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Abstract

Background: Lower limb lymphedema (LLL) is a common complication of cancer treatment. The disease is
chronic and progressive with no cure. Although a common and significant source of morbidity, the impact of
this condition on health-related quality of life (HRQOL) has only recently been addressed. In effort to identify
valid treatment strategies for LLL, we performed a systematic review, identifying studies describing HRQOL
outcomes in patients with LLL secondary to cancer.
Methods and Results: Seven medical databases were searched to identify reports using validated Patient Re-
ported Outcome (PRO) instruments on patients with cancer-related LLL. Studies were classified by levels of
evidence set by the Agency for Healthcare Research and Quality (AHRQ) and evaluated using the Efficace
criteria. 25 studies were identified, 6 met inclusion criteria. Levels of evidence included: no level I studies, level II
(n = 3), level III (n = 1), and level 4 (n = 2). 50% of studies were compliant with the Efficace criteria. 5 PRO HRQOL
instruments were used, but only 1 was specific to cancer-related lymphedema. Treatment strategies assessed
included complete decongestive physiotherapy (CDP), exercise, and compression bandaging. CDP yielded
significant enhancements in HRQOL.
Conclusions: There is a deficit in high quality studies for HRQOL in patients with LLL secondary to cancer.
Furthermore, of the studies present, most did not conform to guidelines set for assessment of HRQOL, nor did
they use lymphedema condition specific PRO instruments. New measures specific to assessing LLL are neces-
sary to gain more accurate evaluation of how this debilitating disorder affects HRQOL.

Introduction

Lymphedema is a chronic, debilitating disorder charac-
terized by abnormal tissue swelling, adipose deposition,

tissue fibrosis, and edema resulting from disruption, blockage,
or genetic abnormalities of the lymphatic system. In the United
States and Western countries, the most common cause of lym-
phedema is cancer treatment and is termed secondary lym-
phedema. Although lymphatic injury in these cases occurs most
commonly as a result of lymph node removal, massive skin/
subcutaneous tissue resections, particularly in combination with
radiation therapy, can also result in significant lymphedema,
even when lymph nodes are not disturbed. In fact, a recent meta
analysis estimated that 1 in 6 patients who undergo cancer
surgery for a variety of solid tumors including genitourinary
cancers, melanoma, and sarcoma develop lymphedema.1

Breast cancer treatment has historically been the most
common cause of secondary lymphedema due to the high
incidence of these tumors, and the fact that a large proportion
of patients undergo lymph node sampling or complete lymph
node dissection. As a result, the vast majority of studies
published to date have focused on diagnosis, treatment, and
outcomes in patients with breast cancer related lymphedema.

However, lower extremity lymphedema also occurs com-
monly after treatment for a variety of tumors. In addition, the
treatment of lower extremity lymphedema is arguably even
more complicated than breast cancer-related lymphedema
due to the dependent position of the leg, the larger volume of
the lower extremity, and the effects of ambulation. Yet, de-
spite the fact that lower extremity lymphedema is common
and seemingly more morbid than upper extremity lymphe-
dema, there are only a few studies that have analyzed
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diagnosis, treatment, and outcomes in this patient popula-
tion.2–8 Therefore, the goal of the current study was to perform
a systematic review of health-related quality of life (HRQOL)
studies in patients with lower extremity lymphedema in order
to summarize the known literature on the effects of lymphe-
dema. In addition, we aimed to use validated standards in-
cluding the Consensus-based Standards for the Selection of
Health Measurement Instruments (COSMIN)9 and check lists
such the Efficace criteria10 (Table 1) to assess the validity of
these studies, identify potential biases, and define high quality
measures. This study is an important first step in designing
high quality, validated HRQOL studies designed to identify the
true morbidity of lower extremity lymphedema.

Materials and Methods

Search strategy

We used the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) statement11 as a guide to
ensure that current standards for systematic review method-
ology were met. Systematic literature searches were per-
formed in seven databases: PubMed (from 1966 to February,
2011); PsycINFO (Psychological Abstracts), (1966 to February,
2011); Web of Science (from 1966 to February, 2011); HAPI
(Health and Psychosocial Instruments), from 1985 to Febru-
ary, 2011); Cochrane (from 1966 to February, 2011); CINAHL
(Cumulative Index to Nursing and Allied Health Literature),
(from 1981 to February, 2011); and EMBASE from (1966 to
February, 2011).

We searched for articles of all languages. For the PubMed,
EMBASE, CINAHL, PsycINFO, and Cochrane databases, both
controlled vocabulary (Medical Subject Headings (MeSH) in
PubMed and Cochrane; EMTREE in EMBASE; CINAHL
Headings in CINAHL; and Subject Headings in PsycINFO),
and keyword searches were carried out. For the Web of Science
and HAPI databases, only keyword searches were conducted
because neither database has a controlled vocabulary. Four
categories of terms were searched: 1. Cancer; 2. Lymphedema;

3. Lower limbs; 4. Quality of life, including Emotions, Pain,
Social Behavior, Self-Concept, and Outcome Assessment.

Relevant studies after application of eligibility criteria were
selected by review of title and abstracts from a database using
the search strategy described above and outlined in the PRIS-
MA flow diagram (Fig. 1). Eligibility criteria included studies
with validated patient reported outcome questionnaires mea-
suring the quality of life of patients with cancer-related lower
limb lymphedema (LLL) and articles in English. Studies pre-
sented in only abstract form or poster presentations were ex-
cluded. Each article that was selected for full-text review was
hand searched for a review of references in order to find ad-
ditional relevant articles (one additional article was found).

Validity of HRQOL methodology

Patient Reported Outcome (PRO) measure questionnaires
used in all articles were scrutinized with respect to the ade-
quacy of their development and validation. Those with no
evidence of formal development or validation were deemed
ad hoc questionnaires and excluded from further analysis.

PRO measure development, validation, and psychometrics
were evaluated using the COSMIN criteria (9). The Efficace
criteria (Table 1) was used to assess the methodological
quality of each study for its robustness. It includes 11 key
HRQOL topics that are categorized into 4 areas; conceptual,
measurement, methodology, and interpretation. In order for
studies to yield robust outcomes, the authors state that there
must be inclusion of 8 of the 11 topics, 3 of which must include
the key topics of psychometrics analyzed, baseline compli-
ance, and missing data reported (10).

Data extraction

Two independent authors (YC and CA) were blinded to each
other whilst assessing the studies for inclusion. Studies that met
selection criteria were evaluated and the data extracted onto a
data extraction sheet we developed specific to this systematic
review. The sheet was pilot-tested on 5 articles randomly se-
lected and was adjusted as necessary. Information was
grouped by reference/author, year, study design and evidence
level, population, sample size, timings of assessment, HRQOL
instrument, Efficace Criteria compliancy, use of psychometric
analysis, and findings. Evidence levels were assigned as guided
by the Agency for Healthcare Research and Quality (AHRQ)
(Table 2).12 Selected articles were then compared and reviewed.
Any discrepancies that arose were then reviewed and resolved
by a third senior member of the research team (AP).

Results

The search identified 1135 articles. Based on our exclusion
criteria (non-English articles, studies using nonvalidated PRO
measures, abstracts, poster presentations, case reports, and
studies not including HRQOL), 25 were assessed for eligibility
after which 1 additional study was identified. Six met inclu-
sion criteria (studies with validated PRO measures assessing
HRQOL in patients with cancer-related LLL and articles in
English) and were assessed in detail to evaluate methodo-
logical quality, PRO measures, and fulfilment of COSMIN
criteria via psychometric analysis and study findings
(Table 3). One article that included patients with lower ex-
tremity lymphedema secondary to cancer but also ulceration

Table 1. Efficace Criteria Checklist

for Evaluating HRQOL10

HRQOL Topic Answer

Conceptual
A priori hypothesis stated Yes No N/A*
Rational for instrument reported Yes No

Measurement
Psychometric properties reported Yes No N/A{

Cultural validity verified Yes No
Adequacy of domains covered Yes No

Methodology
Instrument administration reported Yes No
Baseline compliance reported Yes No
Timing of assessments documented Yes No
Missing data documented Yes No

Interpretation
Clinical significance addressed Yes No
Presentation of results in general Yes No

*If a study explicitly states an exploratory HRQOL evaluation; {If
the HRQOL measure is validated in the same population as the one
of the trial.
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was included, and we also included one study with both LLL
and upper extremity lymphedema patients.

Study quality

No level I studies were identified. Of the 6 studies assessed,
3 were level II,2,13,14 1 was a level III,15 and 2 were level IV
studies.16,17 50% of studies were compliant with the Efficace
criteria showing use of robust methodology; 2 level II,2,13 and
1 level III.15 Sample sizes ranged from 10–164 patients. One
study was performed in 2011,16 1 in 2010,2 1 in 2009,14 2 in
2008,13,17 and 1 in 2005.15

PRO measure quality

Five PRO HRQOL measures were identified in the 6 stud-
ies; 3 were generic measures and 2 were oncology-specific
measures. The generic measures included the MOS-Short
Form McGill pain questionnaire, the World Health Organi-
sation International Classification of Functioning disability
and health (WHO-ICF) and the Medical Outcome Study-
Short Form (SF-36). The SF-36 was used in 3 studies.2,13,15

The oncology-specific measures included the European
Organization for Research and Treatment of Cancer Quality
of Life Questionnaire Core questionnaire version 3.0 (EORTC-
QLQ-30) used in 2 studies,14,17 and the Instituto Dermopatico
Dell’Immacolata–Italian Lymphedema Association part II
(IDI-ILA part II) used in 1 study.16 Only 2 of the 6 studies
(33%) used psychometric analysis.15,16 Most of the measures
were not specific to lymphedema patients; therefore their ef-
ficacy in assessing HRQOL in these patients is limited.

Only 1 study was found to use a PRO measure that was
specifically developed to measure HRQOL in patients with
lymphedema secondary to melanoma, the IDI-ILA part II.16

The IDI-ILA was developed following review of the Interna-
tional Society of Lymphology Consensus document and was
aimed directly for patients with lymphedema. The developers
consisted of a mixture of 5 lymphedema or oncologist experts
with backgrounds in lymphedema secondary to melanoma. It
has two parts: part I consists of demographic and medical
information and general health/medical status. Part II focuses
on quality of life including 5 domains: physical ability, pain,
fatigue, anxiety, and life satisfaction. The questionnaire was
tested by specialists in melanoma and lymphedema and
qualitatively assessed by three melanoma patients. It did
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FIG. 1. Flow diagram for systematic review methodology in line with PRISMA guidelines.11

Table 2. Description of Scientific Levels of Evidence

and Corresponding Studies as Outlined by the AHRQ12

Level of
evidence Description

Level 1 Randomized controlled trials with adequate
follow-up

Meta analysis of multiple randomized control
trials

Level 2 Non-randomized, controlled prospective trial
Prospective cohort studies

Level 3 Well designed observational studies (e.g.,
comparative studies, correlation study,
case control study)

Level 4 Retrospective observational studies without
controls

Case-series
Level 5 Expert opinions or committee recommendations

16 CEMAL ET AL.
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undergo psychometric analysis that showed it had good
sensitivity to change and reliability as validated on a sample
of patients with cancer; however the article does not detail any
of the psychometric analysis or findings.16

HRQOL outcomes measured

Four of the 6 studies (66%) focused on evaluating the im-
pact of different treatment strategies on HRQOL in patients
with LLL. Complete Decongestive Physiotherapy (CDP) was
used twice, 1 level II study13 and 1 level IV study.16 One study
used exercise (level II)2 and one used treatment with com-
pression bandaging (level III).15

In both studies using CDP, patients had significant im-
provement in HRQOL and specifically, patients reporting a
more active lifestyle were found to have higher QOL in all
domains measured in the IDI-ILA part II, specifying less pain,
fatigue, and anxiety. These patients were also found to have
lower degrees of lymphedema present. Patients with BMI’s
more than 26.5 kg/m2 reported significantly decreased qual-
ity of life.16 Kim et al. found that at 1 month after CDP ther-
apy, QOL improved significantly in domains of physical and
social functioning, mental and general health, and the role
physical domain compared to baseline.13

The exercise study found that weight lifting did not im-
prove HRQOL with no significant changes in any of the do-
mains measured by the SF-36.2

Usage of compression bandaging significantly improved
HRQOL but this was greater in patients with lymphedema
secondary to ulcers when compared to those whose lym-
phedema was secondary to cancer. Improvements were sig-
nificant in the physical functioning, role physical, bodily pain,
social functioning, role emotional and mental health domains
of the SF-36. They also found that patients having active
treatment had the most improvements but also, patients
having no treatment also had considerable improvements in
role physical and pain scores. They explained this as, perhaps
those not having treatment had less severe forms of lymphe-
dema, but the reasons remained ambiguous.15

One study looked at LLL development in patients who
underwent inguinal lymph node dissection (ILND; level IV).17

Brouns reports that patients undergoing ILND presenting
postoperatively with or without lymphedema had no signif-
icant differences in performing daily activities or with their
disability level. Another study assessed the quality of life of
patients undergoing axillary or inguinal sentinel lymph node
biopsy (SLNB) (level II).14 No statistical significant differences
were found with respect to HRQOL, pain, and daily activities
between patients with lymphedema or those without lym-
phedema who underwent SLNB. They report findings that
patients surviving melanoma after axillary or inguinal SLNB
with or without completion lymph node dissection had better
QOL then a normal population as measured by the EORTC-
QLQ-C30. An explanation for this is that they included an
exclusive cohort of melanoma patients with favorable prog-
nosis, and also suggest could be due to a shift response, where
the patients shift in how they appreciate and hence estimated
their health status secondary to survival.14

Conclusions

The aim of this systematic review was to summarize the
findings of published studies analyzing QOL outcomes of

patients with cancer-related LLL. For each study we evalu-
ated the quality of the publication with respect to its HRQOL
methodology and PRO measurement. To our knowledge, this
is the first comprehensive systematic review of QOL out-
comes in this patient group.

We identified only 6 studies satisfying our inclusion criteria
(validated PRO questionnaires measuring the HRQOL of pa-
tients with cancer-related LLL and articles in English). This
finding is surprising since LLL is a significant and common
source of morbidity in cancer survivors. Although the true in-
cidence of LLL in this patient population remains unknown, it
is likely that a significant number of patients are affected, since
some reports have reported lymphedema in as many as 50% of
patients. Moreover, it is likely that the incidence of LLL is sig-
nificantly underestimated since the diagnosis is often missed or
delayed. In other cases, diagnosis is complicated by simulta-
neous development of other disorders such as deep venous
thrombosis that may independently cause lower limb swelling.
The lack of recognition of LLL influences the psychosocial
impact this condition has on patients. Patients have voiced re-
current frustrations with respect to the lack of treatment re-
sources and lymphedema research and are eager for research to
be undertaken in order to find and try new treatments.18

The studies we identified were composed mainly of evi-
dence level II. Five of 6 studies (83%) were performed from
2008 onwards, showing an increase in awareness of this pa-
tient population in recent times. Only 3 of the 6 publications
(50%)2,13,15 were found to have robust methodology as com-
pliant by the Efficace criteria, only 1 of which used psycho-
metric analysis.15 Our review therefore highlights the urgent
need for additional future studies using established standards
to analyze HRQOL of patients with LLL. This analysis would
serve as an important step in analyzing and designing effec-
tive treatment strategies in this patient population.

Three studies reported an improvement in HRQOL after a
treatment intervention (2 using CDP,13,16 1 using compression
bandaging15) with most improvements in the domains of pain
and physical functioning. Two studies reported no differences
in HRQOL after SLNB14 or ILND,17 regardless of development
of lymphedema. This finding is interesting since SLNB has been
shown to be associated with significantly decreased rates of
lymphedema as compared to ILND,4,19 suggesting that lymph
node surgery alone has significant detrimental effects on
postoperative HRQOL. Interestingly, we did not identify any
studies evaluating the effect of surgical approaches for patients
with lower limb lymphedema (e.g., lymph node transfer,
lymphovenous bypass, liposuction) on HRQOL or patient-
reported outcomes. Given that utilization of these techniques is
increasing,20 it is imperative that the therapeutic efficacy is
tested using validated patient reported outcome measures.

We also aimed to evaluate the quality of the PRO measures
used in these studies. Five PRO measures were used. Most
studies utilized well-established generic or cancer-specific
PRO measures and did not include a condition-specific PRO
measure for lymphedema. Only 1 PRO measure used was
found to be specifically directed for the cancer-related lower
limb lymphedema patient. Whilst the study reports that this
measure is valid and reliable, it did not detail the psycho-
metric analytical findings, therefore making acceptance of its
validity and reliability difficult to interpret.

Due to the paucity of literature focusing on this topic, we
included one study involving patients with LLL secondary to
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cancer but also with lymphedema secondary to ulceration,
and one study that included patients with either upper or
lower extremity lymphedema. Our review suggests that there
is a deficit in high quality studies for HRQOL in patients with
LLL secondary to cancer. This is both surprising and worri-
some since the lower limb is the most commonly affected area
in patients developing lymphedema worldwide. Further-
more, of the studies present, most did not conform to guide-
lines set for the assessment of HRQOL. We recommend that
high level studies with large population sizes should be per-
formed to bridge such a gap in our understanding of this
disease. New measures specific to assessing this detrimental
condition should be developed as set out by guidelines. With
the information obtained from such studies, development of
condition-specific measures would help in gaining more ac-
curate evaluation of how LLL affects HRQOL. This would
help to enhance patient education, therapeutic approaches,
and professionals managing such patients, and also in the
allocation of resources to improve the quality of life in these
patients.
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