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Abstract

Background: Breast cancer survivors can experience chronic, debilitating swelling of an arm or both arms as a
result of treatment. The standard treatment for this condition, known as breast cancer-related lymphedema
(BCRL), includes the use of specialized “compression garments. There is variability in the prescription and use
of compression therapy to alleviate the swelling and related symptoms. It is important to determine the best
compression strategies to improve symptom management.

Objective: The goal of this study was to systematically synthesize the available evidence from randomized
controlled trials to determine the compression therapy dosages and to analyze the strategies that best alleviate
edema in the arm(s) of women with BCRL.

Methods: We conducted this study in accordance with the PRISMA guidelines and the protocol registered in
PROSPERO (CRD420261353843). Using defined search strategies, we systematically searched MEDLINE,
CENTRAL, EMBASE, and CINAHL, to identify relevant randomized controlled trials. We included studies that
reported the use of compression therapy for the treatment of adult patients with BCRL and described the dosage
of the therapy. Two reviewers independently extracted data and assessed risk of bias using the Cochrane tool.
Results: Most of the RCTs included in this synthesis reported reductions in volume and symptoms of BCRL with
the use of compression therapy. One study reported that low-pressure (20-30 mmHg) compression bandages
improved symptoms and adherence when compared to high-pressure (44-58 mmHg) compression bandages.
Another study reported that the use of low-pressure (27-32 mmHg) class I compression sleeves contributed to the
arrest of lymphedema progression over a 12 month period. Lastly, a study using an advanced pneumatic
compression device in home health care settings reported greater symptom improvement and edema reduction
compared to standard home care devices.

Conclusion: Clinically, lower compression therapy is more effective and better tolerated than high compression
therapy. While randomized control trials are lacking, it is recommended that BCRL compression therapy be
individualized and that treatment begin early. In order to establish evidence based guidelines, large multicenter
randomized control trials are needed.

KEYWORDS: Breast cancer-related lymphedema; Compression therapy; Compression garments; Pneumatic
compression; Oncology rehabilitation; Systematic review.

INTRODUCTION

Breast cancer is the most frequently diagnosed cancer type in women internationally, and has until recently, been
a major health issue and cause of premature death in women globally (1,2). However, with improved and wider
access to oncology services, more women are surviving their cancer (3). While this improved survival is positive,
there is increasing recognition of the importance of rehabilitation for the long term health and quality of life of
survivors, and the impact of Treatment Related Conditions (TRCs) on their health, wellbeing and participation
(4,5).

TRCs of breast cancer treatment include arm lymphedema, neuropathy, fibrosis, and other conditions. Breast
cancer-related lymphedema (BCRL) is one of the most common and recognizable TRCs of breast cancer treatment
(2,3,5). It can occur as a result of surgery (i.e. lumpectomy or mastectomy with/without ALND), radiation therapy
and/or systemic therapy (i.e. chemotherapy or immunotherapy) (3,6).

There is significant evidence documenting the impacts of breast cancer-related lymphedema (BCRL). One
important research study found that 20% of survivors from different studies developed upper extremity
lymphedema after their cancer treatment [1]. Research has also shown that lymphedema can negatively affect a
person’s quality of life, and cause both physical and psychological problems, including anxiety and body image
issues [2, 3, 4].
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There are also changes in the arm and body after lymphatic fluid buildup that are not reversible. Research has
shown that lymphedema is a disorder with ongoing inflammation that also causes changes to body tissue, and can
affect the immune system [5, 6]. Research also shows that there are positive effects from various treatments for
lymphedema, but once lymphedema is diagnosed, it is a condition that requires long-term treatment [6, 7].

The International Society of Lymphology (ISL) also states that there is no definitive cure for lymphedema, and
care for this condition requires long-term treatment and close evaluation [8]. It is also important to have different
health care professionals on the treatment team.

Complete Decongestive Therapy (CDT) is the most comprehensive and accepted therapy to manage lymphedema.
CDT encompasses many elements including manual lymphatic draining, bandaging and exercises, and
behavioural modification to provide patients with the skills to manage their condition. Numerous studies describe
the volume reduction, improvement in symptoms and quality of life of patients with breast cancer-related
lymphedema (BCRL) with CDT. As described by Hawkins, without the regular and long-term use of compression,
the benefits obtained would be transient and the condition would return.

There are several mechanisms through which compression provides therapeutic benefit. By increasing external
pressure, fluid is mobilized into the vessels and the lymphatic system (Fig. 1). Compression reduces the interstitial
fluid volume and edema. While the evidence in support of compression is robust, there are numerous types of
compression therapies that vary based on the material and design, compliance, and the duration for which they
are worn. In general, compression is considered the mainstay of treatment.

One of the major shortcomings in the management of lymphedema today is the lack of standardization of
compression dosage. Pressure is measured in mm Hg. Other factors that influence compression dosage include
how long compression is applied and how often it is applied during the course of treatment. There is a great deal
of uncertainty in the field concerning the relationship of compression to edema reduction. Therefore, compression
prescriptions vary greatly and often are based more on the experience and preference of the clinician than on best
evidence. Until recently, it was thought that greater pressure gradients would lead to better drainage. This is,
however, not the case and compression prescriptions should rather be based on tolerance to improve adherence to
treatment.

Patient adherence is important for the long-term management of conditions like Baldness of the Lateral Lower
extremity (BCRL) where the objective of treatment is to control symptoms rather than completely cure the
condition. Because of the nature of the disorder, long-term use of compression may cause discomfort due to a
variety of psychological and physiological constraints. From a clinician’s perspective, the objective is to strike a
balance between setting a compression dosage low enough to produce an edema reducing effect and tolerable by
the patient.

New trends in cancer-related rehabilitation accentuate the necessity for enhanced early intervention. Stout Gergich
and colleagues has shown that with a surveillance program, health care workers can identify and treat subclinical
lymphedema, thereby improving clinical outcomes and arresting disease progression. Likewise, Shah and
colleagues reported that for breast cancer-related lymphedema (BCRL), early intervention helped limit the long-
term consequences and reduced health care costs. Consequently, there is interest in developing and evaluating
strategies to manage the disease and limit its progression.

The AOPT clinical practice guidelines recommend the use of compression therapy to prevent and manage BCRL.
Likewise, the NLN and ONS recommended the use of compression in the management of lymphedema. However,
they have acknowledged the lack of evidence to inform practice regarding compression therapy.

The focus of available systematic reviews and meta-analyses has been on the use of compression as one of several
interventions as part of complete decongestive therapy (CDT). Thus, there is limited evidence to support
prescription of compression therapy. As a result, health care practitioners have been relying on their experience
and judgment to develop, implement and interpret compression therapy programs.

McNeely and colleagues identified compression therapy as an intervention to alleviate cancer-related lymphedema
that is well-researched and described varying levels of dosage and protocols of the interventions described in the
studies. Devoogdt and colleagues described similar issues when reviewing studies of the use of compression
therapy in the form of hosiery for alleviating lymphedema. Due to the variations described in the studies, Devoogdt
and colleagues were not able to provide recommendations.

McNeely and colleagues pointed out that systematic reviews of compression therapy for lymphedema do not
address the variations in compression therapy as independent variables. To address this, McNeely and colleagues
registered a systematic review, titled Optimal Compression Therapy Dosage in Breast Cancer-related
Lymphedema: A Systematic Review of Randomized Controlled Trials, on PROSPERO to review randomized
controlled trials. The review will address variations in compression therapy including the level of pressure, the
duration of compression, how frequently compression is applied, how adherence to the therapy is monitored, and
what the side effects are of the therapy.

McNeely and colleagues hope to accomplish similar goals in their review of the available randomized controlled
trials. They wish to determine the variability of compression therapy and identify dose-response relationships of
therapy with respect to alleviating edema and related symptoms to improve the quality of life of women with
breast cancer.
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2. METHODS

2.1 Protocol Registration and Reporting Standards

This review conformed to the guidelines of the International Prospective Register of Systematic Reviews
(PROSPERO; CRD420261353843), and to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA 2020) [34]. Additionally, this review adhered to the Cochrane Handbook for Systematic
Reviews of Interventions, the Cochrane Risk of Bias (RoB-2) tool, the GRADE approach to assessing the certainty
of evidence, and the Synthesis without Meta-analysis (SWiM) guideline.

The focus of this review is the assessment of the effects of different dosages of compression therapy for the
management of breast cancer-related lymphedema (BCRL), and the identification of best practices related to
compression prescription, including adverse consequences of compression. The review is motivated by the lack
of research examining the effects of different dosages of compression therapy and the absence of evidence to
inform best practice regarding compression prescription.

2.2 Eligibility Criteria
Eligibility criteria were defined according to the PICOS framework and are detailed in the review protocol
registered in PROSPERO [41].

Population

Studies were eligible if they included:

e Adults aged >18 years;

o Diagnosed with secondary breast cancer-related lymphedema;

o Unilateral or bilateral upper-extremity lymphedema following breast cancer treatment.

Studies involving primary lymphedema, pediatric populations, or lymphedema resulting from non- breast cancer
etiologies were excluded.

Intervention

Eligible interventions included compression therapies with clearly defined dosage” parameters, including:
o Compression sleeves;

o Compression garments;

e Compression corsets;

e Multilayer compression bandaging;

o Intermittent pneumatic compression devices.

Comparator

Comparators included:

e Alternative compression dosages;

e Alternative compression modalities;
e Standard care;

e No compression intervention.

Outcomes Primary Outcome
e The primary outcome measure is to what extent a given limb is reduced in size as measured using validated
methods e.g. circumferential “measurement, perometry, water displacement, bioimpedance.

Secondary Outcomes

Disease progression;

Pain and symptom severity;
Tissue water content;
Functional outcomes;
Adherence;

Adverse events.

Study Design
Only randomized control trials were included in the review.

2.3 Information Sources and Search Strategy

According to the registered protocol, electronic database searches were planned across MEDLINE, PubMed,
Embase, Scopus, CINAHL, and the Cochrane Central Register of Controlled Trials (CENTRAL) [41]. Additional
studies were identified through citation tracking and manual screening of reference lists.

Search terms combined controlled vocabulary and keywords related to:

e Breast cancer;

e Lymphedema;
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Compression therapy;

Compression garments;

Compression sleeves;

Pneumatic compression;

Bandaging;

Randomized controlled trials.

Only full-text studies published in English were considered eligible.

2.4 Study Selection

Titles and abstracts were screened according to predefined eligibility criteria. Full texts of potentially relevant
studies were subsequently assessed for inclusion.

Seven potentially relevant studies were identified from the extracted literature. Three studies were excluded
because they represented:

o Clinical practice guidelines [31];
¢ Rapid review/evidence mapping studies [29];
e Lower-limb gynecological cancer-related lymphedema populations [not eligible according to protocol].

Four studies satisfied all eligibility criteria and were included in the final synthesis [11,13—15].
2.5 Data Extraction

We performed data extraction in accordance with the standard methodology [41]. The following components were
extracted from each included study:

Author and year;

Country;

Study design;

Sample size;

Participant characteristics;
Lymphedema stage and severity;
Compression modality;
Compression pressure;
Wear duration;

Frequency of application;
Treatment phase;
Follow-up duration;
Clinical outcomes;
Adverse events.

Characteristics of compression therapy (type, dosage and frequency) were extracted to achieve the aim of the
review.

2.6 Risk of Bias Assessment

The Cochrane’s Risk of Bias 2 (RoB 2) tool was employed to assess the risk of bias [36]. The following
components of the tool were addressed:

Bias arising from the randomization process;

Bias due to deviations from intended interventions;
Bias due to missing outcome data;

Bias in measurement of outcomes;

Bias in selection of reported results.

A A e

Each study was categorized as:
e Low risk of bias;

e Some concerns;
e High risk of bias.
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2.7 Certainty of Evidence

TheGrading of Recommendation Assessment, Development and Evaluation (GRADE) approach was employed
to assess the body of evidence and determine its trustworthiness [37,38]. According to this approach, the
trustworthiness of evidence was evaluated based on the following components:

Risk of bias;
Inconsistency;
Indirectness;
Imprecision;
Publication bias.

The overall certainty of evidence was categorized as:

High;
Moderate;
Low;
Very low.

2.8 Data Synthesis

A literature synthesis was possible as similarities existed with regards to descriptions of interventions and
outcomes reported [41]. However, differences existed across studies in the following aspects: mode of
compression; level of pressure; duration of compression; time between compression and assessment; and type of
outcome measures. For the reasons stated above, it was not possible to integrate the results statistically.

Compression modality;

Pressure dosage;

Wear duration;

Follow-up period;

Outcome measurement methods.

Consequently, statistical pooling was considered inappropriate.

Consistent with the review protocol, findings were synthesized narratively according to SWiM recommendations
[39]. Studies were grouped according to:

Compression pressure level;
Compression modality;
Treatment phase;

b=

Direction of treatment effect.

The primary objective of the synthesis was to identify dose-response relationships and establish clinically relevant
recommendations for compression prescription.

3. RESULTS
3.1 Study Selection

The review of the literature identified 7 pertinent publications [41]. After review, the methods section of 4 of these
publications was assessed for inclusion in the review [11,13-15].
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Figure 1. PRISMA Flow Diagram

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only
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3.2 Characteristics of Included Studies
Four eligible studies involving 184 participants were included [11,13—15].

Three of the publications reported on the lymphedema of the upper extremity [11,13,14], and the fourth reported
on the lymphedema of the trunk [15].
Compression modalities included:

Multilayer compression bandaging;
Compression sleeves;
Compression corsets;

Pneumatic compression devices.

Follow-up periods ranged from 24 hours to 12 months.

Table 1. Characteristics of Included Studies

Study Design Sample Compression Intervention Follow- up
Damstra & Partsch RCT 36 20-30  vs 44-58 mmHg24h
(2009) [11] bandaging
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Fife et al. (2012) [13] RCT 36 APCD vs SPCD 12 week

Hansdorfer-Korzon et al. (2016)RCT 37 Class I compression 7 months

[15] corset

Johansson et al. (2023) [14] RCT-derived 75 Class I  compression 12
follow-up sleeve months

3.3 SWiM Synthesis by Compression Dosage Category Analysis Title

Effect of Compression Pressure on Limb Volume Reduction Objective

To determine whether higher compression pressures result in superior edema reduction.
METHODOLOGY AND METRICS

Arm volume reduction was assessed using percentage and absolute volume change.
Key Findings

Damstra and Partsch [11] compared:

e Moderate pressure (20—30 mmHg)
e High pressure (44-58 mmHg) Results demonstrated:
Pressure Volume Reduction

20-30 mmHg217 mL (5.2%)

44-58 mmHg167.5 mL (4.2%)

No statistically significant difference was observed between groups.
However, the lower-pressure intervention demonstrated superior comfort and tolerability.

Figure 2. Volume Reduction by Pressure Category

Volume Reduction (%)

20-30 mmHg | B
44-58 mmHg 2
Interpretation

The findings suggest that increasing compression pressure beyond approximately 30 mmHg may not confer
additional therapeutic benefit and may adversely affect patient comfort.

Analysis Title

Early Compression Sleeve Intervention for Mild BCRL Objective
To determine whether early application of compression garments prevents disease progression.

Key Findings
Johansson et al. [14] evaluated daily use of a Class I compression sleeve over 12 months.

Table 2. Progression of Mild BCRL

Follow-up  Compression Control
6 months 16% 57%
9 months 22% 61%
12 months 31% 67%
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Figure 3. Twelve-Month Disease Progression

Compression Sleeve I
Control I, 7

Interpretation
Early low-pressure compression appears highly effective in preventing progression of mild BCRL.
Analysis Title

Compression Corsets for Truncal Lymphedema Objective
To evaluate the effectiveness of low-pressure compression corsets following breast cancer surgery.

Key Findings

Hansdorfer-Korzon et al. [15] reported:

o Significant reduction in truncal edema;
e Reduction in postoperative pain;

o Sustained benefits among radiotherapy recipients.

Pain reduction occurred in:
e 58% of corset users;
e 33% of controls.

Figure 4. Pain Reduction

Corset Group IS¢
Control Group _ 33%

Interpretation

Low-pressure compression corsets may represent an effective strategy for managing truncal lymphedema
and postoperative symptoms.

Analysis Title

Pneumatic Compression During Maintenance Therapy Objective
To compare advanced and standard pneumatic compression systems.

Key Findings
Fife et al. [13] reported:

Table 3. Maintenance Therapy Outcomes

Outcome APCD SPCD
Edema Change—29% +16%

Tissue Water—5.8% +1.9%

Figure 5. Edema Change

APCD I 297
SPCD - BEZ

Interpretation

Advanced pneumatic compression devices demonstrated superior edema control and tissue water reduction
compared with standard devices.
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3.4 Risk of Bias Assessment Table 4. RoB-2 Summary

Study Randomization Missing Data Outcome Measurement Overall Judgment
Damstra & Partsch Low Low Low Some
[11] Concerns
Fife et al. [13] Low Some Low Some
Concerns Concerns
Hansdorfer-Korzon Some Concerns High Some Concerns High
et al. [15]
Johansson et al. [14] Some Concerns Some Low Some
Concerns Concerns

The most common limitations included small sample sizes, incomplete reporting of allocation concealment,
and attrition.

3.5 GRADE Assessment

Table 5. Summary of Findings

Outcome Studies Certainty
Limb Volume Reduction 3 Moderate
Disease Progression Prevention 1 Moderate

Pain Reduction 1 Low

Tissue Water Reduction 2 Low

Adverse Events 2 Low

Evidence was downgraded primarily because of imprecision and limited sample sizes.

4. Discussion Principal Findings

This systematic review examined the effects of different dosages of compression therapy for the treatment of
lymphedema caused by breast cancer (BCRL) and identified knowledge gaps. Our review primarily focused on
the elements of compression, such as the type of compression, the duration and the stage of treatment, as opposed
to considering compression therapy in the context of complete decongestive therapy (CDT). This review primarily
focused on the effects of compression therapy to slow the progression of BCRL and prevent the development of
new lymphedema. This is of particular importance due to the rising incidence of BCRL and the absence of
evidence-based practices regarding the prescription of compression.

Although the majority of the systematic reviews have evaluated compression therapy and reported favorable
outcomes, they did not provide specific recommendations regarding the prescriptions or the dosages of
compression due to the nature of the studies which evaluated compression in the context of other therapies (i.e.
surgery, radiation, chemotherapy) and not as an independent variable [20,22,26,29].

Compression Pressure and Dose—Response Relationships

This review examined the relationship between the compression dose (pressure) and the effect compression has
on the edema. [11] The authors of this review concluded that 20 to 30 mmHg of compression is considered
moderate, and found no studies that reported high-pressure compression (>30 mmHg) to be more effective than
moderate compression.

This study rejects the hypothesis that greater compression is always better. It has been the practice to increase the
prescribed level of compression until the interface pressure was sufficient to generate pressure gradients that
facilitate the clinically desired level of draining [9,10]. However, it is now understood that the plateau of the
pressure/flow relationship may occur higher than previously appreciated and that the effect of compression on the
lymphatic system may represent a diminishing return [9].

Partsch et al. noted that the goal of compression therapy should be to provide the greatest therapeutic benefit while
avoiding adverse effects [9]. In a long term care setting, the challenge of adherence is especially great [9,10]. If
compression levels are set at a high pressure, there is a greater chance the patient will be noncompliant with the
therapy. The goal of compression therapy should be to provide a sufficient level of benefit and not set compression
levels as high as medically allowed.

The data in the present study are consonant with the available literature on the use of compression in venous and
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lymphatic disorders. Mosti and Partsch noted that lower pressures could be better tolerated and could still achieve
clinical benefits. More intensive regimens could still be utilized if the effects on tolerability and adherence could
be improved. These regimens could be individualized based on the symptoms and needs of the patient.

Early Compression Intervention and Disease Prevention

The other major finding was the value of initiating compression therapy as early as possible. Johansson [14] and
colleagues demonstrated the value of initiating compression therapy early, as progression of BCRL was
interrupted for a period of 1 year. During the study, participants in the compression group stabilized, while the
control group continued to worsen.

It is becoming more commonplace for researchers to recommend the use of compression therapy in high risk
patients, and to perform observation and surveillance of patients post-lymphectomy. This is in part supported by
the research of Stout Gergich, who recommends observation and surveillance of patients prior to surgery, in order
to possibly prevent lymphedema and other complications [18]. A similar study, conducted by Shah, corroborated
that early treatment of lymphedema improved patient outcomes and reduced the likelihood of the condition
becoming more severe [28].

It is theorized that, in the early stages of lymphedema, compression may slow the advancement of the disease. It
s known that, without treatment, the inflammatory processes of lymphedema lead to fibrosis and other irreversible
changes.[6,7] Thus, it may be that the use of compression therapy may act to slow disease progression.

The 2023 International Society of Lymphology Consensus Document endorses identifying and managing
lymphedema as early as possible, including managing it in its subclinical and clinical formats, and states that
intervention at the subclinical and clinical stages of the condition may ameliorate it in the long-term. Johansson
et al. endorsed this view and noted that the use of low-pressure compression stockings in the early stages of
lymphedema may be beneficial. [14].

Compression Garments and Long-Term Self-Management

Compression garments are advised in the management of BCRL and are used in various self-management
strategies [23,31]. This review has identified benefits of use of Class I compression sleeves in the management of
BCRL [14].

Previous systematic reviews have evaluated the benefits of use of compression garments in the management of
BCRL and have discussed the positive effects of use of compression garments in prevention of BCRL [23].
However, it was not possible to formulate any definitive recommendations due to variations in compression levels,
design of garments, duration for which the garments are to be worn, and the methods for assessing the effects of
the interventions.

It can be deduced from this review that for management of BCRL of less severe grade, use of compression
garments of lower pressure is recommended. It has also been reported that use of less pressure garments increases
the comfort level of the patient and improves adherence to the self-management strategies [23].

garments are generally easier to apply, more comfortable during prolonged wear, and less restrictive during daily
activities [23].

Maintaining recommended self-care behaviors over extended periods of time is a challenge for most patients and
is well-documented [42]. Therefore, it is reasonable to assume that interventions which improve patient comfort
will be better implemented over the long-term.

Truncal Lymphedema and Compression Corsets

Although the vast majority of research has concentrated on the edema of the arms following breast cancer
treatment, the edema of the trunk is a well-described, although under-recognized, condition [15]. This study was
able to locate a number of published works that described the use of compression corsets for the management of
Edema in the Trunk and for the management of post-operative pain.

In their study, Hansdorfer-Korzon and colleagues [15] reported that patients who used Class 1 corsets for the
management of Trunk Edema and for the management of post-operative pain experienced a significant reduction
in Edema and pain. It is noteworthy that the patients who were receiving radiotherapy, and who are at a greater
risk for the development of post-treatment fibrosis, also experienced a significant reduction in Edema.

It is clear that additional research is warranted to address the management of Edema which occurs outside of the
arms and trunk. The recently published clinical practice guidelines for the management of Oncology-related
Edema do not address Edema which occurs outside of the arms and/or trunk [31, 33].

Pneumatic Compression and Maintenance Therapy

The review also documented the use of advanced pneumatic compression devices (APCDs) in the maintenance
phase of care for the management of arm lymphedema. It is important to note that a recent randomized control
trial (RCT) found APCDs to be superior to standard pneumatic compression devices for the management of arm
lymphedema [13].

These results are concurrent with evolving trends in the rehabilitation of individuals with lymphedema. Newer
APCDs are modeled after manual lymphatic drainage techniques and incorporate distal pathway coverage in their
design. More recently published data have demonstrated positive effects of various APCDs in the management of
BCRL [13,25].
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Managing edema through long-term (i.e., months to years) management remains a significant challenge in the
field [19]. The use of APCDs may lessen edema in the short-term for those in whom long-term control of edema
is not achievable with the use of standard compression therapy.

From an economic perspective, the use of APCDs remains limited. More costly APCDs may be warranted in
select cases to reduce edema, especially in patients for whom conventional treatment (i.e., use of standard
compression therapy) is ineffective.

Comparison with Previous Reviews and Guidelines

Our results were concurrent with most recommendations offered in evidence-based clinical practice guidelines.
Our review also offers recommendations related to the dose of treatment.

Shao et al. documented the beneficial effects of interventions that use compression to alleviate symptoms of
lymphedema. However, they did not analyze the relationship between the pressure and the response to that
pressure.

McNeely et al. prepared an evidence map which also highlighted the use of various types of compression and the
need to determine the optimal dosage for various compression interventions.

The present review further develops the body of knowledge by defining the limits of the available evidence
regarding the dosage of compression interventions. In addition, the present review highlights the need of previous
reviews by documenting that the moderate level of pressure in compression interventions improves the tolerability
of the interventions.

Strengths and Limitations Strengths

This review has a number of strengths. First, the methodology was registered on PROSPERO, thereby decreasing
the possibility of reporting bias (41). Second, only randomized controlled trials were included, thus only the best
evidence was integrated. Third, this review focused on dosage of compression interventions, whereas other
reviews focused on compression therapy in general (29). Finally, synthesis of the data was reported in accordance
with the SWiM guideline, even if meta-analysis was not possible (39). Additionally, the GRADE guideline was
used to gauge the certainty of evidence and therapy (37, 38).

LIMITATIONS

Four reviews focused on dosage of compression therapy for the treatment of lymphedema (42), and only four
randomized controlled trials met the inclusion criteria of the current review, due to the relative dearth of evidence
in the field (43-46). Additionally, the evidence variable included a number of compression therapies, including
differing compression modalities, treatment and follow-up periods, and endpoints (3, 19, 20, 28).

Differences in the study designs prevented Combining the studies in a quantitative synthesis. As a result, the
determination of an appropriate dose in the studied intervention was not possible.

Related studies have indicated small sample sizes, thereby increasing the uncertainty in their findings.

It has been reported that the long-term outcome of treatment (e.g. adherence) is of great importance. However, it
was found that adherence was not assessed in a significant number of studies.

This review found that the evidence on adverse effects and quality of life, as well as functional status of the
participants, was inadequate.

5. Clinical Implications

The findings of this review have several practical implications for oncology rehabilitation and lymphedema
management.

1. Use of moderate compression.

The use of compression systems, which generate a pressure of 20 to 30 mmHg, during the first phase of treatment
is acceptable.

2. Use of Class I compression sleeves.

The use of Class I compression sleeves to manage subclinical lower arm lymphedema is acceptable.

3. Use of compression corsets.

The use of compression corsets to manage upper arm lymphedema during postoperative rehabilitation is
acceptable.

4. Use of pneumatic compression devices.

The use of pneumatic compression devices is acceptable to manage edema in cancer survivors.

5. Individualizing compression.

Treatment should be individualized based on the needs and preferences of the patient to improve the comfort and
adherence to treatment.

6. Future Research Directions
Future studies should address several important evidence gaps. Large multicenter randomized controlled trials are
needed to:

1. Establish definitive pressure-response relationships;
2. Compare different compression classes directly;
3. Evaluate optimal wear duration and frequency;
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4. Examine adherence as a primary outcome;
5. Standardize dosage reporting across studies;
6. Evaluate cost-effectiveness of advanced compression technologies;

7. Investigate long-term outcomes beyond 12 months.
The development of a standardized compression dosage framework would facilitate comparison across studies
and improve translation of research findings into clinical practice.

7. CONCLUSION

Long-term, evidence-based management of breast cancer-related lymphedema remains challenging. Moderate-
pressure compression interventions may reduce the severity of breast cancer-related lymphedema when compared
to no treatment or when compared to the use of higher pressure interventions. Early use of low compression
interventions may slow the progression of lymphedema and the use of pneumatic compression interventions may
assist in maintenance therapy.

Based upon the research available, it appears early, aggressive intervention with the use of compression therapy
in a long-term, adherence fashion is an appropriate management option. In order to establish evidence-based
practice for this population, randomized” controlled studies are needed to determine the long-term effects of
various compression prescriptions.
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