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Purpose: Lower limb lymphedema after gynecological cancer treatment significantly impairs quality-of-life, increases care needs, and
escalates costs. Despite exercise benefits, evidence-based guidance on optimal interventions is lacking. This study addresses this gap
by conducting a systematic review and evidence synthesis of current guidelines and high-quality studies.

Patients and Methods: A systematic search was conducted based on the hierarchical “6S” evidence model to retrieve high-quality
evidence. Searches in PubMed, CINAHL, Embase, Web of Science, Ovid, BMJ Best Practice, UpToDate, Cochrane Library, major
guideline repositories, and PEDro identified guidelines, systematic reviews, recommended practices, evidence summaries, clinical
decisions, and expert consensuses on exercise therapy (inception to February 2025). Two reviewers independently screened, evaluated,
extracted, and synthesized evidence using the JBI system.

Results: Seventeen publications were included. Synthesis across nine domains yielded 32 recommendations. Key findings: recom-
mendations related to patients without active infections or lymphatic leakage only; conduct pre-exercise assessments by qualified
professionals; recommend combined aerobic and resistance training. Aquatic therapy, low-impact exercises, and moderate-to-vigorous
intensity exercise were beneficial/safe with individualized guidance; use appropriate compression garments during exercise; provide
tailored supervision to enhance compliance. Evidence levels and grades specified.

Conclusion: This review provides a structured synthesis of the best available evidence for exercise management of lower limb
lymphedema in gynecological cancer survivors, covering nine critical aspects. Findings offer a practical guide for clinicians designing
interventions.
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Introduction

Gynecological cancers include cervical, ovarian and other cancers of the female reproductive organs, and represent
a significant global health burden. These cancers are associated with high incidence and mortality rates, huge economic
costs, psychological and social stigmatization, the impairment of reproductive function and the uneven distribution of
medical resources.’ In 2022, approximately 1,473,427 new cases of gynecological cancer were reported worldwide, with
an age-standardized incidence rate of 30.3 per 100,000 women.” These cancers rank among the most common
malignancies in women,” and their incidence is projected to increase over the next two decades if current trends

persist.> Progress in screening and therapeutic approaches has led to significant gains in survival outcomes for
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gynecological malignancies, thus prompting increased emphasis on improving quality-of-life after treatment. Surgery,
notably pelvic lymphadenectomy, remains the cornerstone of treatment for these cancers. In advanced stages, radio-
therapy and chemotherapy are commonly employed; however, such interventions may impair lymphatic function,
potentially resulting in lower limb lymphedema (LLL).*

LLL originates from impairment of the lymphatic system and the disruption of lymph flow, thus causing edema in one
or both lower limbs due to the excessive accumulation of water, plasma proteins, extracellular blood cells, and cellular
byproducts.” Symptoms, such as edema, weightiness, discomfort, and recurrent infections, can frequently impair daily
functionality and adversely affect the well-being of survivors of gynecological cancer with lower limb lymphedema.® The
timely management of LLL is crucial, as this condition can hinders a patient’ s mobility while also representing
a potential risk for the development into cellulitis, ultimately reducing the quality-of-life for some patients.” The fear
of movement or exacerbating symptoms (kinesiophobia) can be a significant psychological barrier, further limiting
physical activity and rehabilitation efforts. Furthermore, the management of lower limb lymphedema presents unique
physiological challenges compared to upper limb involvement, primarily due to the significant influence of gravity and
orthostatic pressure on lymphatic drainage in the lower extremities.

Although LLL is a chronic condition that cannot be cured, effective control can be achieved by complete deconges-
tive therapy (CDT), including skin care, manual lymphatic drainage (MLD), exercise, and compression therapy.®
Physical activity and exercise stimulate the muscle venous pump to promote the circulation of lymphatic fluid, thus
helping to alleviate swelling and enhance overall well-being.” The latest expert consensus from the International Society
of Lymphology (ISL) recommends exercise therapy for patients with cancer-related lower limb lymphedema.'®

The number of research studies relating to the use of exercise for lower limb lymphedema in patients with
gynecological cancer is extremely limited and there is a lack of specific exercise implementation plans for patients
with lower limb lymphedema, such as exercise contraindications, exercise frequency, exercise time and exercise intensity.
A evidence summary suggested that exercise may achieve slight improvements in pain, function, and the quality-of-life
in patients suffering from lower limb lymphedema, although the quality of the evidence available was low and findings
varied across different studies.'' Previous reviews have predominantly investigated exercise interventions for breast

cancer-related lymphedema (BCRL),'*"?

as this condition is more prevalent in the upper limbs when compared to other
types of lymphedemas.'* However, findings from BCRL exercise studies may not be directly applicable to individuals
with lower limb lymphedema, thus necessitating targeted research for this distinct patient group. Unlike previous reviews
that have primarily focused on breast cancer-related lymphedema or reported general effects of exercise, this study
specifically targets lower limb lymphedema in survivors of gynecological cancer. Moreover, rather than solely summar-
izing intervention outcomes, this study provides a structured synthesis of exercise-based management, including detailed
components such as contraindications, assessment, exercise prescription, safety, and patient education, thereby translating
evidence into practical guidance for clinical implementation.

In this study, we retrieved high-quality evidence focused on using exercise to manage lower limb lymphedema in
patients following gynecological cancer treatment, and extracted, summarized, and analyzed the data to develop
evidence-based guidelines for clinical care providers to create scientific and effective exercise regimens tailored to this
group. The aim of this study was to systematically synthesize the best available evidence for the exercise-based
management of lower limb lymphedema in survivors of gynecological cancer, providing a robust foundation for future
clinical practice.

Materials and Methods

This review was conducted in accordance with the JBI methodology for evidence synthesis and is reported following the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.

Search Strategy

A systematic search was conducted based on the hierarchical “6S” evidence model, which classifies evidence sources
into six levels (Systems, Summaries, Synopses of Syntheses, Syntheses, Synopses of Studies, and Studies), to retrieve
high-quality evidence. The purpose of The research question was formulated using the PIPOST framework, which
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includes Population, Intervention, Professionals, Outcomes, Setting, and Type of evidence.'> We screened a wide range
of databases, including PubMed, Cumulative Index to Nursing and Allied Health Literature (CINAHL), Embase, Web of
Science, Ovid, BMJ Best practice, UpToDate, Cochrane Library, Clinical Online Network of Evidence for Care and
Therapeutics (JBI CONNECT+), National Institute for Health and Care Excellence (NICE), National Guideline
Clearinghouse (NGC), ECRI Guidelines TrustTM, Guideline International Network (GIN), Scottish Intercollegiate
Guidelines Network (SIGN), National Comprehensive Cancer Network (NCCN), Registered Nurses’ Association of
Ontario (RNAO), National Lymphedema Network (NLN), International Society of Lymphology (ISL), and the
Physiotherapy Evidence Database (PEDro).

Search terms were created based on the combination of Medical Subject Headings and free terms, as follows:
(gynaecolog* / gynecolog* / endometri* / cervi* / ocer* / vagina*) AND (tumor* / tumour* / cancer* / malignan* /
neoplas*) AND (lymphoedem* / lymphodem* / lymph*tic / lymphedema* / swelling* / edema* / oedema*) AND (lower
limb*” / “membrum inferius” / leg* / “lower extremit*) AND (exercis* / physical activit* / movement* / physical
therap* / physiotherap* / strength train* / resistance train* / aerobic fitness* / weight train* / stretching exercis* /
kinesiotherap* / Water Sport*). The timeframe for our literature research was from database inception to the 2nd of
February 2025. Specific search terms are described in Table S1-S6.

Literature Inclusion and Exclusion Criteria
The inclusion criteria were as follows: (1) patients diagnosed with lower limb lymphedema following treatment for
gynecological cancers; (2) studies that included exercise interventions and provided detailed descriptions of
exercise type, exercise timing, exercise protocols (including phases or steps), exercise management strategies,
and exercise assessment methods; (3) the included outcome measures encompassed lymphedema symptoms, edema
severity, muscle strength, and quality-of-life; (4) research types include guidelines, expert consensuses, evidence
summaries, recommended practice, clinical decisions, randomized controlled trials, and systematic reviews; and (5)
the articles were published in English. Consistent with the “6S” hierarchical model of evidence, this review
employed a top-down selection strategy. Priority was explicitly given to pre-appraised and synthesized evidence
at the apex of the pyramid, such as clinical practice guidelines, evidence summaries, and systematic reviews.
Primary studies, including randomized controlled trials (RCTs), were included only when they addressed critical
aspects of exercise prescription (eg., detailed parameters of frequency, intensity, time, and type) that were not
sufficiently detailed or were absent in the higher-level synthesized evidence (guidelines, systematic reviews) for the
population of interest.

The exclusion criteria were as follows: (1) outdated clinical practice guidelines; (2) an incomplete set of data/
information; (3) evidence that did not pass quality assessment; and (4) and cases where we were unable to obtain the full

text.

Study Selection and Data Extraction

LZY and YYC separately evaluated the retrieved literature based on pre-defined eligibility criteria. Any discrepancies
were addressed by discussion to achieve a consensus, with a third author consulted if needed. Subsequently, both
reviewers independently extracted data using a standardized data extraction form, working without knowledge of each
other’s extractions. The extracted information included study attributes such as the lead author’s name and institution, the
publication year, source, evidence category, and the focus of the article.

Potential overlap between included systematic reviews and directly included RCTs was assessed by comparing the
primary studies included in each review with the included RCTs. Two RCTs (Abe et al, 2021; Fukushima et al, 2017)
were found to overlap with the systematic review by Hsu et al (2024), while no overlap was identified with Stout et al
(2020). To avoid double counting, overlapping studies were considered only once during evidence synthesis. For
these studies, information was extracted directly from the original RCT reports rather than from the systematic

review.
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Quality Evaluation Criteria
Guideline

The quality of the included guidelines was evaluated using the Clinical practice Guideline Research and Evaluation
System (Appraisal of Guidelines for Research and Evaluation, AGREE II).'® This tool consists of six domains and 23
items. The six domains include: scope and purpose, stakeholder involvement, rigor of development, clarity of presenta-
tion, applicability and editorial independence. Each item was rated on a 7-point Likert scale from 1 (strongly disagree) to
7 (strongly agree). The score for each domain was calculated with a specific formula: [(obtained score - minimum score)/
(maximum score - minimum score)]*100%. Based on domain scores and expert judgement, guidelines were classified
into three recommendation levels: Grade A (strong recommendation), Grade B (weak recommendation) and Grade C (not
recommended). This structured evaluation ensured that we adopted a standardized and objective assessment of existing
clinical guidelines.

Systematic Reviews and Expert Consensuses

The quality of the included systematic reviews and expert consensus articles was evaluated using appropriate critical
appraisal tools developed by the Joanna Briggs Institute (JBI, 2016). Different tools were applied according to the type of
evidence, as recommended for methodological rigor in evidence synthesis.

The JBI Critical Appraisal Checklist for Systematic Reviews and Research Syntheses was used to evaluate the
included systematic reviews.'” This tool comprises 11 assessment criteria, covering aspects such as the clarity of the
research question, the appropriateness of the inclusion criteria, the comprehensiveness of the search strategy, and the
validity of methods used to combine studies. Each criterion is rated as “yes”, “no”, “unclear”, or “not applicable”.

The JBI Critical Appraisal Checklist for Textual Evidence: Expert Opinion was used to assess expert consensus
articles.'® This tool includes six criteria focusing on the credibility and trustworthiness of expert opinion, such as the
clarity of the source of opinion, the expertise and authority of the author, the logical consistency of the argument, and the

extent to which the opinion is supported by existing evidence. Each criterion is rated as “yes”, “no”, “unclear”, or “not
applicable”.

Clinical Decision

Clinical decisions rely on high-quality evidence and directly cite this evidence. This not only improves treatment
outcomes but also ensures the safety and satisfaction of patients. Through systematic retrieval, rigorous evaluation,
and rational application of evidence, clinicians can make more scientific and effective decisions.

Randomized Controlled Trials

The Revised Cochrane RoB 2 tool was designed to evaluate the risk of bias in randomized controlled trials.'® This tool
encompasses five domains: bias arising from the randomization process, bias due to deviations from intended interven-
tions, bias due to missing outcome data, bias when measuring the outcome, and bias when selecting the reported result.
Each domain is systematically assessed, and individual items are rated as having “low risk”, “some concerns”, or a “high
risk” of bias. Based on these ratings, an overall judgment of the trial’s risk of bias for a specific trial can be made at the
study level, thus reflecting the extent to which bias may affect the validity of its results.

Literature Quality Evaluation Process

Two researchers with a background in evidence-based nursing independently evaluated the quality of all literature by
type. Disagreements were resolved by a third evidence-based nursing expert acting as an arbitrator. The inclusion
principle for the evidence in this study was to prioritize evidence-based and high-quality evidence, while also considering
the time at which the evidence was published.

Criteria for Determining the Levels of Evidence and Recommendation

The included studies were evaluated and assigned recommendations using the JBI Evidence and Recommendation
Framework.?’ Evidence was classified into tiers 1 to 5 based on study design. Furthermore, the JBI FAME criteria were
used to evaluate the feasibility, appropriateness, meaningfulness, and effectiveness of the evidence; these findings
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allowed us to determine the strength of our recommendations, categorized as A-level (strong) or B-level (weak). These
steps were conducted independently, and no composite scoring system was used to combine different appraisal results
into a single metric.

Results

General Characteristics of the Included Literature

Our initial search yielded 333 records from databases including UpToDate (n=7), PEDro (n=23), NLN (n=4), NGC
(n=4), NCCN (n=4), GIN (n=2), ECRI Guidelines TrustTM (n=3), JBI CONNECT+ (n=9), JBI EBP Database (n=14),
NICE (n=3), BMJ Best practice (n=4), Cochrane Library (n=38), PubMed (n=44), Web of Science (n=75), Embase
(n=10), Ovid (n=70), CINAHL (n=16), and ISL (n=3). Excluding duplicates and those that did not meet our requirements
after reading the title, abstract and full text, a total of 13 publications were included in our final analysis. In addition, one
JBI evidence summary®' was traced back to its original references, resulting in the inclusion of three guidelines, one
expert consensus, and one evidence summary. Therefore, a total of 18 articles were obtained. However, as the evidence
was summarized using primary research methods, the final number of articles included in the analysis was 17, consisting

10,23,24

of 1 clinical decision support document,* three expert consensus statements, seven guidelines,”> ' four rando-

32-35

mized controlled trials and two systematic review.>®>’ The study selection process is presented in Figure 1, and

general information relating to the included literature is shown in Table 1.

Identification of new studies via databases and registers Identification of new studies via other methods

Records identified from:
Databases (n = 333):
UpToDate (n =7)
PEDro (n = 23)
NLN (n = 4)
NGC (n=4)
NCCN (n = 4)
GIN (n=2)
= ECRI Guidelines Trust (n = 3) Records removed before screening: Additional articles from citation tracing
-% JBI CONNECT+ (n =9) Duplicate records (n = 149) (n=5):
L JBI EBP Database (n = 14) —— Records marked as ineligible by automation guidelines (n=3)
= NICE (n =3) tools (n = 0) expert consensus (n=1)
ﬁ BMJ Best Practice (n = 4) Records removed for other reasons (n = 0) systematic review (n=1)
Cochrane Library (n = 38)
Pubmed (n = 44)
Web of science (n = 75)
Embase (n = 10)
Ovid (n = 70)
CINAHL (n = 16)
ISL (n=3)
Registers (n = 0)
v
Records screened Records excluded
(n=184) (n=140)
l \/

Reports sought for retrieval Reports not retrieved Reports sought for retrieval Reports not retrieved
> (n = 44) (n=0) (n=5) > (n=0)
<
=
g
&

Reports excluded:
Study type does not match (n = 5) A\
‘ Reports assessed for eligibility For patients with upper limb Reports assessed for eligibility Reports excluded:
(n=44) lymphedema (n = 7) (n=5) (n=0)
For lymphedema prevention (n = 8)
No specific details of exercise (n = 11)

3 New studies included in review
] (n=18) <
2

Figure | PRISMA (Preferred Reporting Items for evidence summaries) flowchart describing the study selection process.
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Table | General Information Extracted from the Included Literature (n = 17)

Included Literature | Year | Literature Type of Topic
Sources Evidence
Mehrara, et al* 2025 | UpToDate Clinical Management of peripheral lymphedema
decision
Abe et al*? 2021 | PEDro RCTs Postural differences in the immediate effects of active exercise with compression
therapy on lower limb lymphedema
Hsu et al®® 2024 | PEDro Systematic | Effects of exercise on lower limb lymphedema in gynecologic cancer: a systematic
review review and meta-analysis
PHIAC? 2013 | NICE Guideline Physical activity: brief advice for adults in primary care
NCCN?* 2024 | NCCN Guideline | Survivorship care for cancer-related late and long-term effects
NCCN? 2024 | NCCN Guideline Survivorship care for healthy living
The NLN Medical 2011 | NLN Expert Exercise
Advisory consensus

Committee?®

The international 2023 | ISL Expert The diagnosis and treatment of peripheral lymphedema

society of consensus

lymphology'®

Armer et al® 2020 | ECRI Guideline ONS guidelines TM for cancer treatment-related

Guidelines
TrustTM

Fukushima et al*? 2017 | Pubmed RCTs Immediate effects of active exercise with compression therapy on lower-limb
lymphedema

Hwa et al** 2017 | Pubmed RCTs Effects of a complex rehabilitation program on edema status, physical function,
and quality of life in lower-limb lymphedema after gynecological cancer surgery

Wang et al*® 2024 | Pubmed RCTs The rehabilitation efficacy of diaphragmatic breathing combined with limb
coordination training for lower limb lymphedema following gynecologic cancer
surgery

Hayes et al** 2019 | Pubmed Expert The Exercise and Sports Science Australia position statement:

consensus Exercise medicine in cancer management
Tsuji et al”® 2025 | Pubmed Guideline Japan’s cancer survivorship guidelines for exercise and physical activity
Stout et al*’ 2021 | Pubmed Systematic | A systematic review of rehabilitation and exercise recommendations in oncology
review guidelines

Rock et al*® 2022 | Pubmed Guideline American Cancer Society nutrition and physical activity guideline for cancer
survivors

Campbell et al*' 2019 | Pubmed Guideline Exercise Guidelines for Cancer Survivors: Consensus Statement from

International Multidisciplinary Roundtable

Abbreviations: PHIAC, Public Health Interventions Advisory Committee; PEDro, Physiotherapy Evidence Database; NICE, National Institute for Health and Care
Excellence; NCCN, National Comprehensive Cancer Network; NLN, National Lymphedema Network; ISL, International Society of Lymphology.

Quality Evaluation of the Included Literature
Quality Evaluation of the Guidelines

This review incorporated seven guidelines.”> ' Four guidelines®*~°~"

achieved at least 60% compliance across six domains,

2628

earning a strong recommendation (A-level). The remaining three guidelines received a weak recommendation (B-level).

Table 2 presents the compliance scores for each domain and the comprehensive quality assessment of the guidelines.

Quality Evaluation of Systematic Reviews

Two articles*®*’

Table S7.

were evaluated and were approved for inclusion. Detailed quality assessment details are presented in

Quality Evaluation results of Expert Consensuses

10,23,24

Three expert consensus articles were independently evaluated by two evaluators according to the JBI expert

opinion quality evaluation tool and approved for inclusion. Detailed quality assessment details are presented in Table S8.
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Table 2 Quality Evaluation of the Guidelines (n = 7)

Inclusion Standardized Score for Each Field (%) Number of Number of Level
Literature Fields with Fields with
>60% (one) >30% (one)

Scope Stakeholder Rigour of Clarity of Applicability | Editorial

and Involvement | Development | Presentation Independence

Purpose
PHIAC? 89 75 82 93 68 85 6 6 A
NCCN? 100 83.33 81.48 85.42 75 375 5 6 B
NCCN¥ 100 80 72.22 62.5 5833 20.83 4 5 B
Armer et al?® 100 86.11 77.78 79.17 70.83 33.33 5 6 B
Tsuji et al®’ 90 80.56 80 90 75 70 6 6 A
Rock et al* 95 75 85 90 65 80 6 6 A
Campbell et al®' 95.83 83.33 87.5 91.67 83.33 75 6 6 A

Notes: Standardization percentage of each field = (obtained score-minimum score)/(maximum score-minimum score) * 100%; Recommendation level: if the standardized
percentage of six fields is >60%, it is highly recommended (level A); if >3 areas have a standardized percentage >30% and <60% are recommended (level B); if there are 23
areas with a standardized percentage <30%, it is not recommended (level C).

Quality Evaluation of Randomized Controlled Experiments

Four RCTs** % were evaluated in this study. Although some of the included RCTs were judged to have a high risk of
bias, all eligible studies were included in the synthesis of evidence to provide a comprehensive assessment. The risk of
bias was considered according to the GRADE evaluation and was reflected in the certainty of the evidence. The detailed
RoB 2 risk of bias assessment results for the included RCTs are presented in Supplementary Figure S1.

Quality Evaluation of Clinical Decisions
Our analysis included one clinical decision-making article which was up-to-date and defaulted to high-level evidence.

Summary and Description of Evidence

Exercise Contraindications and Assessment

Early screening and evaluation are of great significance for exercise interventions in cases of LLL and are also the
prerequisite for the management of exercise for patients. Based on our analysis, we recommend that patients with active
infections (eg., cellulitis, erysipelas, or infected/scarred/inflamed skin), vascular complications (such as deep vein
thrombosis, severe aneurysms, or pulmonary embolism), severe dysfunction of vital organs (heart, liver, or kidneys),
lymphatic leakage, or cancer recurrence/metastasis risk, as well as those with communication or adherence difficulties,
should be excluded from exercise interventions.>>>> These criteria highlight the importance of conducting systematic
pre-exercise assessments and suggest the need to develop alternative rehabilitation strategies that are tailored for
individuals with specific contraindications.

Health Education

Patient education is the cornerstone of self-management, yet our review found that specific educational strategies are
often under-reported. Effective education must go beyond information giving; it requires empowering patients with the
skills to recognize “normal” exertional responses versus pathological symptom exacerbation.”* Nurses should utilize
behavioral change techniques, such as goal setting and self-monitoring (using diaries or apps), which have been shown to
improve self-efficacy.'®*"** Educational content should also frame exercise positively—focusing on improvements in
strength, mood, and energy—to counteract kinesiophobia (fear of movement) common in this population.*®

Exercise Precautions

While exercise can be beneficial, its implementation in patients with lymphedema should be introduced gradually and
progressed with caution, as the emergence of symptoms such as pain, swelling, or discomfort may indicate physiological
overload or exacerbation of the condition.”® This highlights the need for continuous symptom assessment throughout the
intervention. In addition, environmental factors should not be overlooked. Exposure to temperature extremes, such as
saunas or steam baths during or surrounding exercise sessions may exacerbate the symptoms of lymphedema and should
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be avoided.*> Moreover, while the financial burden associated with exercise interventions is generally minor, it may still
become a barrier to consistent participation for some patients.”’ This highlights the importance of developing cost-
conscious exercise strategies and ensuring access to affordable rehabilitation programs to enhance adherence and long-
term outcomes.

Findings were retrieved from the selected literature and assessed using the JBI evidence and recommendation
framework, as described above. Each item of evidence was assigned a level of evidence (Levels 1-5) and a strength
of recommendation (Grade A or B) based on the JBI criteria and FAME framework. Following integration of the
evidence, our findings were organized into nine domains: exercise contraindications, pre-exercise assessment, exercise
modality, exercise intensity, exercise prescription, exercise safety, exercise supervision and adherence, exercise education
and exercise precautions for patients with gynecological cancer-related lower limb lymphedema, and 32 best evidences
were formed, as presented in Table 3.

Value of Summarizing Exercise Evidence for LLL Management

Lower limb lymphedema is physiologically distinct from upper limb lymphedema due to the impact of orthostatic
pressure and gravity on lymphatic drainage.*® Consequently, exercise prescriptions cannot simply be extrapolated from

Table 3 Summary of Best Evidence

Evidence Items | Evidence JBI Recommendation
Grade
Exercise I. Patients with active infections (eg., cellulitis, erysipelas, or infected/scarred/inflamed skin), vascular Level 2 | A

Contraindications | complications (such as deep vein thrombosis, severe aneurysms, or pulmonary embolism), or severe
dysfunction of the heart, liver, or kidneys should be excluded from exercise interventions.323°

2. Communication or adherence issues: Patients who are unable to communicate or adhere to the intervention | Level 2 [ A
protocol should be excluded from exercise studies.?***3*

3. Lymphatic leakage or cancer recurrence: Patients with lymphatic leakage or at risk of recurrence/metastasis | Level 2 | B

of cancer should avoid exercise.’>3*3*
Pre-Exercise 4. Pre-exercise clearance by qualified professionals: All individuals with lymphedema should undergo a pre- Level I | A
Assessment exercise assessment conducted by a qualified healthcare professional, such as a physician, lymphedema

therapist, or trained allied health worker. 2242737

5.Comprehensive assessment: Pre-exercise assessment should include evaluation of comorbidities, current and Level 2 | A
past cancer treatments, treatment-related toxicities, physical activity history, and personal/family medical
histc;ryAB'24

6.Tailored assessment based on individual characteristics: Pre-exercise screening should consider individual Level 2 | A
characteristics such as age, physical activity level, treatment phase, and motivation to tailor exercise r,\lans.zs‘27

7.Skin check before water-based exercise: Before aquatic exercise, skin should be examined for cuts, cracks, or | Level 2 | A
risk of infection.2®

Exercise Modality | 8. Combined aerobic and resistance training is recommended: Structured exercise involving both aerobic and Level 2 | A
resistance training is widely recommended for patients with lymphedema. Most guidelines and expert
consensuses indicate that these modalities are effective in improving physical and functional

outcomes. 10,23,24,26,28,29,32,37

9. Resistance training with progressive load is feasible and beneficial: It can include body weight, machines, or | Level 3 | A
free weights and should be progressed gradually.'0'23'24‘26'28'29‘32'37

10. Water-based and aquatic therapy are useful alternatives: Aquatic therapy is particularly suited for patients Level 3 B
who benefit from water’s natural compression and reduced joint loading,'®2¢2832

I1.Yoga and low-intensity activities can be safely included: Low-impact exercise such as yoga and stretching are | Level 4 | B
acceptable modalities for lymphedema patients, especially in the early phase of recovery or for those with
limited mobility. While less effective than higher-intensity interventions, these activities are feasible and
contribute to fatigue management and physical activity maintenance.>*2¢282%37

12. Basic motion and remedial exercises are foundational but limited in scope: Simple daily activities (eg., Level4 | B
walking, climbing stairs) and remedial lymphatic exercises (slow, non-resistive limb movement) are safe and can
help maintain baseline mobility and lymphatic flow, but have limited strength or cardiovascular benefits.”***

Exercise Intensity | |3.Moderate- to vigorous-intensity exercise is safe,242830:31:3¢ Level 2

14.Vigorous-intensity exercise is not contraindicated. This should be implemented with individualized guidance | Level 3 | B

based on clinical evaluation.2*3%3!

15.Low-intensity exercise (eg., yoga, stretching, water-based activity) is feasible and appropriate for individuals | Level 4 | B
who are deconditioned, older, or in early recovery phases.?**

(Continued)
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Table 3 (Continued).

Evidence Items | Evidence JBI Recommendation
Grade
Exercise 16.Exercise prescription should be flexible and be adjusted according to the phase of cancer treatment.'®**?® | Level4 | B

Prescription 17.Compression Garment Use During Exercise: Individuals with lymphedema should wear properly fitted Level 4

compression garments during aerobic, resistive, and strength training exercise,'02223:37

18.Aerobic exercise:3-5 days/week at 40—-70% of HRmax or 40-85% VO2 peak or 40-59% HRR; 2150 minutes | Level 2 | A
moderate intensity/week or 275 minutes vigorous intensity, including aerobic and resistance
L 24.27,29,34,35,37

training.

19.Resistance training: 2-3 sessions/week, 8—15 reps per set, 1-3 sets per session, intensity of 60-80% IRM Level2 | A
2150 minutes moderate intensity/week or 275 minutes vigorous intensit)cu'z"'n'z"ws'37
20. Stretching and flexibility training: adjunctive benefit: Static stretching for 15-20 minutes, 3—5 times per week | Level 3 | B
is advised for flexibility maintenance, often integrated as warm-up/cool-down. Flexibility supports overall
function but is not a primary modality.“’34

21. Daily physical activity integration: patients are encouraged to be active daily (eg., household chores, walking) | Level 3 | B
with gradual increase to 150 min/week moderate-intensity exercise.'®?’

Exercise Safety 22. Exercise, is safe and well tolerated for individuals with lymphedema when appropriately Level2 A
22,23,26,28.31,36
progressed.” = 7 %2

23.There is no evidence that exercise causes or worsens lymphedema; however, individual responses may vary, | Level3 | A

and clinical monitoring is essential to ensure safety.zs‘28
Supervision and 24. Supervision by trained professionals ensures proper technique, progression, and safety during exercise for | Level | | A
Adherence individuals with lymphedema 2’283

25. Exercise tracking tools (eg., diaries, apps, wearables) enhance compliance and self-efficacy.2*%3*3° Level 2 | A

26. Supervision and tracking should be individualized, adjusting to each person’s tolerance, phase of treatment, | Level 2 | A

and response to activity.“‘37
Exercise 27. Clear, tailored education on the benefits, types, safety, and local opportunities for physical activity helps Level 4 | A
Education increase patient engagement and supports behavior change.n‘zs'26
28. Education should highlight improvements in strength, mood, body image, fatigue, and energy to motivate Level 4 | A
individuals, particularly cancer survivors.2
29. Teach patients to recognize normal exertion responses, monitor their own activity, and apply behavior Level4 | B
change strategies to improve self-efficacy and long-term adherence.?*
Exercise 30.Exercise should be initiated gradually, progressed cautiously, and stopped if symptoms such as pain, swelling, | Level 4 | A
Precautions or discomfort occur.”®
31. Avoid temperature extremes during or around exercise: Environmental precautions, such as avoiding Level 5 | B

temperature extremes (eg., saunas, steam baths), are important as they may exacerbate lymphedema during or
around exercise.?2

32. Exercise may incur minor financial costs.?’ Level4 | B

Notes: The “|Bl Grade” refers to the level of evidence (1-5) based on study design, while the “Recommendation” grade (A/B) reflects the strength of the recommendation
derived from the FAME assessment.

BCRL guidelines. The active management of LLL requires a nuanced balance between muscle pump activation and
gravity-dependent fluid accumulation. This review synthesizes evidence to guide clinicians in designing interventions
that are not only effective but also prioritize patient safety and adherence.

Although physical activity is a key component in lymphedema, previous research indicated that women may avoid
physical exercise with LLL due to concerns relating to symptom exacerbation and disease progression.>” However,
a evidence summary of seven exercise interventions for lower limb lymphedema in gynecological cancer reported that
three studies observed significant improvement in lymphedema-related symptoms following exercise interventions.*’
Consequently, when appropriately designed and monitored, exercise is not only feasible but may also contribute
positively to the management of symptoms.

The current evidence strongly supports a diverse and individualized approach to the prescription of exercise for this
population. A combination of aerobic and resistance training is the most widely endorsed strategy, with multiple studies
indicating improvements in strength, mobility, and overall physical function. This multimodal approach is strongly
corroborated by the newly developed international consensus framework for lower limb lymphedema by Davies et al
(2025).*" In their Delphi study, experts specifically advocated for a structured program that integrates resistance (eg., 2—3
sessions/week), aerobic, and flexibility exercises. The consistency between our findings and the Davies framework

41

highlights a shifting paradigm towards more structured, multimodal exercise prescriptions.” Aquatic therapy is
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particularly suited for patients who benefit from the natural compression and reduced joint loading associated with water-
based activity.'®?%?%2 For individuals in earlier stages of recovery or with limited mobility, low-impact options such as
yoga, stretching, or aquatic therapy, provide accessible alternatives that support lymphatic drainage, the management of
fatigue, and the maintenance of physical activity.”*****2%37 Basic remedial exercises and daily motion remain important
for sustaining joint mobility and lymphatic flow, although their effects on strength and cardiovascular function are more
limited.'>**

In addition to the type of exercise, the intensity of activity has also been shown to play a key role in clinical
outcomes. Studies have consistently demonstrated that moderate to vigorous intensity exercise is safe for individuals with

LLL, with no evidence of symptom aggravation when introduced cautiously and monitored regularly.?***3%31-3¢ Eyen

vigorous-intensity activities are not contraindicated and may be appropriate when guided by clinical evaluation.?*>%3!
Furthermore, lower intensity activities remain relevant and should be encouraged for those who are older, deconditioned
or undergoing active cancer treatment.>*?®

In terms of exercise scheduling, existing guidelines recommend aerobic exercise 3—5 days per week for a cumulative
total of >150 minutes of moderate or >75 minutes of vigorous activity.>****>*3337 Resistance training is advised 2-3
times per week, performed in sets of 815 repetitions at 60-80% of one-repetition maximum (1RM).>***27-29-33.37
Flexibility training, while supplementary, is beneficial for maintaining joint range and overall functionality, and can be
implemented 3—5 times per week for 15-20 minutes, often as part of warm-up or cool-down routines.”*>* Encouraging
patients to integrate light intensity movements on a daily basis, such as walking or household tasks, helps to build
sustainable habits and contributes to weekly activity goals.'®*’

Importantly, exercise interventions must prioritize safety and individualized monitoring. Regarding safety measures,
the use of compression garments during exercise is a critical consideration. Davies et al (2025)*' emphasize this in their
consensus framework, noting that sports compression gear may be a viable alternative if medical-grade garments hinder
movement. However, it is noteworthy that Wittenkamp et al (2025)** found mixed results regarding the immediate
reduction of limb volume with compression during exercise. Therefore, while wearing well-fitted compression garments

remains a standard recommendation to support lymphatic flow and safety,'%-*>3-3

its application should be individua-
lized based on patient tolerance and the specific exercise context to ensure long-term adherence. Supervision by trained
professionals is also essential, not only for guiding safe and effective techniques, but also for ensuring the early
identification of adverse symptoms and helping patients to navigate certain barriers to participation, such as determining
whether an exercise method is appropriate.?”-**° Furthermore, the integration of digital or manual tracking tools, such as
apps, wearable devices, or diaries, has shown promise in enhancing compliance, motivation and self-efficacy.?**"***> To
be most effective, both supervision and self-monitoring strategies must be adapted to individual patient profiles,
treatment phases and symptom responses.”*’ Collectively, these findings reinforce that exercise is both safe and
beneficial for individuals with lower limb lymphedema, and can empower patients to engage in meaningful and long-
term lifestyle changes. Notably, a recent evidence summary by Wittenkamp et al (2025) supports this conclusion.** After
analyzing 12 studies involving 367 participants, they found that exercise yields small but positive effects on health-
related quality of life (HR-QOL), physical function, and pain without increasing the risk of adverse events. Although
they noted high heterogeneity across studies, their findings validate the safety profile of exercise interventions in this

population.

Discussion
In this study, we systematically reviewed the best evidence for the exercise-based management of LLL for survivors of
gynecological cancer. Given the rising global incidence of gynecological cancers,'* addressing post-treatment complica-
tions like LLL is critical for enhancing survivorship quality. Despite the recognized benefits of exercise, clinical guidance
has historically relied heavily on breast cancer-related lymphedema (BCRL) protocols. Our study addresses this gap by
synthesizing high-quality evidence tailored specifically to the lower limb context.

Importantly, the findings of this review support the growing recognition that appropriately prescribed exercise can be
safely incorporated into the management of LLL in survivors of gynecological cancer. In the past, patients with
lymphedema were often advised to avoid or limit physical activity because of concerns that exercise might aggravate
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swelling or increase lymphatic burden. However, evidence from cancer rehabilitation and lymphedema research has
gradually challenged this view, suggesting that carefully monitored exercise may help improve physical function,
symptom control, and overall quality of life. Our findings further extend this understanding to the context of lower
limb lymphedema following gynecological cancer treatment.

Another finding was the consistent emphasis on individualized exercise prescription and appropriate professional
supervision across the included evidence sources. This may reflect the clinical complexity of LLL in survivors of
gynecological cancer, as patients can differ considerably in symptom severity, treatment history, physical capacity, and
comorbid conditions. Compared with generalized exercise recommendations, individualized exercise programs may be
more feasible and sustainable in clinical practice while also improving adherence and safety.

When performing our analysis, we excluded several systematic reviews and clinical guidelines relating to exercise
and physical activity in the management of lymphedema, as their primary studies predominantly focused on upper limb
lymphedema secondary to breast cancer. Given the anatomical and physiological distinctions between upper and lower
limb lymphedema, particularly in terms of lymphatic drainage and functional impairment, the findings of these studies
may have limited applicability to patients with lower limb lymphedema following treatment for gynecological cancer.
Furthermore, although our current analysis synthesized evidence from 17 publications, a subset of the selected articles
addressed exercise interventions for cancer survivors in a broader manner, rather than specifically in those diagnosed with
lower limb lymphedema. Nonetheless, the underlying principles of exercise prescription, encompassing type, frequency,
and intensity, as well as specific therapeutic objectives, were deemed sufficiently relevant to support extrapolation to this
population. In addition, this review included both primary studies and secondary sources, and partial overlap was
identified between them. Although no quantitative synthesis was conducted across study types, the possibility of
overlapping evidence may still introduce bias. Finally, given that some evidence is sourced from global literature, it is
suggested that these recommended strategies should be tailored to regional settings. Additionally, this review was not
pre-registered in a public registry such as PROSPERO, which represents a limitation in terms of transparency and
adherence to best practices for systematic review conduct.

Conclusion

Here, we summarized the best available evidence for the management of lower limb lymphedema in survivors of
gynecological cancer from nine key aspects: exercise contraindications, pre-exercise assessment, exercise modality,
exercise intensity, exercise prescription, exercise safety, exercise supervision and adherence, exercise education and
exercise precautions. These evidence-based recommendations can provide valuable guidance for clinical and com-
munity healthcare providers to design and implement individualized exercise programs for this population. By
applying these strategies, clinical outcomes can be improved and the quality-of-life of affected women could be
significantly enhanced. Despite the emergence of consensus-based frameworks, the current evidence base remains
limited by methodological heterogeneity, a challenge also highlighted by Wittenkamp.** Future research should
prioritize high-quality randomized controlled trials (RCTs) that specifically test these consensus-derived exercise
protocols to establish firmer cause-and-effect relationships and refine clinical guidelines for survivors of gynecological
cancer.
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