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Abstract Goals of work: To provide
an evidence summary report on the
question: What are the treatment op-
tions for women with lymphedema
following treatment for breast can-
cer? Methods: Cancer Care Ontario’s
Supportive Care Guidelines Group
(SCGG) employed systematic review
methodology to produce an evidence
summary on this topic. Evidence-
based opinions were formulated to
guide clinical decision making, and a
formal external review process was
conducted to validate the relevance
of these opinions for Ontario practi-
tioners. Results: The systematic re-
view search strategy identified ten
randomized controlled trials which
form the basis of this evidence sum-
mary report. Four key opinions of-
fered by the SCGG are outlined be-
low. Responses from the practitioner
feedback process supported the va-
lidity of these opinions in Ontario. (1)
There is some evidence to suggest
that compression therapy and manual
lymphatic drainage may improve es-
tablished lymphedema, but further
studies are needed. Compression
garments should be worn from
morning to night and be removed at
bedtime. Patients should be advised

Introduction

Lymphedema is a major source of morbidity for people

that lymphedema is a lifelong condi-
tion and that compression garments
must be worn on a daily basis. Pa-
tients can expect stabilization and/or
modest improvement of edema with
the use of the garment in the pre-
scribed fashion. (2) There is no cur-
rent evidence to support the use of
medical therapies, including diuret-
ics. (3) Additional efforts to define
relevant clinical outcomes for the
assessment of patients with lymphe-
dema would be valuable. (4) These
opinions are appropriate for patients
with more than mild lymphedema,
where the signs and symptoms are
considered significant from the pa-
tients’ perspective.

Keywords Lymphedema - Breast
neoplasms - Systematic review -
Evidence summary - Lymphedema
management

as a side effect of treatment. Quality of life, in both a
physical and emotional sense, can be dramatically af-

fected.

living with cancer, either as a direct result of the tumor or
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Breast cancer patients are particularly prone to lymph-
edema. In Ontario, it was estimated that there would be
8000 new cases of breast cancer in 2003. The exact inci-
dence of lymphedema has been difficult to establish given
the variability in how lymphedema is defined, the degree
to which it is clinically relevant, the extent of surgery or
radiotherapy, and potential reporting bias [12, 18, 19, 21].
Estimates of lymphedema incidence among breast cancer
patients include 10% from surgery alone, increasing to 20—
30% when the treatment includes radiation therapy [12,
18, 19, 21]. Sentinel lymph node biopsy is associated with
a lower risk of morbidity including lymphedema [4, 10,
16, 29]. While the use of this technique could reduce the
likelihood of developing lymphedema, the effectiveness in
providing prognostic information over more traditional
lymph node dissection procedures remains to be de-
fined. In addition, lymphedema remains a problem for
those patients who have high-risk disease where axillary
Ilymph node dissection and/or irradiation are deemed
necessary.

In Ontario, between 800 and 2400 women diagnosed
with breast cancer in 2003 can expect to develop lymph-
edema at some point during their life. The risk of devel-
oping lymphedema following the management of breast
cancer is related to the type of treatment received, such as
axillary lymph node dissection (versus the use of sentinel
lymph node biopsy) and nodal irradiation. While the
majority of women with breast cancer-related lymphe-
dema will have mild swelling that may never require
treatment, a significant subset of patients will have clin-
ically significant lymphedema that would benefit from
and warrant consideration for active intervention. Infor-
mation and resources for treatment are limited and may be
difficult to access. Problems associated with lymphedema
are economic as well as cosmetic—public and private
health insurance plans usually cover only a limited pro-
portion of the costs associated with ongoing manage-
ment.

Given the diversity of treatments for this condition,
the Supportive Care Guidelines Group (SCGG), part of
Cancer Care Ontario’s (CCO) Program in Evidence-based
Care (PEBC), performed a systematic overview and de-
veloped an evidence summary to address the following
question: What are the treatment options for women with
lymphedema following treatment for breast cancer?

The original intention was to develop a clinical prac-
tice guideline with recommendations to address this
question, through the process of updating the evidence
and recommendations previously published in the Cana-
dian national guideline on this topic produced by the
Steering Committee for Clinical Practice Guidelines for
the Care and Treatment of Breast Cancer [11]. However,
the PEBC distinguishes between clinical practice guide-
lines and evidence summaries, based on the level of ev-
idence available. Guideline documents are produced for
topic areas where sufficient high quality evidence exists

to make clinical recommendations. Evidence summaries
are produced for topic areas where, although the evidence
is insufficient to make recommendations, that evidence
can be synthesized, gaps and limitations presented, and
opinions offered for clinical practice. An explicit decision
is made by each PEBC guidelines group to select the
appropriate format for the presentation of the evidence.
Within this framework, the relative lack of sufficient
high-quality evidence on the current topic precluded de-
finitive recommendations on which to base a practice
guideline. This report presents the resulting evidence
summary and interpretation of the evidence that clinicians
may use as an aid to providing evidence-based care for
lymphedema.

Methods

Evidence summary development

This evidence summary was developed by CCO’s PEBC, using the
methods of the Practice Guidelines Development Cycle [5]. A
detailed description of the methods used for the systematic review
and evidence summary development is available at http://www.
cancercare.on.ca/pdf/pebces13-1f.pdf.

Literature search strategy

The SCGG used the evidence presented in the national guideline on
the same topic produced by the Steering Committee for Clinical
Practice Guidelines for the Care and Treatment of Breast Cancer
[11]. The national guideline was based on a systematic review of
the English-language literature found in MEDLINE (1966 to April
2000) and CANCERLIT (1985 to April 2000) and references cited
in reviews and textbooks. The SCGG conducted a search for new
evidence for the period from May 2000 through March 2002 in
MEDLINE, CANCERLIT, HealthStar, CINAHL, PREMEDLINE,
and the Cochrane Library. The search used the exploded subject
headings ‘breast neoplasms’, ‘lymphedema’ and ‘clinical trials’, the
text words ‘breast’, ‘mammary’, ‘carcinoma’, ‘cancer’, ‘neoplasm’,
‘lymphedema’ and ‘lymphoedema’, and the publication type
‘clinical trial’. Reference lists in papers found by the update search
and relevant databases were also searched to identify new and
ongoing trials. Evidence was selected and reviewed by two mem-
bers of the SCGG.

Inclusion and exclusion criteria

Studies were eligible for inclusion in the evidence summary if they
(1) were randomized trials or systematic reviews of randomized
trials of treatments for lymphedema related to treatment for breast
cancer and (2) measured the effect of therapy for lymphedema on
arm volume, symptom control, quality of life, or cosmetic results.
Due to resource limitations, reports published in languages other
than English were excluded.

Outcomes of interest
The primary outcome of interest was the proportion of patients with

a reduction in lymphedema. Secondary outcomes included the dif-
ference in arm volume between the patient’s treated and control
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Table 1 Interventions evaluated in randomized controlled trials of therapy for lymphedema related to breast cancer (for details on

interventions, see Table 3)

Refer- Placebo  No- Exercise + Elastic Manual Pneumatic Electrically Medical
ence control treatment self-massage  sleeve/com-  lymph compres- stimulated therapy
control therapy pression drainage sion pump lymphatic
garment drainage
Treatment 13 + +
1 + +
8 + +
17 + +
3 + +
7 + +
26 + +
27 + +
20 + +
Prevention 27 + + +

arm, the reduction in symptoms associated with lymphedema,
quality of life, and adverse effects of treatment.

Synthesizing the evidence

The randomized studies were categorized by the interventions be-
ing evaluated. A detailed discussion of each study and the outcomes
of interest are presented below. Pooling the available data was not
felt to be appropriate for several reasons. Not only did physical and
medical therapies need to be considered separately, but also no two
physical therapy trials compared the same or similar types of
therapy. Furthermore, there was significant variation in outcome
assessment methods across the studies.

External review of the evidence summary report

External review of the evidence summary report was obtained
through a mailed survey from a sample of Ontario oncologists,
nurses, and physiotherapists. Survey items addressed the quality of
the evidence summary report, the interpretation of the available
evidence, and whether there is a need to develop a practice guide-
line when sufficient evidence is available. Written comments were
invited. The SCGG reviewed the results of the survey and revised
the evidence summary report in response to the external reviewers’
comments. CCO’s Practice Guidelines Coordinating Committee
(PGCC) gave final approval to the evidence summary.

Main results

Evidence summary
Literature search results

The Steering Committee for Clinical Practice Guidelines
for the Care and Treatment of Breast Cancer published a
national guideline to provide an evidence-based approach
to the management of lymphedema in women who have
been treated for breast cancer in Canada [11]. Five sys-
tematic reviews identified [6, 9, 15, 22, 24] by the SCGG
included fewer trials than did the national guideline [11].
Results for the two Cochrane systematic review protocols
found are not yet available [2, 14]. However, ten ran-

domized controlled trials (RCT) met the eligibility criteria
and form the basis of this evidence summary [1, 3, 7, 8§,
13, 17, 20, 25, 26, 27]. Seven of these trials were included
in the national guideline [1, 3, 7, 8, 17, 20, 27], and three
were identified by update searches [13, 25, 26]. Several
other groups have produced clinical practice guidelines on
lymphedema [23, 30]', but these were not based on sys-
tematic reviews of the evidence. Trial characteristics are
described below and are summarized in Tables 1 and 2;
results are presented in Table 3.

Study interventions

The interventions evaluated in the randomized trials
included compression bandaging, compression gar-
ments, manual lymphatic drainage (MLD), comprehen-
sive lymphedema management programs/complex phys-
ical therapy/complex decongestive therapy (CDT)/com-
plete decongestive therapy, pneumatic compression
pumps, electrically stimulated lymphatic drainage, and
medical therapies (Table 1; intervention descriptions in
Table 4).

Six randomized trials evaluated physical therapies [1,
3, 8, 13, 17, 25] and four assessed medical therapies [7,
20, 26, 27]. One study employed physical therapy as a
preventive therapy between surgery and the commence-
ment of radiotherapy [25], while the remaining nine
studies used therapy for symptomatic lymphedema. The
studies were generally small and underpowered, with
sam-ple sizes ranging from 25 to 104 patients.

Of the physical therapy trials, two incorporated a no-
intervention control arm [8, 25], and four employed active
controls [1, 3, 13, 17] comparing two different forms of

' Two additional clinical practice guidelines, one by the New
Zealand Guidelines Group (NZGG) on surgical management of
breast cancer, and one by the National Breast Cancer Centre in
Australia on management of early breast cancer surgery, were
identified online at the time of our search but are no longer elec-
tronically accessible.
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Table 2 Characteristics of randomized trials of therapy for lymphedema

Refer-  Experimental n Control n Dura- First Subse- Definition of Duration of
ence treatment treatment tion of out- quent lymphedema lymphedema
therapy ~ come outcome
(weeks)  assess- assess-
ment ments
Physical 13 Elastic compression 14 Exercise and 11 4-28 4 weeks  8-28 Not reported Not reported
therapy sleeve worn day and self-massage weeks
as treat- night + exercise and
ment self-massage

1 Manual lymphatic 20  Standard 22 2 4 weeks  3-12 Difference in 14.5 months
drainage eight times therapy: months volume between (median)
over 2 weeks + daily compression arms >200 ml or
self-massage + standard garment, ed- in circumference
therapy ucation, >2 cm (at one

exercises point); difference
in volume <30%

8 Intermittent pneumatic 40  No treatment 40 9 9 weeks  None Difference in cir- 6.5 months
compression (constant cumference be- (mean)
pressure of 60 mmHg) tween arms >10 cm
five times per week for (totaled over seven
2 weeks, repeated after points)
5-week break

17 Sequential pneumatic 12 Manual 12 2 2 weeks  None Difference in 10 months
compression (40-60 lymphatic volume between (median)
mmHg) five times per drainage five arms >10%
week for 2 weeks + times per
compression sleeve week for

2 weeks +
compression
sleeve

3 Electrically stimulated 34 Elastic 34 9 2 months 6 months  Difference in Not reported
lymphatic drainage, two sleeve circumference be-
2-week cycles with tween arms >10
5-week break between + and <20 cm
elastic sleeve (summed over

seven points)
Medical 7 Coumarin (5,6-benzo- 18 Placebo 13 24 6 months None “Moderately 8 years
therapy (cross [o]-pyrone) (400 mg severe to severe (mean)
as treat- over) once a day for 6 months) grade 27
ment 27 O-(B-hydroxyethyl)- 13 Placebo 13 24 1 month  2-6 Grade III by Inter- 6.6 years

(cross-  rutosides (1000 mg three months national Society (mean)

over) times a day for for Lymphology
6 months) criteria, “not spon-
taneously revers-
ible by ... elevation,
compression, etc.”

20 Coumarin (5,6-benzo- 67  Placebo 71 24 2 months 4-6 “Not immediately 1-2 years:

(cross [a]-pyrone) (200 mg months reversible by ele- 31%; >2 years:

over) twice a day for vation or compres-  69% (median)
6 months) sion of the arm”

26 Daflon (500 mg twice a 51  Placebo 53 24 6 months None “Mild to severe” 3.2 years

day for 6 months) (median)
Physical 25 Active arm 1: lymphatic - No - Day Day 5 Prior to Not reported None
therapy drainage day 1 begin- treatment after after RT, then
as pro- ning of RT, time not surgery  surgery 6 months
phylaxis stated; Active arm 2: to start and

compression adhesive of RT 5 years

bandages day 1 begin- after RT

ning of RT, time not
stated

150 patients randomized, 10 excluded

physical therapy. None of these trials used blinded out-
come assessments. All four medical therapy studies were
placebo-controlled and employed a crossover design with
no washout period [7, 20, 26, 27].

Patient characteristics

All studies included patients with established arm
lymphedema, with the exception of one prophylactic
study in women undergoing mastectomy and lymph node
dissection [25]. Two studies included patients with leg
edema but the results of these studies were presented
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Table 3 Results of randomized trials of therapy for lymphedema

Reference  Intervention Response rate® Mean reduction in arm Improvement of symptoms
n (%) volume from baseline
13 Compression sleeve + exercise/ 12 (86%) Not reported Not reported
massage
Exercise + self-massage 4 (36%); P=0.042°
1 MLD + self massage + standard Not reported 48% (95% CI1 32-65%)° No significant difference
therapy between groups
Standard therapy: compression 60% (95% CI 43-78%)°;
garment, education, exercise P=NS
8 Intermittent pneumatic compres- 10 (25%) 1.9+3.7 cm Not reported
sion
No treatment 8 (20%) 0.5+£3.3 cm; P=NS
17 Sequential pneumatic compres- Not reported 28 ml No significant difference
sion between groups
Manual lymphatic drainage 75 ml; P=0.11
3 Electrically stimulated lymphatic 13 (38%) “About 17% in both groups” Not reported
drainage
Elastic sleeve 10 (29%)
7 5,6-Benzo-a-pyrone Not reported 35+0.42%° 48
Placebo 41+0.43%%; P<0.001 3; P<0.001
27 O-o-Hydroxyethyl-rutosides Not reported Not reported, P<0.01 in 28
favor of drug
Placebo 12; P<0.05
20 Coumarin Not reported Increased by 58 ml No significant difference be-
tween groups
Placebo Increased by 21 ml; P=0.8
26 Daflon Not reported “No significant differences” Discomfort score: 4.7 (SD 1.9)
Placebo Discomfort score: 4.8 (SD 2.1);
P=NS
25 (pro- Manual lymphatic drainage Lymphedema in Not reported Not reported
phylaxis) 30%
Compression—adhesive bandages Lymphedema in
55%
No treatment Lymphedema in
45%

? Response rate; patients with reduction in swelling; Hornsby [13] defined response rate as any reduction in arm volume; Dini [8] and
Bertelli [3] defined response rate as a reduction in volume (delta) of at least 25%

Reviewer’s calculation; Fisher’s exact test (one-tailed)
¢ Reduction in difference between normal and affected arm

Mean percent of normal calculated by volume of edematous arm/volume of normal arm

separately for patients with lymphedema related to breast
cancer [7, 27]. Definitions of lymphedema varied, and the
reports of two studies did not provide a definition [13,
26]. The duration of established lymphedema prior to
entering the study differed between the physical and
medical therapy trials, with the median or mean duration
of lymphedema for the physical therapy studies ranging
from 6.5 to 14.5 months and 3.2 to 8§ years for the medical
therapy trials.

Outcome assessment

The methods by which outcomes are measured can have a
direct impact on the reliability and validity of the result-
ing outcome. In the included studies, lymphedema and its
response to therapy were determined in a variety of ways.
In four trials, arm volume was measured using the water-

tank submersion method [7, 13, 17, 27]. In six studies arm
volume was estimated by taking limb circumference
measurements at a number of sites (between five and
eight) [1, 3, 8, 20, 25, 26]. The amount of edema was
determined by calculating the difference in volume be-
tween the edematous and the normal arm. Outcomes were
expressed as either an absolute difference in size between
the affected and the contralateral arm [8, 17, 20] or as the
relative change in the amount of edema (reported as a
percentage of baseline) [1, 3, 7, 26, 27]. Table 3 provides
definitions of response rates.

The proportion of patients developing lymphedema
was used as an outcome measure in the prophylactic study
by Pecking et al. [25]. Lymphedema was defined as an
increase in arm circumference of 2 cm or more, but the
measurement location was not stated [25].

The reports of six studies included symptoms associ-
ated with lymphedema (swelling, discomfort, cramping,
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Table 4 Interventions assessed in randomized trials

Intervention Description

Compression bandaging

This is usually the first therapy used to reduce edema. Multilayered “short-stretch” bandages are used

in the reduction phase of treatment. These bandages provide low compression at rest and enhance the
effect of muscular activity on the clearance of lymphatic fluid from the limb.

Compression garments

A compression sleeve may be used to reduce edema in mild cases or to maintain the reduction achieved

by compression bandaging or other volume-reducing techniques described below. It is custom fitted to
apply external pressure in the range of 20-60 mmHg. These garments typically cover the arm from wrist
to mid-humerus and may be prescribed with an attached gauntlet or separate glove. They are usually

removed overnight.
Manual lymphatic drainage

Gentle massage of the skin surface performed by a specially trained massage therapist. The massage

typically starts at the trunk, bordering the edematous area, and slowly moves more distally, ending
with the hand and fingers. The aim is to stimulate and direct lymphatic flow from areas of stasis to
functioning lymphatics. It is the only treatment that moves fluid out of the upper arm and shoulder
where it accumulates above the compression bandage or sleeve.

Comprehensive lymphedema
management programs; com-
plex physical therapy; com-
plex decongestive therapy
(CDT); complete deconges-
tive therapy

Pneumatic compression

pump

compression garment.

These therapies include all of the above-mentioned treatments in an intensive regimen that includes
patient education, meticulous skin hygiene, manual lymph drainage, bandaging, exercises, and com-
pression garments. Patients are typically seen daily for approximately 6 weeks and then fitted with a

Pneumatic devices are used to administer pressure on the involved arm, using either a single chamber
or multichamber sleeve. The pump is set to deliver a prescribed amount of intermittent pressure. The

multichamber sleeve is able to deliver the pressure in a sequential fashion. Pumps are available through
some physiotherapists, or patients can buy or rent them from a home health supply company. The pump
is used for several hours a day and the patient must apply compression in the form of bandaging or a
sleeve following a pump-down session. A course of treatment lasts from a few days to 4 weeks. The
amount of compression used must be prescribed by a physician.

Electrically stimulated
lymphatic drainage
Medical therapies

A less commonly used intervention involves a sequence of electrical impulses delivered through elec-
trodes placed over lymphatic stations or motor points between the supraclavicular region and the wrist.
Treatment with oral drugs, such as benzopyrones, that have the potential to stimulate proteolysis by tissue

macrophages have been evaluated in clinical trials.

heaviness, pain, tightness, aching, paresthesia, inflam-
mation, dryness, impaired function, and decreased mo-
bility), and some included general well-being [1, 7, 17,
20, 26, 27]. Scales included better/same/worse [1, 7,
27], none/mild/moderate/severe [20], and visual analogue
scales [17, 26]. The effect of therapy on quality of life
was not evaluated in any of the trials. Adverse effects of
therapy were discussed in none of the reports of physical
therapy trials, but were discussed in the reports of two of
the four medical therapy trials [20, 26], but with no
grading classification.

Summary of trial results

In only one trial [25] was the use of a compression gar-
ment/elastic sleeve compared with no treatment. There
was no significant difference in the rates of edema be-
tween the two groups (55% with compression garments
versus 45% for no treatment). Time to development of
edema was similar in the two groups (16.6 months for
compression garment versus 17.3 months for no treat-
ment).

Hornsby [13] compared the use of a compression
garment plus self-massage with self-massage alone in
women referred to a lymphedema clinic. Patients in the

experimental treatment group were fitted with elastic
compression sleeves to be worn day and night. A phys-
iotherapist taught both experimental and control patients
exercises and self-massage. Although treatment and fol-
low-up was intended to last 12 months, 32% of the par-
ticipants dropped out after the 4-week assessment. By
16 weeks, the entire control group and half the experi-
mental group had left the trial. During the first 4 weeks of
treatment, 12 of 14 women in the experimental group and
4 of 11 in the control group showed a reduction in
swelling as measured by the amount of fluid displaced
from an immersion tank (odds ratio for reduction in
swelling, 6.4; 95% confidence interval, 0.8 to 55.2; re-
viewer’s calculation).

In the only trial in which the prophylactic effects of
MLD were compared with no treatment, Pecking et al.
[25] found that fewer patients developed lymphedema
with MLD (30% versus 45% for no treatment), but the
difference was not statistically significant. The time to
development of lymphedema was 25.3 months versus
17.3 months (P=0.02), favoring MLD. In no study was
MLD evaluated as a single modality versus no interven-
tion for the treatment of established lymphedema.

Pecking et al. [25] also compared MLD with the use of
compression garments for the prevention of lymphedema.
Fewer patients developed lymphedema with MLD (30%
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versus 55% for no treatment), but the difference was not
statistically significant.

Anderson et al. [1] compared standard therapy (com-
pression garment + education + exercise) with complex
physical therapy (MLD + self massage + standard thera-
py) in women with lymphedema following breast cancer
treatment. Custom-made sleeves and gloves were used
providing 32-40 mmHg of compression. The daily du-
ration of use was not specified. MLD was performed over
a 1-h period eight times over 2 weeks. Lymphedema was
measured at 1 and 3 months from baseline. There was a
reduction in edema in both groups over a 3-month period
but no significant difference between treatments (a 60%
reduction in the difference between arms from baseline
for control versus 48% for MLD). There were no signif-
icant differences in symptom improvement between the
groups. The protocol allowed members of the control
group to cross over to MLD after 3 months in the trial.
From this point on, all participants were followed for a
further 9 months. Of 22 control patients, 10 elected to
receive MLD plus standard therapy after the 3-month
assessment.

Dini et al. [8] randomized women with postmastecto-
my lymphedema to either intermittent pneumatic com-
pression or no treatment. Constant pressure of 60 mmHg
was applied throughout a 2-h treatment session and re-
peated five times per week for two consecutive weeks,
which constituted one cycle of treatment. After a 5-week
gap, the cycle was repeated. Thus, the total intervention
time was 9 weeks, during which no concomitant physical
therapy was allowed. The average difference between
arms (delta) after 9 weeks was 14.1 cm for the control
group and 14.2 cm for the pneumatic compression group.
When the post-treatment delta was adjusted for baseline
value, the difference between groups was not significant
(P=0.084). Of the control patients and patients in the
treatment group, 20% and 25%, respectively, experienced
reductions in lymphedema of 25% or more (P=0.59).

Johansson et al. [17] compared pneumatic compression
with MLD. The administration of pressure to the involved
arm was quite different from that used by Dini et al. [8]
and involved a sequential approach in which nine com-
pression cells applied 40-60 mmHg pressure in a 2-hour
treatment session. Treatment was administered 5 days per
week for 2 weeks. Patients wore a compression sleeve for
2 weeks before randomization and were instructed to wear
the sleeve during the day for the duration of the trial.
Although no significant differences were detected be-
tween groups, lymphedema was reduced by 49 ml (7%)
during the 2-week prerandomization phase when com-
pression sleeves were worn. Further reductions of 75 ml
in the MLD group and 28 ml in the pneumatic com-
pression group (P=0.11) were achieved during 2 weeks of
treatment.

Bertelli et al. [3] compared electrically stimulated
lymphatic drainage plus the use of a compression garment

with a compression garment used alone. Patients in both
groups wore a standard (not custom-made) elastic sleeve
for 6 h per day. Electrically stimulated lymphatic drainage
(ESD) was used as induction therapy in the experimental
group. Eight electrodes were placed between the supra-
clavicular region and the wrist over lymphatic stations or
motor points. A sequence of electrical impulses at
4.5 kHz was administered over 30 minutes. No other
treatment for lymphedema was permitted during the 9-
week duration of the trial. The mean absolute differences
(delta) between the edematous and normal arm at
2 months were 12.6 cm and 12.1 cm, respectively, for the
treatment and control groups. At 6 months from baseline
(i.e., 4 months after the end of treatment), the mean delta
values were 12.4 and 11.6, respectively. Response rates at
2 months were 38.3% with ESD and 29.4% without. None
of the differences between groups were statistically sig-
nificant.

Three different medical therapies were tested in four
placebo-controlled RCTs. Benzopyrones, compounds with
the potential to stimulate proteolysis by tissue macro-
phages, were evaluated in three trials. Casley-Smith et
al. [7] and Loprinzi et al. [20] used 5,6-benzo-a-pyrone
(coumarin); Piller et al. used O-B-hydroxyethyl-rutosides
[27]. In two of these trials, patients with leg edema were
included in addition to patients with arm lymphedema
from breast cancer, but the data on response to treatment
were presented separately for the two patient groups [7,
27]. Pecking et al. studied Daflon, a purified micronized
flavonoidic fraction with a potential mechanism of action
that improves venous tone, capillary permeability and re-
sistance, and lymphagogue activity [26]. These drugs were
taken orally for 6 months.

The participants in the medical therapy RCTs tended
to have lymphedema of greater severity and longer du-
ration than those in the physical therapy trials described
above. In two of the three benzopyrone trials statistically
significant reductions in arm volume and improvements
in symptoms were detected in favor of the active drug
compared with the placebo (Table 3) [7, 27]. No signif-
icant difference between coumarin and placebo [20] was
detected. Although no serious adverse effects were re-
ported for the first two trials [7, 27], 9 of 140 women
treated with coumarin for 6 months had evidence of he-
patotoxicity (serum aminotransferase concentrations 2.5
times the upper limit of normal), compared with none
during placebo treatment (P<0.006) [20]. There was no
significant difference in arm volume or discomfort score
between Daflon and placebo [26].

Synthesizing the evidence
Among the RCTs evaluating physical therapies, the only

positive finding was an incremental benefit when an
elastic sleeve was added to self-massage therapy [13].
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Table 5 Practitioner feedback survey results for oncologists

Item

Number (%)

Strongly agree  Neither agree  Strongly disagree

or agree nor disagree or disagree
The rationale for developing a clinical practice guideline, as stated in the “Choice 125 (97%) 2 2%) 1 (1%)
of Topic” section of the report, is clear
There is a need for an evidence summary on this topic 105 (82%) 20 (16%) 3 (2%)
The literature search is relevant and complete in this evidence summary 115 (91%) 11 (9%) 1 (1%)
I agree with the methodology used to summarize the evidence 121 (95%) 5 (4%) 1 (1%)
I agree with the overall interpretation of the evidence in the evidence summary 122 (95%) 5 (4%) 1 (1%)
The Opinions of the Disease Site Group section of this evidence summary is 105 (84%) 16 (13%) 3 (2%)
useful
An evidence summary of this type will be useful for clinical decision making 86 (68%) 33 (26%) 6 (5%)
At present, there is insufficient evidence to develop a practice guideline on this 97 (77%) 16 (13%) 13 (10%)
topic
There is a need to develop an evidence-based practice guideline on this topic 107 (86%) 13 (10%) 2 2%)
when sufficient evidence becomes available
Do you believe that the evidence supports the use of compression therapies in ~ Very likely Unsure Not at all likely
your own practice? or likely or unlikely
74 (59%) 31 (25%) 21 (17%)

Pneumatic compression, compared to no intervention,
was not associated with a significant improvement [8].
However, the direction of the observed response rates and
changes in arm volume favored pneumatic compression.
None of the other more-aggressive approaches showed a
benefit when compared with less-aggressive controls.

In terms of medical therapies, there was contradictory
evidence about the role of coumarin in lymphedema
management. In two trials very similar study designs were
used but opposite conclusions were arrived at [7, 20]. This
difference may be explained by the fact that ongoing
physical therapy appeared to be expected in one trial [20],
while in the other [7] the use of physical therapy was
excluded. The role of O-B-rutosides is promising but re-
quires further study [27]. The data do not suggest that
Daflon has clinically significant activity in the treatment
of lymphedema [26].

None of the trials showed significant adverse effects
related to the test interventions, but this should not be
interpreted as evidence supporting the use of therapies
with no proven value. The psychological, economic, and
time implications cannot be ignored. There were no trials
meeting the eligibility criteria designed to address the role
of common clinical recommendations such as the use of
diuretics, general skin care, or non-medical therapies (i.e.,
magnetic therapy or infrared garments). Therefore, rec-
ommendations on their use cannot be made.

Prevention of lymphedema was addressed in only one
trial, in which compression bandages were compared to
lymphatic drainage. The choice of radiotherapy and sur-
gical techniques (e.g., sentinel lymph node biopsy) may
have a more prominent role in reducing lymphedema than
interventions designed to manage established lymphede-
ma.

External review of the evidence summary report

A draft report of the evidence summary was reviewed and
feedback was obtained through a mailed survey of 287
practitioners in Ontario (107 medical oncologists, 45 ra-
diation oncologists, and 135 surgical oncologists) and 52
non-physician health-care professionals (22 nurses, 19
physiotherapists, and 11 professionals with interest in
lymphedema management).

Results of practitioner feedback mailing to oncologists

Out of 287 surveys sent to oncologists, 158 responses
were received (55% response rate). Key practitioner
feedback survey results for the 125 oncologists that in-
dicated that the report was relevant to their clinical
practice are summarized in Table 5.

Results of practitioner feedback mailing
to health-care professionals

Out of 52 surveys sent to non-physician health-care pro-
fessionals, 33 responses were received (63% response
rate). Key survey results for the 28 respondents of this
group for whom the report was relevant are summarized
in Table 6.

Summary of written comments (oncologists)
Written comments were provided by 48 oncologists

(38%). Several commented that the evidence summary
confirmed that lymphedema is a difficult problem to deal
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Table 6 Practitioner feedback survey results for non-physician health-care professionals

Item

Number (%)

Strongly agree  Neither agree  Strongly disagree

or agree nor disagree or disagree
The rationale for developing a clinical practice guideline, as stated in the “Choice 27 (96%) 1 (4%) 0
of Topic” section of the report, is clear
There is a need for an evidence summary on this topic 26 (93%) 2 (7%) 0
The literature search is relevant and complete in this evidence summary 13 (54%) 7 (29%) 4 (17%)
I agree with the methodology used to summarize the evidence 21 (78%) 6 (22%) 0
I agree with the overall interpretation of the evidence in the evidence summary 21 (78%) 3 (11%) 3 (11%)
The Opinions of the Disease Site Group section of this evidence summary is 22 (92%) 0 2 (8%)
useful
An evidence summary of this type will be useful for clinical decision making 23 (82%) 2 (7%) 3 (11%)
At present, there is insufficient evidence to develop a practice guideline on this 23 (82%) 3 (11%) 2 (7%)
topic
There is a need to develop an evidence-based practice guideline on this topic 28 (100%) 0 0

when sufficient evidence becomes available

Do you believe that the evidence supports the use of compression therapies in

your own practice?

Strongly agree
or agree
20 (71%)

Neither agree
nor disagree
8 (29%)

Disagree or
disagree strongly

with effectively and that there is insufficient evidence
available at this time for a practice guideline.

In terms of the scope of the evidence summary, sever-
al practitioners suggested including opinions on the use
of diuretics, general skin care, vacuum-assisted closure,
microvascular surgery, and non-medical therapies such as
magnetic therapy and infrared garments. A statement that
such recommendations cannot be made due to insufficient
evidence was added to the document. Suggestions were
also made to include the methods of measuring lymphe-
dema and outcome assessment. The SCGG found this to
be beyond the scope of the evidence summary but agreed
that standardization of these parameters is strongly en-
couraged in future studies. Two practitioners suggested
including literature related to prevention; however, this
was also beyond the focus of the report. A comment on
the risk factors for lymphedema, such as axillary node
dissection and nodal irradiation, was added. Several prac-
titioners commented that compression therapy has an im-
portant role in the management of lymphedema and that
they will continue to use this technique. The remaining
comments were of an editorial nature, and the SCGG
modified the final report accordingly.

Summary of written comments (health-care professionals)

Written comments were provided by 23 non-physician
health-care professionals (82%). There was general agree-
ment that more evidence is needed to support recom-
mendations and that the benefits of current therapies are
unproven. Three respondents stressed the need for practi-
cal advice concerning skin care, exercise, and maintenance
of a healthy body weight. One respondent questioned
whether evidence on sentinel node biopsy and the inci-

dence of lymphedema exists. Comments in response to
these requests were added to the final document. Seven
respondents noted that the limitation to English-language
articles was too restrictive. The PEBC typically limits
searches to English-language articles. However, in re-
sponse to the comments, non-English articles will be in-
cluded in the next update of this evidence summary. Three
respondents felt that the issue of quality of life needed to
be addressed. Quality of life was included as one of the
outcomes of interest; however, no data were available
from the included studies.

Four respondents expressed concern that the first
statement in the Opinions section might lead physicians to
tell patients that nothing can be done. They suggested that
other methods of supportive care such as education and
general skin care advice be included in this section.
Several respondents agreed that more and better-designed
trials are required to evaluate all types of compression,
including compression pumps, bandaging, and garments,
as well as the effectiveness of complete decongestive
therapy and MLD and other types of massage. The need
to educate medical professionals to recognize and treat
lymphedema, as well as the prophylactic education of
patients, was also noted. One respondent suggested es-
tablishing a database in Ontario to track the incidence of
lymphedema in cancer patients. Two respondents stressed
the need for consistency in defining and measuring
lymphedema and also clinically relevant outcome mea-
sures. The authors agreed with the comments made and
hoped that the evidence summary would provide the im-
petus for further research in this area.
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Practice Guidelines Coordinating Committee
approval process

After data and comments from the external review pro-
cess were incorporated, the evidence summary report was
circulated to 13 members of the PGCC of CCO. All 8 of
the 13 members who returned ballots approved of the
evidence summary.

Conclusions

The feedback from nurses, physiotherapists, and on-
cologists from the external review process confirmed
the need for an evidence summary on this topic. The
lack of sufficient high-quality evidence precludes de-
finitive recommendations. Instead, the SCGG elected to
present the evidence through an evidence summary and
offers the following opinions based on the evidence re-
viewed:

— There is some evidence to suggest that compression
therapy and MLD may improve established lymphe-
dema, but further studies are needed.

— There is no current evidence to support the use of
medical therapies, including diuretics.

— Additional efforts to define relevant clinical outcomes
for the assessment of patients with lymphedema would
be valuable.

— The SCGG endorses the recommendations from the
Steering Committee for Clinical Practice Guidelines
for the Care and Treatment of Breast Cancer. The use
of compression garments is consistent with what is
commonly practiced clinically.

— The opinions are appropriate for patients with more
than mild lymphedema, where the signs and symptoms
are considered significant from the patients’ perspec-
tive.

— There is insufficient evidence to support an evidence-
based recommendation on which to base a practice
guideline for the treatment of lymphedema.

— Compression garments should be worn from morning
to night and be removed at bedtime. Patients should be
informed that lymphedema is a lifelong condition and
that compression garments must be worn on a daily
basis. Patients can expect stabilization and/or modest
improvement of edema with the use of the garment in
the prescribed fashion.

Responses from the practitioner feedback process sup-
ported the validity of these opinions for Ontario practice.

Future research

Further studies are required to address the role of physical
therapies, alone or in combination with other treatment
modalities. Fundamental to the interpretation of the evi-
dence are two key methodological issues that require
definition to facilitate future research.

1. What is the current standard therapy? Reaching con-
sensus among clinicians and researchers as to what
constitutes the ‘standard’ clinical approach for estab-
lished lymphedema would be useful. It should be kept
in mind that the effects of complex physical therapy
and pneumatic compression will not be sustained un-
less they are complemented with compression ban-
daging or sleeves.

2. Which outcomes are clinically relevant? Consensus on
the important outcomes and how to define them in
clinical trials is important. These could include pa-
rameters such as the proportion of patients with re-
sponse, symptom scores, adverse effects, and compli-
ance.

From a measurement perspective, arm volume should
be calculated. This method is clinically feasible and gives
a better picture of the absolute volume of lymphedema
than do circumference measurements [28]. Five-point
measurement in both the affected and control limb, as
well as hand measurement including several fingers, has
been advocated. Definitions for the classification of
lymphedema such as mild (<250 ml), marked (250-
500 ml) or severe (>500 ml) have been recommended.
Validation of these definitions against symptom profiles
and patient perceptions could be useful.

From a clinical perspective, the measurement of mor-
bidity related to lymphedema, using tools such as lymph-
edema-specific quality of life, symptom-measurement in-
struments, and functional assessments, would provide a
more comprehensive assessment. Studies based on these
outcomes are more likely to influence clinical practice.
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