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Abstract 
Purpose: The effect of manual lymphatic drainage in patients with breast 
cancer is controversial. The purpose of this study is to evaluate the role of 
manual lymphatic drainage (MLD) in breast cancer-related lymphedema 
treatment. Methods: The electronic databases of EMBASE, PubMed, Web of 
Science, and The Cochrane Library were searched to find English articles on 
MLD which were published before January 2020. After two evaluators selected 
the studies and independently evaluated literature quality, meta-analysis was 
carried out with RevMan 5.3 software. The outcome index of lymphedema 
treatment changed in edema volume. Results: The study included six RCTs 
of 364 patients and the meta-analysis showed no significant difference in the 
effect of MLD for BCRL compared with other treatments (mean difference, 
3.76; 95% confidence interval, −35.09 to 42.62; Z, 0.19; p = 0.850). Conclu-
sion: MLD can relieve the body tissue, rapidly improve local condition, and 
enhance complete decongestive therapy (CDT) efficacy. MLD can prevent 
BCRL and improve the symptoms of stage I lymphedema. It should be widely 
applied to prevent BCRL from entering an irreversible state. 
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1. Introduction 

Breast cancer is the most common cancer and the leading cause of cancer death 
among women worldwide [1]. Cancer statistics from 2019 show that nearly 30% 
of newly diagnosed cancers in women are breast cancer [2]. Surgery is still the 
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main treatment for breast cancer, but this causes anatomical injury that can lead 
to a variety of complications. Breast cancer-related lymphedema (BCRL) is one 
of the most serious complications after breast cancer surgery [3]. Decreased 
lymphatic transport capacity and/or increased lymphatic load of the affected 
limb after surgery, result in fluid accumulation outside the soft tissue cells and 
eventually swelling [4]. Approximately 12% to 30% of patients develop BCRL 
within 1 - 3 years after operation with symptoms such as heavy limb, numbness, 
pain, and swelling [5]. BCRL also restricts movement, damages self-image, in-
creases financial burden, and reduces the quality of life of millions of breast 
cancer survivors. 

In recent years, the research on the treatment of BCRL is increasing day by day. 
The gold standard for the treatment of lymphedema is complete decongestive 
therapy (CDT). This comprehensive approach includes manual lymphatic drai-
nage (MLD), compression therapy, exercise, and skin care. MLD is an expensive, 
labor-intensive, specialized massage technique that helps stimulate excessive fluid 
flow by imitating the pumping action of lymphatic vessels to open lymphatic 
pathways and enhancing the drainage of affected limbs. Some clinical trials and 
systematic reviews have explored the efficacy of MLD [6] [7], but the results are 
controversial. In this study, the data of all randomized controlled trials (RCTs) 
were systematically reviewed and meta-analyzed to assess the effect of MLD in 
the treatment of BCRL to provide a reliable basis for clinical decision making. 

2. Methods 
2.1. Search Strategies  

Searches were performed in the EMBASE, PubMed, Web of Science, and The 
Cochrane Library databases from their establishments to January 2020 using the 
following search terms: “manual lymph drainage,” “MLD,” “breast cancer,” 
“breast neoplasm,” “lymphoedema,” “lymphedema.” The Institutional Review 
Board of the SYSUCC approved the study (Approval no. GYX2020-002). 

2.2. Inclusion Criteria 

1) Type of study: RCT published in English. 2) Participants: female breast cancer 
patients over 18 years old who have received surgical treatment. 3) Intervention: 
the control group received routine nursing including health education, func-
tional exercise, bandage pressure, resistance exercise, deep diaphragmatic 
breathing, skin care and physiotherapy, while the experimental group also re-
ceived manual lymphatic drainage during routine nursing. 4) Outcome index: 
decreased arm swelling volume (or circumference) of BCRL patients, with a 
greater reduction indicating a better curative effect. 

2.3. Data Extraction 

All researchers received complete systematic review training. Literature retrieval 
was performed independently by two researchers. Primary selection was con-
ducted by reading titles and abstracts, and then by reading the full text to ex-
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clude the studies that do not meet the inclusion criteria. The data were extracted 
according to the pre-designed table, including the author, year of publication, 
operation type, sample size, follow-up time, and outcome index. Comparing the 
decisions recorded by the two reviewers, and any different opinions were eva-
luated and resolved by a third reviewer. 

2.4. Quality Assessment of Selected Studies  

The study uses The Cochrane Handbook for Systematic Reviews of Interven-
tions to evaluate the quality of the literature, including random sequence gener-
ation, allocation hiding, implementation bias, measurement bias, follow-up bias, 
report bias, and other biases. The evaluator answered a specific question for each 
item; the answer “yes” indicated low risk bias, and “no” indicated high risk bias. 
If there was a lack of relevant details or items were not relevant to the study, it 
was listed as “unclear,” indicating that the risk bias is unknowable. To avoid 
subjective bias, the journal names, publication years, and author lists were hid-
den before quality evaluation. The process was carried out independently by two 
researchers, and disagreements were discussed by both parties or decided by ar-
bitration with a third researcher. 

2.5. Statistical Analysis 

The study used Review Manager Software (RevMan 5.3) for meta-analysis. The 
two classification variables of the main outcome indicators were Relative risk 
(RR) and 95% confidence intervals (95% CIs), and mean difference (MD) and 
95% CI were used as indicators for continuous variables to analysis statistics. 
Statistical heterogeneity was analyzed by the means of chi-squared statistic and 
heterogeneity index (I2). Studies with good homogeneity (p > 0.100) were ana-
lyzed with a fixed effect model. If there was statistical heterogeneity (p < 0.100), 
the sources of heterogeneity were analyzed first, and sensitivity or subgroup 
analyses were carried out if necessary. If there is no significant clinical hetero-
geneity among the studies, the random effect model can be used for combined 
analysis. If the heterogeneity is too large to determine the source, descriptive 
analysis was performed. 

3. Results 
3.1. Literature Selection 

508 articles were retrieved from the databases. 18 related articles were detected 
by reading titles and abstracts followed by weight removal and re-selection. After 
reading the full text and excluding unqualified literatures, we finally included six 
articles [8]-[13]. 364 patients were divided into MLD group (n = 192) and con-
trol group (n = 172). Figure 1 shows the literature screening process. 

3.2. The Characteristics of Included Studies 

All six articles were published from 2000 to 2018 with sample sizes ranging from  
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Figure 1. Flow chart describing literature extraction process. 
 
41 to 95. All patients underwent unilateral breast cancer surgery, and patients 
who received MLD treatment were in BCRL stages II and III. All studies used 
decrease in arm volume (or circumference) as the outcome index. Table 1 shows 
the basic characteristics of each study. 

3.3. The Quality of Included Studies 

All six articles mentioned randomization, but only two [9] [11] explicitly de-
scribe the use of computers to generate random sequences. The remaining four 
studies did not include the details of randomization. Two studies explicitly men-
tioned the concealment of distribution, and four studies implemented a sin-
gle-blind design. All six studies mentioned loss during follow-up (Table 2). 

3.4. Outcomes 

Volume Reduction 
Six articles of RCT reported the effect of MLD on limb swelling in patients with 
BCRL. The 364 patients with BCRL were divided into MLDMLD group (n = 
192) and control group (n = 172). There was moderate heterogeneity among the 
studies (p = 0.850, I2 = 58.0%), so we used the random effect model. The results 
showed no significant difference in the reduction of arm swelling between the 
two groups (MD, 3.76; 95% CI, −35.09 to 42.62; Z, 0.19; p = 0.850) (Figure 2). 

4. Discussion 

BCRL can restrict patient activity, damage self-image, increase financial burden, 
and may also be associated with infection (e.g., cellulitis and lymphangitis). Al-
though BCRL is not life threatening, it can cause great suffering among breast  
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Table 1. Characteristics of included studies (n = 6). 

Study 
Patients 
(C/I) 

Inclusion  
criteria 

Intervention 
Treatment 
time 

Follow-up 
time 

Outcomes/ 
assessments Control  

group 
Intervention  
group 

Williams et al. 
(2002) [13] 

30/29 

Lymphedema ≥ 3 
months after surgery, 
≥10% volume  
difference between 
arms 

Simple 

lymphatic  
drainage (SLD) 

MLD 12 weeks 12 weeks 

Lymphedema  
volume; trunk  
swelling; dermis 
thickness; quality  
of life; symptoms/ 
altered sensations 

McNeely et al. 
(2004) [11] 

21/24 
150 ml Volume  
difference between 
arms 

Multi-layered 
compression 

bandaging 

MLD +  
multi-layered  
compression 
bandaging 

6 months 60 months 
Lymphedema  
volume 

Gradalski et al. 
(2015) [10] 

26/25 
≥20% difference  
between limb  
volumes 

Bandaging +  
physical  
exercises +  
deep  
diaphragmatic 
breathing 

Bandaging +  
physical exercises + 
deep diaphragmatic 
breathing + MLD 

26 weeks 12 months 
Lymphedema  
volume 

Tambour et al. 
(2018) [12] 

35/38 

Patients after breast 
cancer surgery;  
20 mm circumference 
difference between 
arms, ll-lll stage 

CDT+ 

MLD 
CDT without MLD 4 weeks 7 months 

Volume reduction  
in arm  
lymphoedema 

Andersen et al. 
(2000) [8] 

21/20 

4 months after surgery; 
20 mm circumference 
or 200 ml volume  
difference between 
arms 

Standard 

therapy 

Standard 

therapy + MLD 
2 weeks 

1, 3, 6, 9, 
12 months 

Volume reduction  
in arm with  
lymphoedema 

Dayes et al. 
(2013) [9] 

39/56 
≥10% Volume  
difference  
between arms 

Elastic  
compression 
garments 

Elastic compression 
garments + MLD 

4 weeks 
6, 12, 24, 
52 weeks 

Volume reduction  
in arm with  
lymphoedema;  
quality of life; arm 
function assessed 

Note. MLD = manual lymphatic drainage; C = control group; I = intervention group. 
 
Table 2. Quality assessment of included studies (n = 6). 

Study 
Allocation  
generation 

Allocated  
concealment 

Implementation 
bias 

Measurement 
bias 

Follow-up 
bias 

Report 
bias 

Other 
bias 

Williams et al. (2002) Unclear Unclear Unclear Unclear High High High 

McNeely et al. (2004) Computer-generated High Assessor blinded High High High High 

Gradalski et al. (2015) Unclear Unclear Assessor blinded High High High High 

Tambour et al. (2018) Unclear Unclear Assessor blinded High High High High 

Andersen et al. (2000) Unclear Unclear Unclear High High High High 

Dayes et al. (2013) Computer-generated High Assessor blinded High High High High 
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Figure 2. Volume reduction. MLD = manual lymphatic drainage. 

 
cancer survivors, including physical and psychological effects. MLD was in-
vented by the French physiotherapist Estrid Vodder in 1932. This mild massage 
technique moves through the skin in the direction of lymphatic reflux, increas-
ing the reabsorption function of lymphatic vessels and lymph nodes and pro-
moting venous and lymphatic reflux. The aim of MLD is to promote lymphoid 
formation and drive and redirect lymph stagnated by lymphatic vascular injury 
into a healthy lymphatic pathway [14]. Eisenhart and colleagues reported that 
MLD treatment for patients with ankle sprain can relieve pain in swollen limbs 
[15]. Breast cancer patients with BCRL also have a good acceptance of MLD, be-
cause they believe it can improve the quality of life and reduce fatigue [16]. In 
addition, MLD can enhance the effects of CDT, which is a recognized treatment 
standard for acquired lymphedema [17]. As an important part of CDT and an 
expensive, labor-intensive technology, the individual effect of MLD has also at-
tracted much attention.  

Lymphedema has four internationally recognized stages [18]. MLD can im-
prove and relieve stage 0 (subclinical; lymphatic transport system is damaged 
without edema) and stage I lymphedema. If patients only receive MLD but not 
the full CDT protocol, patients with stage I will progress to stage II. The reason 
is that pressure therapy is an indispensable adjuvant therapy and the most basic 
treatment for lymphedema [14]. When breast cancer lymphedema is stage II or 
III, proteins in the lymphatic system can induce tissue fibrosis, resulting in the 
gradual decrease of lymphatic elasticity. MLD only temporarily disperses the 
lymph, which re-accumulates when MLD is stopped. This is also consistent with 
the results of this meta-analysis. Compared with routine nursing measures, MLD 
showed no obvious advantage in the treatment of stage II and III BCRL. 

Our meta-analysis is limited by the quality of included literature. Firstly, some 
RCTs assessed small sample sizes. Secondly, some trials had a short intervention 
time and long follow-up time, which may explain why some groups reported an 
insignificant therapeutic effect of MLD on BCRL. One study [8] only intervened 
for 2 weeks and followed patients for 12 months. Two studies [9] [12] applied 
interventions for 4 weeks and followed patients for 7 and 13 months, respective-
ly. In addition, some studies were not included in this meta because the original 
text could not be found. 
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5. Conclusion 

The long-term effect of MLD is not significant for patients with severe BCRL. 
However, MLD can relieve the tissue of the body, rapidly improve the local con-
dition, and enhance the efficacy of CDT. Therefore, we do not recommend 
omitting MLD as an important component of CDT. We should widely apply 
MLD to decrease BCRL severity. Due to the influence of the rigor and number of 
included studies, high-quality, multicenter RCTs are still needed. 
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