS ON

|eu jo uoipod
104 ul ebueyd aWnN|oA Jo} pawIoy
-1ad sisAjeue dnoib-usamiaq oN
Adeisay] oneydwA enby jo Joney
Ul JOD JO suoIsUBWIP [el00S pue
Jeuonows Ui Juswaroidwi JuesubiS
awn|oA ewapaydwA| ul 8ous
-1ayip dnoib-usamiaq jueoiubis oN
(dn-mojjoy)
ot Aeq 1e @oualayip juedlubls
OU 1% /g duole 171a ‘%0¢€ 11a B Odl
MM g Joye (S0=d)
'%9¢ duole 11A ‘%Sv 11a B Odl

(ye=d) sdnoib

Y} UsaM]aq 9oUBIBYIP JuedlIUBIS
ou 1%¢ge :g0% NS ‘%ve 190 ® TN

dnoub ssoj-}ybrem auy} Jo JoAey Ul

(910=d ‘€'1) INg PUE ‘(20=d ‘B

€°¢) Wblem Apoq ‘(€00=d ‘% v

~ 10 W GHE UOI}ONPAI) SWN|OA
WJe S$S99Xa Ul Uolonpai ueoubis

synsay

SVA :swoydwAg
700

(punoseJyn) ssauyoly} [ewlaq

(s1adijeo) swnjoA yun]
SWINJOA quil| Ol

paje|nojed 9oualaWNdIID

700
awin|oA

gl Pa¥e|INO[eD OjUl OUBIBINDIID
uoIodyUl ‘B8 SIUBAS BSIBAPY

700

juswiesaJ} 0} 8oUBIBYPY

Juswaoe|dsip

JOIEM BIA SWNJOA QUi

Juswaoe|dsip

JOYEM BIA SWNJOA QUi

awin|joA quui|

Olul PaJe|NdJBO 90USI9JWINDIID WY
Areip Aeyoip Aep-; :oyejul Aeaig

SpIo} US
wbtem g ybioH

BWN|OA quii| 03Ul PaenojeD
S]UBWIBINSEAW 90UBIBJLINDIID

sawo21nQ
jueas|ay

AN XM g

feaiq YM-9 ‘SHM ¢ Joj P G 4O}
90 B p/UlW 0g ‘NS
91=N

P L X INS Altep ® 5O
G=u

ESIENE]
pue ebessew-jjes ‘yusuLed
uolssaidwo? :Juswabeuew-jos

ce=u

MM g 40} MM Jad XG suofe 113
L=u
sjuswaAow Jabuly B 1sum ‘puey
{UoIX8l} MOQ|e :SesloJox JO Sales
SHM
g 4oy xim Jad p G ‘p/ulwi O 19D B INS
cL=N

juswleb uols
-saidwod g Bunes Ayyeay jo 19p00g
ol=u

pazAjeue
Jaquinu=u
juswieal] jo;uo)
Juosuedwo?)

NS )M € Healq

MM-9 ‘SHM € 10} p G IO} p/ulW
G ‘anbiuyoa) JeppoA DD B AN
SE=N

suoje

AN perenwiis Ajiesiueyosw
yonoixel4 ‘palelsiuILIpe-os
g=u

(dnoub
|043u09 Jad se) Juswabeuew
-J18s pue Adeiay} oireydwA| enby

9l=u

M Z Joj >im dad X 17a 8 Odl
ZL=u
Ssjuswanow Jabuly B 1SUM ‘puey
‘UOIX8)} MOQ® :SBSIDIOXD JO SeLeS
SHM Z 10} M/P G
‘p/uiw 06 ‘l0oojoid onpaT :GO+ATN
SIL=N

juswieb uoissaidwoo R p Jad [eoy
0001 4O Hoyap :381p uonoNnpal JyBIoM
LL=u

pazAjeue Jaquinu=u
juswieal]
|eyuswiadxgy

A 666 :0be uea
Jooued jseaig
L€=N

A 09 :ebe ues|y
J8oueD 1sealg

0L=N

A oG :ebe ues|y
J80ueD 1sealg
8v=N

K 19 :ebe ues|y
J80ueD 1sealg
€2=N

A |, obe ues|y
Jaoued jsealg

8¢=N

A 09 :9be uesy
Jaoueo jseaig
¥2=N

uone|ndod/azis
a|dwes

wopbury psyun

¢00¢
‘swel|im

S8i’lS PeNuN
9002 ‘uINgiim

jorIs|
6002 “ep!l

S8IBIS PeNuN
200g ‘ednzs

wopBury|
payun
200z ‘elzis

wopbBury
payun
2002 ‘Meys

Apmg

(penunuod) "z alqeL



Review Article

JBS|OUN ‘¢, ‘UOLIB}IO 198W JOU PIP ‘— ‘UOLISIID oW SajedIpul +

3eam
ubIH
ybiH
Mo
MO
MO
ubIH
MO
ubIH
ybiH
Mo
Mo
MO
Mo
MO
ubIH
Mo
MO
Mo
MO
ubIH
MO
MO
ubIH
MO

ybIH/MOT
Ayenp

ANO AN FTAANTANOANTANANNTO-ONNT T ON

21008
swsa)] |ejoL

+ 4+

I+ 4+ 4+ 4+t +++ 1

+ 4+ +

b+t

¢snodoaq pue
S|emelpypm jo

uonduosaq e
a1yl sem

+ + + oo~ e

[ S L - S Y

[ S S S

Slusuwissassy
2wodo1nQ
jo Buipuig

o~ oo o e

o~

[ S S

épajeasuon
Aj@renbapy
uoneodojy
juswieall
9y} sem\

o~

o oo

+

+ o~

[

+

(S

¢oreudouddy pue
paquosag
uoneziwopuey
JOo pPoyeiN

9y} sem

e e e e e S e S s

¢{paziwopuey se
paquosaq Apmis
ay) sem

2002 ‘SWeliMm
9002 ‘wIng|im
6002 “epiL
2002 ‘ednzs
200¢ ‘elz)s
1002 ‘Meys
6002 ‘ZHWYoS
8661 ‘OlnoxEPERY
8002 ‘BiIPAIO
7002 ‘AlPoNON
€002 ‘91ZUsHON
800z ‘eAre|y
6002 ‘njPouezoy]
9002 ‘lueiney|
8661 _comwcmr_oa.
8002 “yer

2002 ‘|osepi]
G661 ‘AgsuioH
8661 ‘UId

500z ‘wepid
€00g ‘nese)d
9002 ‘elllquelg
1661 ‘llepeg
000z “1ebpeg
0002 ,cww‘_wvr;\

Apmig

slelL papn|oul J0 ANenD [e2160/0POY3ISIW " dlqeL

Month 00, 2010

Cancer



Conservative Treatment for Lymphedema/McNeely et al

81| Jo Ajfenb Joj Jyeusq JO SUBPIAS OU ¢ [9AST] 0 I s 81| Jo Ajeno
ured Joj }§ouUdq JO SOUBPIAS PaYWI| :E |9AST] 1 1 e ssauineay ‘ured :swoldwAg Jaoued jseaig Adeiayy Jose
Hojwoosip
swoldwAs 0o} 1yauaq JO SOUBPIAS OU :E [9AdT] 0 0 I ‘ured ‘ssauineay :swoldwAis J9oued 1seaig uoneonpow Areaiq
AT peieinwiis
aJl] Jo Aj[enb Joj JyoUSq JO BOUBPIAS OU :Z [9AST] 0 1 L oyl Jo Aurenp Jaoued 1seaig Ajleolueyosw yonoyxs|4
dn-moj|o} 1€ Jou INQ WB} Hoys BwoueaN QTN YUM SUOle||IoSO
ul Buljjems pue ured 1oy J1jouaq JO SOUSPIAS 91BISPOW :Z [9AST] L L L Bulems ‘ured :swordwAsg Jooued seaig [eolueyosw deaQ
aJl| Jo Ayenb Joj Jyeusq Jo SUBPIAS OU g [9AS7] 0 0 3 ay1| Jo Aneng
Hojwoosip
swoldwAs Aue Joj Jjeuaq JO 90USPIAS OU :Z |9AST] 0 0 I ‘ssauineay ‘ured :swoldwAg J90UueD 1seaig abeurelp ydwA| [enuely
8| Jo Ayrenb Joj yjeuaq jo aouspine Buolls 1| [9AsT] 2 1 k4 ayl| Jo Ayenp
swoldwAs ewspaydwA| 4o} HoUSq JO 9oUspIAS Buosls 1| [9A8T] L L 4 ssauJopua] ‘uted :swoldwAs Jaoueo jsealg os10Jex]
Hjsusg
eoyubls  salpms
Buipuiy Aenp salpnis Jaouen
9JUSBPIAT JO |SA3T BAleM|enD Salpn}S "'ON r_m__._ "ON "ON |ejoL sawodlnQ Jo adAL UOIJUSAIBU|
SBW02INQ pPaley-jusaljed UO SUOIJUBAISIU| JO 10843 G d|qelL
uolssalidwod
9ouspIAe BunOIUOD B [aAST] 4 0 % Awaixe Jeddn Jooueo jseaig onewnaud jusnIWILlU|
abeurelp
Jyouaq JO 9OUBPIAS OU g [9AST] 0 0 L Auwanxe seddn Jooueo jseaig  oneydwA| pareinwis A|leoLios|g
wue} Buo| pue POYS Ul Jjouad JO 9oUBPIAS PaIWI| g [9AST] 1 L % Aweinxe Jaddn Jooueo jseaig Adeuayy Jose
w8} HOYS Ul JJouaq JO 9oUapIne pajwl| i [9AeT] 1 0 1 Aywaaxe Jeddn J9oUeD isealg uoneoyipow Aseeiq
AT pajenwis
JJjouaq JO 9oUBPINS OU :Z 9N 0 L 1 Aywaaxe Joddn J9oUeD 1sealg Ajjeaiueyosw :yonouxa|4
[eplARCHI
WIS} HoYs 8y} Ul Jjauad JO 9oUSPIAS S}elapowl g [9AeT] 1 L 1 jsealg  BUWOUEBIS|\ JoouUeD seaig SUO[1E[[10SO [edlueyoaw desaq
wie} Yoys Ul Jjouad JO 9oUSPIAS S}eISpOW g [9AST] L L L Aweixe Jeddn Jooued jseaig uoluaAIdlUl sso| 1yBlap
Ajlwiaaixa Jamo| pue Alweiixe BwooJes
Jaddn Joj Jyeuaq JO 9OUBPINS S1BIOPOW (g [9AST] 2 0 € Jamo| pue Jaddn |sodey| Jeoueo jsealg jusweb uoissaidwon
ws) Buo| pue poys ‘Alwalixe Jemo| pue Jaddn Ayweaixe
10} J1}joUaq JO S0USPINS B}EISPOW g [9AST] 1 L 1 Jamo| pue Jaddn sadA} Jeoueo aidiny Buibepueq uoissaidwo)
10edW] [BAINBU JO SOUBPIAS BuosS | oA 0 2z e Awaixe Jeddn Jooued jseaig ESIENe|
}jausg
eoyubls  salpmis
Buipuiy Alenp  saipms jo uoibay Jaouen
9OUSPIAT JO |9AST :BAlleMend) SaIpnlS "ON _._m__._ "ON "ON |ejoL >Uom Jo 0Q>._. Uoljuanialuj

aWN|OA BPWapPaYdWAT UO SUOIJUBAIDIU| JO 10344F * dlqeL

Month 00, 2010

Cancer



Review Article

Citation

Andersen, 2000 -.13 42 .66

Didem, 2005 70 33 01
McNeely, 2004 37 44 22
Sitzia, 2002 .59 28 12
Williams, 2002 32 31 37
RandomCombined (5) 37 198 .02

Effect NTotal PValue -2.00

-1.00 0.00 1.00 2.00

L
_._.

Addition MLD

Comparison

Figure 1. Relative benefit from the addition of MLD in reducing upper extremity lymphedema volume in breast cancer

postintervention.

over the 12-week period, and a significant reduction in
upper extremity lymphedema volume was observed.

Evidence was found in a single high-quality study™
supporting the application of a mechanical device called a
HIVAMAT that applies deep oscillations (tissue vibra-
tion) to the breast to stimulate the flow of lymph in the
region. Twenty-two breast cancer/ melanoma participants
were randomized to deep oscillations plus MLD or to
MLD alone. The treatment consisted of 12 treatments
over a 4-week time period. The deep oscillation treatment
was found to be effective for reducing breast lymphedema
volume and for improving symptoms of pain and swelling
after 4 weeks of treatment. No statistically significant
differences were found, however, between the groups for
outcomes at 12-week follow-up.

Evidence was found in a single high-quality study™®
with 10 participants that examined treatment of upper ex-
tremity lymphedema using the Flexitouch device. The
Flexitouch is a mechanical device designed to apply a
form of mild rhythmic pressure to simulate manual lymph
drainage. No stadistically significant differences were
found for upper extremity lymphedema volume or quality
of life between the group receiving treatment with the
Flexitouch when compared with the control group per-
forming daily self-massage.

Level 3 Evidence (Limited Evidence)

One study® with 10 participants provided evidence of
benefit from a combined treatment of DLT and dietary
intervention with medium chain triglycerides,”® com-
pared with DLT alone. In the study, the intervention
group received DLT and dietary fats in the form of
MCTs, whereas the comparison group received DLT plus
a placebo intervention (long chain triglycerides). A signifi-

10

cant benefit was found in favor of the combined DLT and
MCT intervention for upper extremity lymphedema vol-
ume. There was no evidence of benefit, however, for lym-
phedema symptoms of pain, discomfort, or heaviness.

. 17,242
Four studies'”>42°

with 128 participants examined
the effect of low level laser (LLL) therapy on upper ex-
tremity lymphedema volume in breast cancer survivors.
Significant benefit was found in favor of LLL treatment in
only 1 of the 4 studies.”” In the study, significant benefit
was found for upper extremity lymphedema volume and
symptoms of pain for the group receiving LLL treatment
combined with daily exercise, compared with the compar-
ison group receiving intermittent pneumatic compression
treatment combined with daily exercise. In contrast, in
the 1 high-quality study,"” no significant differences were
found between groups receiving LLL treatment and sham
LLL treatment. In the remaining 2 LLL studies,>*%° inad-
equate data were provided to allow for interpretation of
treatment effect.

One study'” with 74 participants examined the
effect of electrically stimulated lymphatic drainage com-
bined with CG versus CG alone. No significant difference
was found between the groups for upper extremity lym-
phedema volume.

. 19,23,30,34
Four studies'®?7%?

with 170 participants exam-
ined the effect of intermittent pneumatic compression
treatment on upper extremity lymphedema volume.
None of the studies that examined IPC treatments was
considered strong. The first study34 showed benefit from
the addition of IPC to DLT treatment in the short term;
however, no statistically significant benefit was seen at 40-
day follow-up. The second study”’ compared the effect of
IPC and CB with a comparison intervention of MLD and

CB, finding a statistically significant benefit in favor of

Cancer  Month 00, 2010
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the combined IPC and CB group. In contrast, the third
study®® compared IPC and CG to MLD and CG and
found a statistically significant benefit in favor of the
group receiving MLD and CG. The fourth study'® found
no significant difference in upper extremity lymphedema
volume reduction from treatment with IPC when com-
pared with a no-treatment control.

Level 4 Evidence (No Evidence)

No RCTs were found examining elevation or compres-
sion systems; thus, no RCT evidence exists supporting or
refuting the benefit of these interventions. Self-massage
techniques were a component of treatment for many stud-
ies. However, no RCT's have been performed to elucidate
the benefit of self-massage treatment alone or as an addi-
tion to other treatments. Also, although several studies
have examined DLT we were unable to determine its
effectiveness, as no studies have compared DLT to stand-
ard care (eg, CG) or to a no-intervention control.

Adverse Events

Information on adverse events was provided in 8 stud-
los, 1417:22,24.2831,35.,36 || 617,222431,35,36 £ | g (o de o
no adverse events occurred. Minor adverse events were
reported in 1 study®® as a result of compression bandaging
and included skin reaction (n=1) and elbow discomfort
(n=1). In another study,'* 8 participants developed cel-
lulitis during the study period, 1 developed a deep vein
thrombosis, and 3 were found to have recurrent cancer.

DISCUSSION

This review summarizes the best available evidence in
support of conservative and dietary interventions for
lymphedema.

Mixed Cancer Groups

Compression bandaging and compression garments were
found to be effective in both short and longterm, and for
upper and lower extremity lymphedema secondary to
cancer. Studies included patients with breast cancer and
Kaposi sarcoma. One study,14 however, did not report the
types of cancer associated with the participants’ lymphe-
dema. The findings of our review suggest that the benefits
from compression therapy appear to be greater than the
estimate of 11% cited in a previous review.® Reported per-
centage reductions achieved through treatment with com-
pression garments or compression bandaging ranged from
17% to 60%. As lymphedema tends to be chronic and
lifelong, compression therapies represent simple and

Cancer  Month 00, 2010

relatively low cost options for self-management of the

condition.*®

Breast Cancer

Findings of our meta-analysis demonstrated a statistically
significant benefit from the addition of MLD for breast-
cancer related lymphedema. In the individual studies,
however, only 1 study'® reported a statistically significant
benefit from MLD. The evidence suggests that the effect
of MLD in reducing upper extremity lymphedema vol-
ume is, on average, potentially smaller than estimated in
early, uncontrolled trials. Whereas the analysis shows an
additional small benefit from MLD over compression
therapy alone, the cost in terms of time and finances to
the patient may make provision of this therapy prohibi-
tive. Clinically, it may be reasonable to prescribe compres-
sion therapy as a first-line treatment and consider adding
MLD if the response to treatment is less than optimal.

The findings of this review support the growing
body of evidence from the literature purporting that par-
ticipation in an exercise program does not exacerbate
existing lymphedema in breast cancer survivors. More-
over, exercise was found to reduce the severity of symp-
toms associated with lymphedema. This is an important
finding, as lymphedema and its symptoms may serve as
deterrents to participation in regular physical activity and
exercise.”’ Research evidence has demonstrated benefit
from exercise in improving physical fitness, functioning,
and quality of life in breast cancer survivors.*® Moreover,
observational data have shown a protective association
between increased physical activity after breast cancer
diagnosis and recurrence, cancer-related mortality, and
overall rnortality.41 Therefore, the evidence suggests that
breast cancer survivors can safely follow a graduated exer-
cise program to achieve health and fitness without fear of
worsening existing lymphedema.

Although only 2 studies were found examining
nutrition and dietary interventions for lymphedema, posi-
tive effects were found in both studies for lymphedema
volume reduction. Of note, 1 study32 demonstrated that
caloric reduction for weight loss resulted in a 44% reduc-
tion in upper extremity lymphedema volume. Obesity
and weight gain are known risk factors for the develop-
ment of lymphedema, and may be linked to breast cancer
recurrence and survival.*>*® Thus, strategies to promote
weight loss/maintenance, such as physical activity and
healthy eating, may have additional health benefits

beyond lymphedema volume reduction.*®4?

n
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Strengths and Limitations

The strengths of our review include the use of a meta-ana-
lytic approach for examining the effects of MLD on upper
extremity lymphedema volume. This approach allowed us
to improve power for the primary outcome of upper ex-
tremity lymphedema volume, resolve uncertainty for con-
flicting study findings for MLD, and improve estimates of
treatment effectiveness. Although there were some clinical
and methodological differences among the included stud-
ies, when data were pooled no significant statistical heter-
ogeneity was found. Moreover, the low I-squared value
suggests consistency in the evidence among trials despite
these differences.

Although the results of our review provide impor-
tant findings, they must be considered in light of the fol-
lowing potential limitations. Our conclusions regarding
the relative effectiveness of conservative interventions are
constrained by the wide variability in chosen interventions
and comparison treatments, as well as measurement meth-
ods. For many interventions, heterogeneity precluded
pooling of studies.

Breast cancer continues to be the most extensively
studied cancer group for examining conservative inter-
ventions for lymphedema. Further research is necessary
regarding conservative interventions for lymphedema
resulting from other cancers, such as prostate and gyneco-
logical cancers. Until the number of studies performed
with other cancer populations grows, it is not possible to
summarize findings by cancer diagnosis.

The 25 studies included in this review were of vari-
able quality, and only 8 were considered of high quality.
Quality criteria designed to assess study bias, such as
adequate randomization, concealment of allocation, and
blinding of outcome assessors, were commonly not met.
Of note, only 1 of the 5 studies examining the addition of
MLD was considered of high methodological quality.
Our conclusions are tempered by this fact, and further
research is needed to confirm our findings.

Conclusions

The evidence suggests that compression garments and
compression bandaging are effective in reducing limb
lymphedema volume for various types of cancer-related
lymphedema. Specific to breast cancer, a statistically sig-
nificant beneficial effect was found from the addition of
manual lymph drainage massage to compression therapy
for reducing upper extremity lymphedema volume.
Moreover, there is evidence to support exercise and weight
loss as strategies to improve lymphedema symptoms

12

and reduce upper extremity lymphedema volume,
respectively.
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