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Abstract

Introduction: BCRL is produced by an interruption of the lymphatic system, together
with factors such as total mastectomy, axillary dissection, positive lymph nodes,
radiotherapy, the use of taxanes, and obesity. Physical therapy treatment (PPT)
consists of the following interventions: CDT, MLD, LLLT, SW, NP, KT, ET, AT, MT,
WT, Yoga, Pilates and a combination of these treatments. Currently, there are
several SRs and RCTs that evaluate these interventions’ efficacy. However, at
present, there are no studies that compare the effectiveness of all these physical
therapy interventions. The purpose of this study is to determine which physical
therapy treatment is most effective at reducing BCRL, improving quality of life, and
reducing pain.

Methods and analysis: The following databases will be systematically searched
until june 2022: Medline, PEDro, CINHAL, EMBASE, Lilacs y CENTRAL.

We will include RCTs evaluating patients with BCRL whose intervention includes a
PTT, which will be compared to customary care, without exercise/without treatment,
education, other physical therapy interventions, or a combination of them. The main
results will be the reduction BCRL, quality of life improvements, and pain reduction.
Two researchers will independently examine the electronic search results and
extract the information from the included studies. Two researchers will independently
evaluate the risk of bias using the Cochrane tool (ROB 2). In the case of any
discrepancy, a third researcher will make the decision.

A network meta-analysis will be performed using a random-effects model. First, pairs
will be directly meta-analyzed, and indirect comparisons will be made between the
different physical therapy treatments.

GRADE system will be used to assess the overall quality of the body of evidence
associated with the main results.

Ethics and dissemination: This protocol does not require approval from an ethics
committee. The results will be disseminated via peer reviewed publications.
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Study’s strengths and limitations

a) This study intends to be the first network meta-analysis to evaluate the
efficacy of all physical therapy interventions available to reduce BCRL.

b) It will evaluate which physical therapy treatment is best at reducing BCRL,
improving quality of life, and reducing pain.

c) The results of this network meta-analysis will provide evidence that will
allow physicians to make the best-informed clinical decision based on the
efficacy of the different treatments used by physical therapists for reducing
BCRL.

d) The quality of the evidence will be evaluated by using the GRADE
methodology.

Introduction

Breast cancer is a disease caused by abnormal and disorganized development of
the epithelial cells in the breast ducts or lobes and is capable of spreading (1,2). The
World Health Organization (WHO) considers it one of the main public health
problems in the world, and the most recurring in women in developed and developing
countries (2). Medical treatments used for breast cancer include: a) Local treatments
(Partial mastectomy/conservative treatment; Total mastectomy; Axillary dissection
and radiation therapy on the breast and adjacent ganglion chains) and b) Systemic
treatments (Chemotherapy; hormone therapy and Monoclonal antibodies)(3). These
treatments are not free of adverse consequences, which include anxiety, alterations
in bone health, cardiotoxicity, peripheral neuropathy induced by chemotherapy,
alterations of cognitive function, depressive symptoms, falling, fatigue, nausea, pain,
diminished physical function, alterations in sexual function, trouble sleeping,
intolerance of treatment and secondary lymphedema associated with breast cancer,
which affect the quality of life of those undergoing these treatments (4).

Secondary lymphedema associated with breast cancer (BCRL) is considered one of
the most underestimated and debilitating complications of the disease’s treatment
(5). Incidence varies in the general population, presenting a range between 3% and
65%, which will depend on the type of intervention received by the patient and the
length of monitoring (5—7). BCRL is produced by an interruption of the lymphatic
system together with other factors(5), such as total mastectomy (TM), axillary
dissection (AD), positive lymph nodes (PLN), radiation therapy (RT), use of taxanes
(UT) and obesity (OB)(5,7—10).

Clinically, patients refer to a heavy or rigid sensation in their limbs, limitation of
movement, aches and pains in more severe cases, and present hardening and
thickening of the skin or fibrosis (14).

Physical therapy treatment (PTT) (15) focused on BCRL include a wide range of
interventions, such as Complete Decongestive Therapy (CDT), Manual Lymphatic
Drainage (MLD); low-level laser therapy (LLLT), shockwaves (SW), pneumatic
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pumps (NP); Kinesio-taping (KT); endurance training (ET), aerobic training (AT),
multimodal training (MT), water training (WT), Yoga and Pilates.

Currently, there are several systematic reviews that evaluate the efficacy of these
different PPT in the reduction of BCRL
(16)(17)(18)(19)(20)(21)(22)(23)(24)(25)(26)(27)(28)(29)(30)(31)(32)(33)(34)(35)(3
6)(37)(38)(39)(40)(41)(42)(43)(44)(45)(46)(47)(48)(49)(50)(51).

Additionally, in 2020, the Academy of Oncologic Physical Therapy of the American
Physical Therapy Association (APTA) published a clinical practice guideline to aid in
making informed decisions based on evidence for each one of the analyzed physical
therapy interventions through different randomized clinical studies (RCTs) (15).
However, despite the large quantity of published evidence, there are currently no
studies that compare the efficacy of these PTT with each other, which makes it
difficult determining which treatment is most effective at reducing BCRL, improving
quality of life and reducing pain.

In this context, network meta-analyses (NMA) emerge as a useful alternative, as
they include data from RCTs that do not necessarily present the same type of groups
of comparison as a study network (indirect comparison). Based on this, an NMA
allows for making direct and indirect comparisons between all the physical therapy
interventions, analyzing their efficacy in reducing BCRL. They can also determine
which intervention is the most effective and which has the greatest possibility of
success compared with the other interventions, which have not been previously
compared in the RCTs (52-54).

The purpose of this systematic review and network meta-analysis is to determine the
comparative efficacy of the different physical therapy interventions in terms of
reduction of BCRL improving quality of life, as well as reducing pain and incidence
of adverse events.
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Method and analysis

This protocol was registered in PROSPERO and was elaborated according to the
guidelines in the Preferred Report Elements for Systematic Reviews and Meta-
analysis Protocols (PRISMA-P)(55).

Patient and public participation

Patients and/or the public will not be involved in this study, neither in its planning nor
design. Patients will not be invited to comment on the study design and will not be
consulted on developing patient-relevant outcomes or interpreting the results.
Patients will not be invited to contribute to the writing or editing of this document for
readability or accuracy.

Eligibility criteria

Type of studies

Only randomized clinical trials will be included.

We will only include studies that are written in English and Spanish

Type of participants
We will include clinical trials with women 15 years and over, with BCRL.

Type of interventions
We will include studies where the intervention incorporates any of the following
physical therapy interventions or any other reported in the included studies:

Complete Decongestive Therapy.

Manual Lymphatic Drainage.

Low-level laser therapy.

Pneumatic pumps.

Kinesio-taping.

High intensity endurance training.

Moderate intensity endurance training.

Low intensity endurance training.

Supervised endurance training.

10 Unsupervised endurance training.

11.Supervised aerobic training.

12.Unsupervised aerobic training.

13.Endurance training plus aerobic training.
14.Endurance training plus water aerobics training.
15.Endurance training + aerobic training + stretching.
16.Yoga.

17.Pilates.

18.Shock waves.

19. Any combination of these physical therapy interventions (#1 — #18).

CoOoNoOaRWN =~

The different physical therapy interventions will be compared to each other, with a
combination of them, usual care, education, or with a group without physical therapy
interventions.
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Outcomes of interest
The outcomes will be for the patients’ condition.

Primary outcomes

-Reduction of secondary lymphedema associated with breast cancer, measured by
any of the following validated methods: volumetry of water movement, measurement
of the limb’s circumference, bioimpedance spectroscopy,

dual x-ray absorptiometry (DXA) and perometry.

-Improvements in quality of life, evaluated by any validated scale of generic or
specific self-evaluation (for example EORTC-QLQ-C30).

-Pain reduction, evaluated by any validated scale of generic or specific self-
evaluation (for example NSR and VAS).

All follow-ups reported by the primary studies will be considered.

Secondary outcomes

-Adverse events from the physical therapy interventions such as an increase in
lymphedema and pain.

- Range of motion (ROM), evaluated with goniometry or another validated method.
-Muscular strength, evaluated with dynamometry or another validated method.

Search strategies

A systematic search of the following databases will be conducted: Medline, PEDro,
CINHAL, EMBASE, Lilacs y Cochrane Central Register of Controlled Trials. There
will be no language restriction. The details of the search strategy to be used in
Medline is described in Appendix 1:

The search strategy used in Medline will be adapted so that it may be implemented
in the remaining databases. Additionally, we will perform a search of the European
grey literature database ( http://www.opengrey.eu ), examine the reference lists of
all relevant articles, including studies, previous systematic revisions, and registers
of RCTs, such as Clinical trial registry ( www.registroensayosclinicos.org ), Public
access policies (https://publicaccess.nih.gov ), clinical trials ( https://clinicaltrials.gov
), International Clinical Trial Registry Platform (ICTRP) ( https://www.who.int/clinical-
trials-reqistry-platform ), MesRxiv ( https://www.medrxiv.org ), BioRxiv (
https://www.biorxiv.org ).

Data management

All search results will be exported to Rayyan INTELLIGENT SYSTEMATIC REVIEW
( https://www.rayyan.ai )(56). Once duplicates have been eliminated, two
researchers will independently screen by title and abstract and then will review
potential full text to be included. In case of discrepancy, a third researcher will make
the final decision (CZ). A registry will be kept of the reasons for studies being
excluded.
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Two researchers will independently extract data from the included studies to a
standardized Excel spreadsheet. The spreadsheet will include the following
sections: study identification, study design/setting, study population and participant
demographics, baseline characteristics, details of the intervention and control
conditions, outcome data of interest, follow-up times.

Risk of bias in individual studies

Two of this review’s authors will independently evaluate the risk of bias for the
included studies, according to the Revised Cochrane Risk of Bias Tool (RoB 2.0)
(57). In the case of discrepancy, a third author will make the final decision (CZ).
ROB 2 evaluates the following domains: bias derived from the randomisation
process; bias due to deviations from planned interventions; bias due to lack of results
data; bias in the measurement of the result and bias in the selection of the reported
result. A series of signaling questions will be included for each domain that aims to
provide a structured approach to obtain relevant information on bias risk
assessment. For each domain, the possible risk of bias judgments will be: low risk
of bias, some concerns, and high risk of bias (60). We will also present a summary
of the ‘risk of bias’ graphically.

Regarding missing data

If possible, the authors of the original studies will be contacted to obtain information
on the missing data and further details on any results of interest that could have been
measured but were not formally reported in the study.

We will not use any other statistical method to impute missing data.

Statistical analysis

Relative risk (RR) will be used for the dichotomous results. As for continuous results,
when the results of interest are measured with the same scales, the mean
differences (MD) will be used with their corresponding confidence intervals at 95%
(Cl). The standardized mean differences (SMD) will be calculated when the results
of interest are measured with different scales (57).

We will perform a meta-analysis during the previously established period of
monitoring. First, we will meta-analyze in pairwise (direct) and we will use the
random effects model for each comparison. Then, the network diagram will be
generated and evaluated to determine the plausibility of a network meta-analysis.
Network meta-analysis will be done using a frequentist analysis (52,62), as this focus
uses only the information obtained in the analysis, which is the statistical meaning’s
base, to evaluate a hypothesis from this study’s data (63).

The analyses will be done using Stata, Version 15 software (StataCorp, College
Station, Texas, E.E.U.U)(64). We will use the Stata commands designed for network
meta-analysis (62,65,66). If the association is not adequate, the information will be
described.

Heterogeneity analysis

We will use two methods to evaluate heterogeneity: the first will be an informal, visual
inspection; the second will use the inconsistency test (12). However, the decision on
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heterogeneity will depend on the value presented by I2, with greater than 50%
indicating considerable heterogeneity (57). In the pairwise meta-analysis, we will
estimate heterogeneity for each comparison.

In the network meta-analysis, a common estimate for heterogeneity variance will be
assumed in all the physical therapy comparisons.

Transitivity analysis

As a concept, transitivity is based on the homogeneity between the studies included
in the analysis (52). Therefore, it allows for evaluating the singular characteristics of
each study to conclude if the estimators generated by the statistical analysis are
valid or not.(53) Transitivity refers to the assumption that should be adopted when
an indirect comparison is established via a common comparator (B is better than A
and A is better than C, so it is assumed that B is better than C)(52,67—69). For
example, patients that are included in studies that compare A versus a placebo
should be similar in terms of: population; intervention; comparison; result of interest
and research design, to those that are included in B versus placebo(53). Within this
context, we expect that the supposed transitivity will be maintained once it is
assumed that the common treatment used to compare the different physical therapy
interventions is similar in the different randomized clinical trials.

The supposed transitivity will be evaluated by comparing the characteristics of
population, intervention, comparison, results of interest, and research design of the
different physical therapy interventions.

Inconsistency analysis

We will use the design-by-treatment model to evaluate inconsistency, as it is the only
model that can explain the different sources of inconsistency that may appear (Loop
inconsistency, multi-arm trial, design inconsistency, design-by-treatment
interaction).

We will use the node-splitting method to verify consistency between the direct and
indirect evidence (52,70,71). Node-splitting corresponds to a more general but
computationally intensive analysis, where the evidence is directly or indirectly
divided from a particular comparison, or “node”, and can be applied to networks
where trial data is available (63).

Relative treatment classification
Once the compared efficacy for all of the interventions is evaluated, the results will
be classified with a focus on (72):
1) Determining the order of the classification of the physical therapy
interventions, using the surface under the cumulative ranking curve (SUCRA).
2) Probability of being the best intervention.

Additional analysis

We expect to perform the following subgroup analysis based on the different
monitoring periods and the quality-of-life tools.

We also plan to perform a sensitivity analysis to evaluate the impact of the trials’
quality. Therefore, we consider a sensitivity analysis for each outcome by excluding
studies that are at high risk of bias.
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Reporting bias evaluation

Reporting bias will only be evaluated if at least 10 trials are included in the meta-
analysis, as less than this number means that the test’s statistical power is too low
to distinguish the random from real asymmetry(57). We will use Begg’s test to
analyze the funnel plot (73,74). This method is based on the degree of association
between the estimated effect size and its variations (74). Therefore, a strong
correlation represents reporting bias (75).

If there is asymmetry, we will examine other causes besides reporting bias, such as
selective outcome reporting, poor methodological quality in smaller studies, and
heterogeneity.

Concluding report
The systematic revision will take place and will be reported according to the
extension of the PRISMA declaration for systematic revisions that include network
meta-analysis (PRISMA-NMA)(76).
We will use the GRADE working group focus to rate the efficacy estimations’
certainty based on the network meta-analysis for all of the comparisons (direct and
indirect) and all of the results of interest (77). The evidence’s certainty will be
evaluated following the four steps proposed to evaluate the efficacy estimations’
quality of the network meta-analysis’s treatment (78):
1. Present the treatment’s direct and indirect estimates for each comparison
from the evidence network. The effect’s direct estimate can be determined by
a direct comparison (trail A versus trial B), and the indirect estimate by two or
more direct comparisons that share a common comparer (for example: we
infer the effects of A versus B from the trial A versus trial C and from trial B
versus trial C).
2. Rate the quality of each direct and indirect effect estimate.
3. Present the network meta-analysis estimate for each comparison in the
evidence network.
4. Rate the quality of each network meta-analysis effect estimate.

We will prepare a table that shows the “summary of the network menta-analysis
findings” according to the GRADE working group recommendations (79).

In order to evaluate the evidence’s certainty, we will use the following domains (80):
Risk of bias, Inconsistency, Indirect evidence, Inaccuracy, Reporting bias.

Finally, the certainty of evidence will be classified as: high moderate, low or very
low(81).

Ethics and dissemination

This protocol does not require approval from an ethics committee, as it is a
secondary study that compiles data from primary studies.

The results will be disseminated via peer reviewed publications

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq paloalold 1senb Ag 20z ‘6T Mdy uo /wod* g uadolwq//:dny woij papeojumoq "zz0z Jaquialdas 9z uo G0G90-2202-uadolwag/9eTT 0T st paysiignd 1s11y :uado CINg


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Contributors: RA, CZ, RG and PS contributed to the conception and design of the
study. RA developed the search strategies. RA, CZ and PS designed the data
analysis. All authors drafted the article and made the final approval of the version to
be published.

Funding: This project was funded by Direccién de Investigacion; Universidad
Catdlica de la Santisima Concepcion; Code of the project DIREG 15/2021.

Competing interest: None declared.

Patient consent for publication: Not required

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 17

yBuAdoo Aq paloalold 1senb Ag 20z ‘6T Mdy uo /wod* g uadolwq//:dny woij papeojumoq "zz0z Jaquialdas 9z uo G0G90-2202-uadolwag/9eTT 0T st paysiignd 1s11y :uado CINg


http://bmjopen.bmj.com/

Page 11 of 17

oNOYTULT D WN =

BMJ Open

References

1.

2.
3

10.

11.

12.

13.

Cordina-Duverger E, Guénel P. Epidémiologie Des Cancers Du Sein. Cancer
du Sein. 2016;5-10.

Guias Clinicas AUGE Cancer de Mama. 2015.

Ledn A, Droppelmann N, Rencoret C, Cunill E, Vigueras G, Quintas A, et al.
PREINFORME FINAL CONSENSO 2009 Manejo Quirurgico del Cancer de
Mama en Etapas I, Il y llla: Aspectos Generales y Revision de la Literatura.
2009; Available from:
http://www.medwave.cl/medios/eventos/consensomama2009/docdescarga/0
8CirugialnformeFinalPreconsenso.pdf

Campbell KL, Winters-Stone KM, Wiskemann J, May AM, Schwartz AL,
Courneya KS, et al. Exercise Guidelines for Cancer Survivors: Consensus
Statement from International Multidisciplinary Roundtable. Med Sci Sports
Exerc. 2019;51(11):2375-90.

Pereira C. N, Pons P. G, Masia A. J. Linfedema asociado al cancer de
mama: factores de riesgo, diagndstico y tratamiento quirdrgico. Rev Cir
(Mex). 2019;71(1):79-87.

McLaughlin SA, Brunelle CL, Taghian A. Breast cancer-related lymphedema:
Risk factors, screening, management, and the impact of locoregional
treatment. J Clin Oncol. 2020;38(20):2341-50.

Leray H, Malloizel-Delaunay J, Lusque A, Chantalat E, Bouglon L, Chollet C,
et al. Body Mass Index as a Major Risk Factor for Severe Breast Cancer-
Related Lymphedema. Lymphat Res Biol. 2020;18(6):510-6.

Ozcinar B, Guler SA, Kocaman N, Ozkan M, Gulluoglu BM, Ozmen V. Breast
cancer related lymphedema in patients with different loco-regional
treatments. Breast [Internet]. 2012;21(3):361-5. Available from:
http://dx.doi.org/10.1016/j.breast.2012.03.002

Kilbreath SL, Refshauge KM, Beith JM, Ward LC, Ung OA, Dylke ES, et al.
Risk factors for lymphoedema in women with breast cancer: A large
prospective cohort. Breast [Internet]. 2016;28:29-36. Available from:
http://dx.doi.org/10.1016/j.breast.2016.04.011

Shaw C, Mortimer P, Judd PA. A randomized controlled trial of weight
reduction as a treatment for breast cancer-related lymphedema. Cancer.
2007;110(8):1868-74.

José Luis Ciucci ... [et al.]. 6° Consenso Latinoamericano para el
Tratamiento del Linfedema: Guia de tratamiento [Internet]. 2017. Available
from: http://www.centrociucci.com.ar/descargas/6-Consenso-2017-
nuevo3.pdf

Arias-Cuadrado A, Lvarez-Vzquez MJ, Martn-Mourelle R, Villarino-Daz
Jimnez C. Clinical findings, classification and lymphoedema staging.
Rehabilitacion. 2010;44(SUPPL. 1):29-34.

Diaz Hernandez OL, Garcia Lizame ML, Peguero Bringuez Y, Eliseo
Mussenden O, Otero Reyes M. The rehabilitation present in primary care of
patient presenting with postmastectomy lymphedema | Rehabilitaciéon en
atencion primaria al paciente con linfedema posmastectomia. Rev Cuba Med
Gen Integr. 2009;25(4):117-26.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq paloalold 1senb Ag 20z ‘6T Mdy uo /wod* g uadolwq//:dny woij papeojumoq "zz0z Jaquialdas 9z uo G0G90-2202-uadolwag/9eTT 0T st paysiignd 1s11y :uado CINg


http://bmjopen.bmj.com/

oNOYTULT D WN =

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

BMJ Open

Dayan JH, Ly CL, Kataru RP, Mehrara BJ. Lymphedema: Pathogenesis and
Novel Therapies. Annu Rev Med. 2018;69(August 2017):263—76.

Claire Davies, Kimberly Levenhagen, Kathryn Ryans, Marisa Perdomo LG.
Interventions for Breast Cancer—Related Lymphedema: Clinical Practice
Guideline From the Academy of Oncologic Physical Therapy of APTA. Phys
Ther. 2020;100(7):1-17.

Shao Y, Qi K, Zhou QH, Zhong DS. Intermittent pneumatic compression
pump for breast cancer-related lymphedema: a systematic review and meta-
analysis of randomized controlled trials. Oncol Res Treat. 2014;37(4):170—-4.
Rogan S, Taeymans J, Luginbuehl H, Aebi M, Mahnig S, Gebruers N.
Therapy modalities to reduce lymphoedema in female breast cancer
patients: a systematic review and meta-analysis. Breast Cancer Res Treat.
2016;159(1):1-14.

Smoot B, Chiavola-Larson L, Lee J, Manibusan H, Allen DD. Effect of low-
level laser therapy on pain and swelling in women with breast cancer-related
lymphedema: a systematic review and meta-analysis. J Cancer Surviv
[Internet]. 2015;9(2):287-304. Available from:
https://dx.doi.org/10.1007/s11764-014-0411-1

Liang M, Chen Q, Peng K, Deng L, He L, Hou Y, et al. Manual lymphatic
drainage for lymphedema in patients after breast cancer surgery: A
systematic review and meta-analysis of randomized controlled trials.
Medicine (Baltimore). 2020;99(49):e23192.

Huang TW, Tseng SH, Lin CC, Bai CH, Chen CS, Hung CS, et al. Effects of
manual lymphatic drainage on breast cancer-related lymphedema: A
systematic review and meta-analysis of randomized controlled trials. World J
Surg Oncol. 2013;11:1-8.

Shao Y, Zhong DS. Manual lymphatic drainage for breast cancer-related
lymphoedema. Eur J Cancer Care (Engl). 2017;26(5).

Thompson B, Gaitatzis K, Janse de Jonge X, Blackwell R, Koelmeyer LA.
Manual lymphatic drainage treatment for lymphedema: a systematic review
of the literature. J Cancer Surviv. 2020;(MId).

Lin JJ. Cancer Treatment. Caring Patients Across Cancer Care Contin
Essentials Prim Care. 2019;(5):93—-123.

Thomaz JP, Dias T dos SM, de Rezende LF. Effect of taping as treatment to
reduce breast cancer lymphedema: Literature review. J Vasc Bras.
2018;17(2):136—-40.

Kasawara KT, Mapa JMR, Ferreira V, Added MAN, Shiwa SR, Carvas N, et
al. Effects of Kinesio Taping on breast cancer-related lymphedema: A meta-
analysis in clinical trials. Physiother Theory Pract. 2018;34(5):337—45.
Monteiro SE, Resende LV, Felicissimo MF, Araujo AR de, Vaz CT.
Treatment of upper limb lymphedema with low-level laser: a systematic
review. Fisioter em Mov. 2014;27(4):663—74.

Smoot B, Chiavola-Larson L, Lee J, Manibusan H, Allen DD. Effect of low-
level laser therapy on pain and swelling in women with breast cancer-related
lymphedema: a systematic review and meta-analysis. J Cancer Surviv.
2015;9(2):287-304.

Baxter GD, Liu L, Petrich S, Gisselman AS, Chapple C, Anders JJ, et al. Low

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 17

yBuAdoo Aq paloalold 1senb Ag 20z ‘6T Mdy uo /wod* g uadolwq//:dny woij papeojumoq "zz0z Jaquialdas 9z uo G0G90-2202-uadolwag/9eTT 0T st paysiignd 1s11y :uado CINg


http://bmjopen.bmj.com/

Page 13 of 17

oNOYTULT D WN =

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

BMJ Open

level laser therapy (Photobiomodulation therapy) for breast cancer-related
lymphedema: a systematic review. BMC Cancer. 2017;17(1):833.

E Lima MTBRM, E Lima JGM, De Andrade MFC, Bergmann A. Low-level
laser therapy in secondary lymphedema after breast cancer: Systematic
review. Lasers Med Sci. 2014;29(3):1289-95.

Cendron SW, Paiva LL, Darski C, Colla C. Fisioterapia Complexa
Descongestiva Associada a Terapias de Compressao no Tratamento do
Linfedema Secundario ao Cancer de Mama: uma Reviséo Sistematica. Rev
Bras Cancerol. 2015;61(1):49-58.

Meneses-Echavez JF, Gonzalez-Jiménez E, Correa JE, Ramirez-Vélez R.
Intervenciones con actividad fisica supervisada en el manejo de la fatiga
relacionada con el cancer: Una revision sistematica. Nutr Hosp.
2014;30(3):486-97.

Douglass J, Graves P, Gordon S. Self-Care for Management of Secondary
Lymphedema: A Systematic Review. PLoS Negl Trop Dis. 2016;10(6):1-20.
Cheifetz O. Clinical Review related to breast cancer. Can Fam Physician.
2010;56:1277-84.

MI M, Campbell K, Ospina M, Bh R, Dabbs K, Tp K, et al. Exercise
interventions for upper-limb dysfunction due to breast cancer treatment (
Review ). 2010;(6).

Cheema B, Gaul CA, Lane K, Fiatarone Singh MA. Progressive resistance
training in breast cancer: A systematic review of clinical trials. Breast Cancer
Res Treat. 2008;109(1):9-26.

Keilani M, Hasenoehrl T, Neubauer M, Crevenna R. Resistance exercise and
secondary lymphedema in breast cancer survivors—a systematic review.
Support Care Cancer. 2016;24(4):1907-16.

Keilani M, Hasenoehrl T, Neubauer M, Crevenna R. Resistance exercise and
secondary lymphedema in breast cancer survivors—a systematic review.
Support Care Cancer. 2016;24(4):1907-16.

Baumann FT, Reike A, Hallek M, Wiskemann J, Reimer V. Does Exercise
Have a Preventive Effect on Secondary Lymphedema in Breast Cancer
Patients Following Local Treatment? - A Systematic Review. Breast Care.
2018;13(5):380-5.

Baumann FT, Reike A, Reimer V, Schumann M, Hallek M, Taaffe DR, et al.
Effects of physical exercise on breast cancer-related secondary
lymphedema: a systematic review. Breast Cancer Res Treat. 2018;170(1):5—
10.

José Miguel Cisneros Herreros, German Pefnalva Moreno. Article in Press
Article in Press. GEF Bull Biosci. 2010;1(1):1-6.

Haque MA, Sultan P, Medical M. EFFECTS OF PHYSIOTHERAPY ON
BREAST CANCER RELATED SECONDARY LYMPHEDEMA: A
SYSTEMATIC REVIEW Online ISSN : 2581-3935 Print ISSN : 2589-7837
EFFECTS OF PHYSIOTHERAPY ON BREAST CANCER RELATED
SECONDARY LYMPHEDEMA : A SYSTEMATIC REVIEW.
2018;(November).

Stuiver MM, ten Tusscher MR, Agasi-ldenburg CS, Lucas C, Aaronson NK,
Bossuyt PMM. Conservative interventions for preventing clinically detectable

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq paloalold 1senb Ag 20z ‘6T Mdy uo /wod* g uadolwq//:dny woij papeojumoq "zz0z Jaquialdas 9z uo G0G90-2202-uadolwag/9eTT 0T st paysiignd 1s11y :uado CINg


http://bmjopen.bmj.com/

oNOYTULT D WN =

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

oS7.

BMJ Open

upper-limb lymphoedema in patients who are at risk of developing
lymphoedema after breast cancer therapy. Cochrane Database Syst Rev.
2015;2015(2).

Tatham B, Smith J, Cheifetz O, Gillespie J, Snowden K, Temesy J, et al. The
efficacy of exercise therapy in reducing shoulder pain related to breast
cancer: A systematic review. Physiother Canada. 2013;65(4):321-30.
Romesberg M, Tucker A, Kuzminski K, Tremback-Ball A. The Effects of
Resistance Exercises on Secondary Lymphedema Due to Treatment of
Breast Cancer: A Review of Current Literature. J Womens Health Phys
Therap. 2017;41(2):91-9.

Nelson NL. Breast cancer-related lymphedema and resistance exercise: A
systematic review. J Strength Cond Res. 2016;30(9):2656—65.

Panchik D, Masco S, Zinnikas P, Hillriegel B, Lauder T, Suttmann E, et al.
Effect of Exercise on Breast Cancer-Related Lymphedema: What the
Lymphatic Surgeon Needs to Know. J Reconstr Microsurg. 2019;35(1):37—
45.

Kwan ML, Cohn JC, Armer JM, Stewart BR, Cormier JN. Exercise in patients
with lymphedema: A systematic review of the contemporary literature. J
Cancer Surviv. 2011;5(4):320-36.

Chan DNS, Lui LY, So WKW. Effectiveness of exercise programmes on
shoulder mobility and lymphoedema after axillary lymph node dissection for
breast cancer: systematic review. J Adv Nurs. 2010;66(9):1902—-14.

Bagatini OA, Bertin C, Hong F, Guarita MLC, Shinzato GT, Imamura M, et al.
Uso da terapia por ondas de choque para o tratamento do linfedema
associado ao cancer de mama. Acta Fisiatrica. 2018;25(4):0-5.

Cramer H, Lange S, Klose P, Paul A, Dobos G. Yoga for breast cancer

patients and survivors: A systematic review and meta-analysis. BMC Cancer.

2012;12.

Yeung W, Semciw Al. Aquatic therapy for people with lymphedema: A
systematic review and meta-analysis. Lymphat Res Biol. 2018;16(1):9-19.
Catala-Lopez F, Tobias A, Roqué M. Conceptos basicos del metaanalisis en
red. Aten Primaria [Internet]. 2014;46(10):573-81. Available from:
http://dx.doi.org/10.1016/j.aprim.2014.01.006

Labarca G, Uribe JP, Majid A, Folch E, Fernandez-Bussy S. Como
interpretar una revision sistematica con comparaciones multiples o network
metaanalisis. Rev Med Chil. 2020;148(1):109-17.

Garcia-Perdomo HA, Tobias A. Network meta-analysis: Mixed and indirect
treatment comparisons. A new method to the service of clinical epidemiology
and public health. Rev Peru Med Exp Salud Publica. 2016;33(1):149-53.
Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD,
et al. The PRISMA 2020 statement: An updated guideline for reporting
systematic reviews. Int J Surg. 2021;88:178-89.

Ouzzani M, Hammady H, Fedorowicz Z, EImagarmid A. Rayyan-a web and
mobile app for systematic reviews. Syst Rev. 2016;5(1):1-10.

Higgins JPT, Thomas J CJ. Cochrane Handbook for systematic reviews of
interventions. Version. Cochrane Handbook for systematic reviews of
interventions. Version 6. Cochrane,2019. www.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 14 of 17

yBuAdoo Aq paloalold 1senb Ag 20z ‘6T Mdy uo /wod* g uadolwq//:dny woij papeojumoq "zz0z Jaquialdas 9z uo G0G90-2202-uadolwag/9eTT 0T st paysiignd 1s11y :uado CINg


http://bmjopen.bmj.com/

Page 15 of 17

oNOYTULT D WN =

58.

59.

60.

61.

62.

63.

64.

65.
66.
67.
68.
69.

70.

71.

72.

73.

74.

75.

BMJ Open

training.cochrane.org/handbook.

Higgins JPT, Altman DG, Gatzsche PC, Juni P, Moher D, Oxman AD, et al.
The Cochrane Collaboration’s tool for assessing risk of bias in randomised
trials. BMJ. 2011;343(7829):1-9.

Alarcon Palacios M, Ojeda Gémez RC, Ticse Huaricancha IL, Cajachagua
Hilario K. Analisis critico de ensayos clinicos aleatorizados: Riesgo de
sesgo. Rev Estomatoldgica Hered. 2016;25(4):304.

Sterne JAC, Savovi¢ J, Page MJ, Elbers RG, Blencowe NS, Boutron |, et al.
RoB 2: A revised tool for assessing risk of bias in randomised trials. BMJ.
2019;366:1-8.

Minozzi S, Cinquini M, Gianola S, Gonzalez-Lorenzo M, Banzi R. The
revised Cochrane risk of bias tool for randomized trials (RoB 2) showed low
interrater reliability and challenges in its application. J Clin Epidemiol.
2020;126:37-44.

Shim SR, Kim SJ, Lee J, Rucker G. Network meta-analysis: application and
practice using Stata. Epidemiol Health [Internet]. 2019;39:1-12. Available
from: https://doi.org/10.4178/epih.e2017047

Rojas Diaz LM, Pérez Quevedo HM, Mendez Patarroyo PA, Alvarado PC,
Alfonso-Cristancho R, Quintana G. Comparaciones indirectas: una
herramienta para la toma de decisiones en salud. Rev Colomb Reumatol.
2013;20(3):128-40.

Higgins JPT, Jackson D, Barrett JK, Lu G, Ades AE, White IR. Consistency
and inconsistency in network meta-analysis: concepts and models for
multi-arm studies. Res Synth Methods. 2012;3(2):98-110.

White IR. Network meta-analysis. 2015;(4):951-85.

Chaimani A, Salanti G. Visualizing assumptions and results in network meta-
analysis: The network graphs package. Stata J. 2015;15(4):905-50.

Arias MM. Lectura critica en pequenas dosis. 2016;279-82.

Spineli LM. Modeling missing binary outcome data while preserving
transitivity assumption yielded more credible network meta-analysis results. J
Clin Epidemiol. 2019;105:19-26.

Schwingshackl L, Schwarzer G, Ricker G, Meerpohl JJ. Perspective:
Network Meta-analysis Reaches Nutrition Research: Current Status,
Scientific Concepts, and Future Directions. Adv Nutr. 2019;10(5):739-54.
Dias S, Welton NJ, Caldwell DM, Ades AE. Checking consistency in mixed
treatment comparison meta-analysis. Stat Med. 2010;29(7-8):932—44.
Freeman SC, Fisher D, White IR, Auperin A, Carpenter JR. ldentifying
inconsistency in network meta-analysis: Is the net heat plot a reliable
method? Stat Med. 2019;38(29):5547-64.

Mbuagbaw L, Rochwerg B, Jaeschke R, Heels-Andsell D, Alhazzani W,
Thabane L, et al. Approaches to interpreting and choosing the best
treatments in network meta-analyses. Syst Rev. 2017;6(1):1-5.

Begg CB, Mazumdar M. Operating Characteristics of a Rank Correlation
Test for Publication Bias. Biometrics. 1994;50(4):1088.

Matthias Egger, George Davey Smith, Martin Schneider CM. Bias in meta-
analysis detected by a simple, graphical test. BMJ. 1997;315(7129):629-34.
Lin L, Chu H. Quantifying Publication Bias in Meta-Analysis Lifeng.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdoo Aq paloalold 1senb Ag 20z ‘6T Mdy uo /wod* g uadolwq//:dny woij papeojumoq "zz0z Jaquialdas 9z uo G0G90-2202-uadolwag/9eTT 0T st paysiignd 1s11y :uado CINg


http://bmjopen.bmj.com/

oNOYTULT D WN =

76.

77.

78.

79.

80.

81.

BMJ Open

Biometrics [Internet]. 2018;74(3):785-94. Available from:
doi:10.1111/biom.12817

Hutton B, Catala-Lopez F, Moher D. La extensién de la declaracion PRISMA
para revisiones sistematicas que incorporan metaanalisis en red: PRISMA-
NMA. Med Clin (Barc) [Internet]. 2016;147(6):262—6. Available from:
http://dx.doi.org/10.1016/j.medcli.2016.02.025

Bonner A, Alexander PE, Brignardello-Petersen R, Furukawa TA, Siemieniuk
RA, Zhang Y, et al. Applying GRADE to a network meta-analysis of
antidepressants led to more conservative conclusions. J Clin Epidemiol.
2018;102:87-98.

Puhan MA, Schinemann HJ, Murad MH, Li T, Brignardello-Petersen R,
Singh JA, et al. A GRADE Working Group approach for rating the quality of
treatment effect estimates from network meta-analysis. BMJ.
2014;349(September):1-10.

Yepes-Nunez JJ, Li SA, Guyatt G, Jack SM, Brozek JL, Beyene J, et al.
Development of the summary of findings table for network meta-analysis. J
Clin Epidemiol. 2019;115:1-13.

Kirmayr M, Quilodran C, Valente B, Loezar C, Garegnani L, Franco JVA.
Metodologia GRADE, parte 1: como evaluar la certeza de la evidencia.
Medwave. 2021;21(2):e8109.

Neumann |, Pantoja T, Penaloza B, Cifuentes L, Rada G. El sistema
GRADE: Un cambio en la forma de evaluar la calidad de la evidencia y la
fuerza de recomendaciones. Rev Med Chil. 2014;142(5):630-5.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 16 of 17

yBuAdoo Aq paloalold 1senb Ag 20z ‘6T Mdy uo /wod* g uadolwq//:dny woij papeojumoq "zz0z Jaquialdas 9z uo G0G90-2202-uadolwag/9eTT 0T st paysiignd 1s11y :uado CINg


http://bmjopen.bmj.com/

Page 17 of 17 BMJ Open

1
2

3

‘51 Appendix 1: Search strategy used on Medline.
6

7

8 1# "Breast Cancer Lymphedema"

9 2# "Breast Cancer Lymphedema"[Mesh]
10 3# Breast Cancer Treatment-Related Lymphedema
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18 10# "Manual Lymphatic Drainage"[Mesh]
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Abstract

Introduction: Lymphedema associated with breast cancer is produced by an
interruption of the lymphatic system, together with factors such as total mastectomy,
axillary dissection, positive lymph nodes, radiotherapy, the use of taxanes, and
obesity. Physiotherapy treatment consists of complex decongestive therapy, manual
lymphatic drainage, exercises, among other interventions. Currently, there are
several systematic review and randomized controlled trials that evaluate these
interventions’ efficacy. However, at present, there are no studies that compare the
effectiveness of all these physical therapy interventions. The purpose of this study
is to determine which physical therapy treatment is most effective at reducing BCRL,
improving quality of life, and reducing pain.

Methods and analysis: Medline, PEDro, CINHAL, EMBASE, Lilacs and Cochrane
Central Register of Controlled Trials will be searched for reports of randomized
controlled trials published from database inception to June 2022. We will only include
studies that are written in English, Spanish and Portuguese. We will also search grey
literature, preprint servers, and clinical trial registries. The primary outcomes are
reduction of secondary lymphedema associated with breast cancer, improvements
in quality of life and pain reduction. The risk of bias for individual studies will be
evaluate using the Cochrane tool (ROB 2). A network meta-analysis will be
performed using a random-effects model. First, pairs will be directly meta-analyzed,
and indirect comparisons will be made between the different physical therapy
treatments. GRADE system will be used to assess the overall quality of the body of
evidence associated with the main results.

Ethics and dissemination: This protocol does not require approval from an ethics
committee. The results will be disseminated via peer reviewed publications.

Study registration number: PROSPERO, CDR42022323541.
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| Strengths and limitations of this study

* This study intends will evaluate the efficacy of all physical therapy interventions
available to reduce BCRL through a network meta-analysis.

* The study will be carried out according to the recommendation of Cochrane
handbook for systematic reviews of interventions.

* The quality of the evidence will be evaluated by using the GRADE approach.
* A potential limitation of this study may be the heterogeneity between published
studies due to characteristics of interventions.

Introduction

Breast cancer is a disease caused by abnormal and disorganized development of
the epithelial cells in the breast ducts or lobes and is capable of spreading (1,2). The
World Health Organization (WHO) considers it one of the main public health
problems in the world, and the most recurring in women in developed and developing
countries (2). Medical treatments used for breast cancer include: a) Local treatments
(Partial mastectomy/conservative treatment; Total mastectomy; Axillary dissection
and radiation therapy on the breast and adjacent ganglion chains) and b) Systemic
treatments (Chemotherapy; hormone therapy and Monoclonal antibodies)(3). These
treatments are not free of adverse consequences, which include anxiety, alterations
in bone health, cardiotoxicity, peripheral neuropathy induced by chemotherapy,
alterations of cognitive function, depressive symptoms, falling, fatigue, nausea, pain,
diminished physical function, alterations in sexual function, trouble sleeping,
intolerance of treatment and secondary lymphedema associated with breast cancer,
which affect the quality of life of those undergoing these treatments (4).

Secondary lymphedema associated with breast cancer (BCRL) is considered one of
the most underestimated and debilitating complications of the disease’s treatment
(5). Incidence varies in the general population, presenting a range between 3% and
65%, which will depend on the type of intervention received by the patient and the
length of monitoring (5—7). BCRL is produced by an interruption of the lymphatic
system together with other factors(5), such as total mastectomy, axillary dissection ,
positive lymph nodes, radiation therapy , use of taxanes and obesity (5,7-10).
Clinically, patients refer to a heavy or rigid sensation in their limbs, limitation of
movement, aches and pains in more severe cases, and present hardening and
thickening of the skin or fibrosis (11).

Physical therapy treatment (PTT) (12) focused on BCRL include a wide range of
interventions, such as Complete Decongestive Therapy, Manual Lymphatic
Drainage, low-level laser therapy, shockwaves, pneumatic pumps, Kinesio-taping;
endurance training/aerobic exercise, multimodal training, water training, Yoga and
Pilates.

Currently, there are several systematic reviews that evaluate the efficacy of these
different PPT in the reduction of BCRL
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(13)(14)(15)(16)(17)(18)(19)(20)(21)(22)(23)(24)(25)(26)(27)(28)(29)(30)(31)(32)(3

3) (34)(35)(36)(37)(38)(39)(40)(41)(42)(43)(44)(45)(46)(47)(48).

Additionally, in 2020, the Academy of Oncologic Physical Therapy of the American
Physical Therapy Association (APTA) published a clinical practice guideline to aid in
making informed decisions based on evidence for each one of the analyzed physical
therapy interventions through different randomized clinical studies (RCTs) (12).
However, despite the large quantity of published evidence, there are currently no
studies that compare the efficacy of these PTT with each other, which makes it
difficult determining which treatment is most effective at reducing BCRL, improving
quality of life and reducing pain.

In this context, network meta-analyses (NMA) emerge as a useful alternative, as
they include data from RCTs that do not necessarily present the same type of groups
of comparison as a study network (indirect comparison). Based on this, an NMA
allows for making direct and indirect comparisons between all the physical therapy
interventions, analyzing their efficacy in reducing BCRL. They can also determine
which intervention is the most effective and which has the greatest possibility of
success compared with the other interventions, which have not been previously
compared in the RCTs (49-51).

The purpose of this systematic review and network meta-analysis is to determine the
comparative efficacy of the different physical therapy interventions in terms of
reduction of BCRL improving quality of life, as well as reducing pain and incidence
of adverse events.
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Method and analysis

This protocol was registered in PROSPERO (CDR42022323541) and was
elaborated according to the guidelines in the Preferred Report Elements for
Systematic Reviews and Meta-analysis Protocols (PRISMA-P)(52) (online
supplementary appendix 1) The systematic review will be carried out according to
the recommendation of Cochrane handbook for systematic reviews of interventions.
Any amendments to the protocol will be made through PROSPERO.

Eligibility criteria

Type of studies

Only randomized clinical trials will be included.

We will only include studies that are written in English, Spanish and Portuguese.

Type of participants
We will include clinical trials with women 15 years and over, with BCRL.

Type of interventions
We will include studies where the intervention incorporates any of the following
physical therapy interventions or any other reported in the included studies:

Complete Decongestive Therapy.

Manual Lymphatic Drainage.

Low-level laser therapy.

Pneumatic pumps.

Kinesio-taping.

High intensity resistance exercise.

Moderate intensity resistance exercise.

Low intensity resistance exercise.

Supervised resistance exercise.

10 Unsupervised resistance exercise.

11.Supervised endurance training.

12.Unsupervised endurance training.

13.Resistance exercise plus endurance training.
14.Endurance training plus water endurance training.
15.Resistance exercise + endurance training + stretching.
16.Yoga.

17.Pilates.

18.Shock waves.

19. Any combination of these physical therapy interventions (#1 — #18).

CoOoNoORWN =~

Type of comparations

The different physical therapy interventions will be compared to each other, with a
combination of them, usual care, education, or with a group without physical therapy
interventions.

Type of outcomes of interest
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The outcomes will be for the patients’ condition.

Primary outcomes

-Reduction of secondary lymphedema associated with breast cancer, measured by
any of the following validated methods: volumetry of water movement, measurement
of the limb’s circumference, bioimpedance spectroscopy,

dual x-ray absorptiometry (DXA) and perometry.

-Improvements in quality of life, evaluated by any validated scale of generic or
specific self-evaluation (for example EORTC-QLQ-C30).

-Pain reduction, evaluated by any validated scale of generic or specific self-
evaluation (for example NSR and VAS).

All follow-ups reported by the primary studies will be considered.

Secondary outcomes

-Adverse events from the physical therapy interventions such as an increase in
lymphedema and pain.

- Range of motion (ROM), evaluated with goniometry or another validated method.
-Muscular strength, evaluated with dynamometry or another validated method.

Search strategies

The systematic database search will cover publications up to June 2022, with initial
dates depending on database inception: from 1966 in Medline, 1974 in Embase,
1982 in Lilacs, 2008 in CENTRAL, 1999 in PEDro and 1984 in CINHAL. We will
only include studies that are written in English, Spanish and Portuguese.

The details of the search strategy to be used in Medline, PEDro, CINHAL, EMBASE,
Lilacs and Cochrane Central Register of Controlled Trials are described in Appendix
2.

The search strategy used in Medline was adapted so that it may be implemented in
the remaining databases. Additionally, we will perform a search of the European grey
literature database ( http://www.opengrey.eu ), examine the reference lists of all
relevant articles, including studies and previous systematic reviews, and examine
registers of RCTs (such as www.registroensayosclinicos.org,
https://clinicaltrials.gov, and https://www.who.int/clinical-trials-registry-platform)
public access policies (https://publicaccess.nih.gov), and preprint servers (
https://www.medrxiv.org, https://www.biorxiv.org).

Data management

All search results will be exported to Rayyan INTELLIGENT SYSTEMATIC REVIEW
( https://www.rayyan.ai )(53). Once duplicates have been eliminated, two
researchers will independently screen by title and abstract and then will review
potential full text to be included. In case of discrepancy, a third researcher will make
the final decision (CZ). A registry will be kept of the reasons for studies being
excluded.

Two researchers will independently extract data from the included studies to a
standardized Excel spreadsheet. The spreadsheet will include the following
sections: study identification, study design/setting, study population and participant
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demographics, baseline characteristics, details of the intervention and control
conditions, outcome data of interest, follow-up times.

Risk of bias in individual studies

Two of this review’s authors will independently evaluate the risk of bias for the
included studies, according to the Revised Cochrane Risk of Bias Tool (RoB 2.0)
(54). In the case of discrepancy, a third author will make the final decision (CZ).
ROB 2 evaluates the following domains: bias derived from the randomisation
process; bias due to deviations from planned interventions; bias due to lack of results
data; bias in the measurement of the result and bias in the selection of the reported
result. A series of signaling questions will be included for each domain that aims to
provide a structured approach to obtain relevant information on bias risk
assessment. For each domain, the possible risk of bias judgments will be: low risk
of bias, some concerns, and high risk of bias (60). We will also present a summary
of the ‘risk of bias’ graphically.

Regarding missing data

If possible, the authors of the original studies will be contacted to obtain information
on the missing data and further details on any results of interest that could have been
measured but were not formally reported in the study.

We will not use any other statistical method to impute missing data.

Statistical analysis

Relative risk (RR) will be used for the dichotomous results. As for continuous results,
when the results of interest are measured with the same scales, the mean
differences (MD) will be used with their corresponding confidence intervals at 95%
(Cl). The standardized mean differences (SMD) will be calculated when the results
of interest are measured with different scales (54).

We will perform a meta-analysis during the previously established period of
monitoring. First, we will meta-analyze in pairwise (direct) and we will use the
random effects model for each comparison. Then, the network diagram will be
generated and evaluated to determine the plausibility of a network meta-analysis.
Network meta-analysis will be done using a frequentist analysis (49,55), as this focus
uses only the information obtained in the analysis, which is the statistical meaning’s
base, to evaluate a hypothesis from this study’s data (56).

The analyses will be done using Stata, Version 15 software (StataCorp, College
Station, Texas, E.E.U.U)(57). We will use the Stata commands designed for network
meta-analysis (55,58,59). If the association is not adequate, the information will be
described.

Heterogeneity analysis

We will use two methods to evaluate heterogeneity: the first will be an informal, visual
inspection; the second will use the inconsistency test (12). However, the decision on
heterogeneity will depend on the value presented by I2, with greater than 50%
indicating considerable heterogeneity (54). In the pairwise meta-analysis, we will
estimate heterogeneity for each comparison.
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In the network meta-analysis, a common estimate for heterogeneity variance will be
assumed in all the physical therapy comparisons.

Transitivity analysis

As a concept, transitivity is based on the homogeneity between the studies included
in the analysis (49). Therefore, it allows for evaluating the singular characteristics of
each study to conclude if the estimators generated by the statistical analysis are
valid or not.(50) Transitivity refers to the assumption that should be adopted when
an indirect comparison is established via a common comparator (B is better than A
and A is better than C, so it is assumed that B is better than C)(49,60-62). For
example, patients that are included in studies that compare A versus a placebo
should be similar in terms of: population; intervention; comparison; result of interest
and research design, to those that are included in B versus placebo(50). Within this
context, we expect that the supposed transitivity will be maintained once it is
assumed that the common treatment used to compare the different physical therapy
interventions is similar in the different randomized clinical trials.

The supposed transitivity will be evaluated by comparing the characteristics of
population, intervention, comparison, results of interest, and research design of the
different physical therapy interventions.

Inconsistency analysis

We will use the design-by-treatment model to evaluate inconsistency, as itis the only
model that can explain the different sources of inconsistency that may appear (Loop
inconsistency, multi-arm trial, design inconsistency, design-by-treatment
interaction).

We will use the node-splitting method to verify consistency between the direct and
indirect evidence (49,63,64). Node-splitting corresponds to a more general but
computationally intensive analysis, where the evidence is directly or indirectly
divided from a particular comparison, or “node”, and can be applied to networks
where trial data is available (56).

Relative treatment classification
Once the compared efficacy for all of the interventions is evaluated, the results will
be classified with a focus on (65):
1) Determining the order of the classification of the physical therapy
interventions, using the surface under the cumulative ranking curve (SUCRA).
2) Probability of being the best intervention.

Additional analysis

We expect to perform the following subgroup analysis based on the different
monitoring periods and the quality-of-life tools.

We also plan to perform a sensitivity analysis to evaluate the impact of the trials’
quality. Therefore, we consider a sensitivity analysis for each outcome by excluding
studies that are at high risk of bias.

Reporting bias evaluation
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Reporting bias will only be evaluated if at least 10 trials are included in the meta-
analysis, as less than this number means that the test’s statistical power is too low
to distinguish the random from real asymmetry(54). We will use Begg’s test to
analyze the funnel plot (66,67). This method is based on the degree of association
between the estimated effect size and its variations (67). Therefore, a strong
correlation represents reporting bias (68).

If there is asymmetry, we will examine other causes besides reporting bias, such as
selective outcome reporting, poor methodological quality in smaller studies, and
heterogeneity.

Concluding report
The systematic reviews will be reported according to the extension of the PRISMA
guidance for systematic reviews that include network meta-analysis (PRISMA-
NMA)(69).
We will use the GRADE working group focus to rate the efficacy estimations’
certainty based on the network meta-analysis for all of the comparisons (direct and
indirect) and all of the results of interest (70). The evidence’s certainty will be
evaluated following the four steps proposed to evaluate the efficacy estimations’
quality of the network meta-analysis’s treatment (71):
1. Present the treatment’s direct and indirect estimates for each comparison
from the evidence network. The effect’s direct estimate can be determined by
a direct comparison (trail A versus trial B), and the indirect estimate by two or
more direct comparisons that share a common comparer (for example: we
infer the effects of A versus B from the trial A versus trial C and from trial B
versus trial C).
2. Rate the quality of each direct and indirect effect estimate.
3. Present the network meta-analysis estimate for each comparison in the
evidence network.
4. Rate the quality of each network meta-analysis effect estimate.

We will prepare a table that shows the “summary of the network menta-analysis
findings” according to the GRADE working group recommendations (72).

In order to evaluate the evidence’s certainty, we will use the following domains (73):
Risk of bias, Inconsistency, Indirect evidence, Inaccuracy, Reporting bias.

Finally, the certainty of evidence will be classified as: high moderate, low or very
low(74).

Patient and public involvement
None.

Ethics and dissemination

This protocol does not require approval from an ethics committee, as it is a
secondary study that compiles data from primary studies.

The results will be disseminated via peer reviewed publications
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Appendix 1: PRISMA-P Checklist

Checklist item

ADMINISTRATIVE INFORMATION

Identify the report as a protocol of a systematic review
If the protocol is for an update of a previous systematic review, identify as such
If registered, provide the name of the registry (such as PROSPERO) and registration number

Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing
address of corresponding author

Describe contributions of protocol authors and identify the guarantor of the review

If the protocol represents an amendment of a previously completed or published protocol, identify as
such and list changes; otherwise, state plan for documenting important protocol amendments

Indicate sources of financial or other support for the review
Provide name for the review funder and/or sponsor
Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol

Describe the rationale for the review in the context of what is already known
Provide an explicit statement of the question(s) the review will address with reference to participants,
interventions, comparators, and outcomes (PICO)

Specify the study characteristics (such as PICO, study design, setting, time frame) and report
characteristics (such as years considered, language, publication status) to be used as criteria for
eligibility for the review

Describe all intended information sources (such as electronic databases, contact with study authors, trial 2
registers or other grey literature sources) with planned dates of coverage 3
Present draft of search strategy to be used for at least one electronic database, including planned limits, £
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3 such that it could be repeated g
4 Study records: 9
5 Data management 1la Describe the mechanism(s) that will be used to manage records and data throughout the review N X 243 - 254
6 Selection process 11b State the process that will be used for selecting studies (such as two independent reviewers) through eactﬁz X 243 - 254
7 phase of the review (that is, screening, eligibility and inclusion in meta-analysis) o
8 Data collection 1ic Describe planned method of extracting data from reports (such as piloting forms, done independently, in® X 243 - 254
9 process duplicate), any processes for obtaining and confirming data from investigators g
Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any % X 250 - 254
10 pre-planned data assumptions and simplifications P
1 Outcomes and 13 List and define all outcomes for which data will be sought, including prioritization of main and N X 206 - 255
12 prioritization additional outcomes, with rationale o
13 Risk of bias in individual 14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will 2 E X 256 - 267
14 studies be done at the outcome or study level, or both; state how this information will be used in data synthesis 2 =
15 Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised 2 X
16 15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of e X 276 -336
17 handling data and methods of combining data from studies, including any planned exploration of 3
consistency (such as 12, Kendall’s 1) 3
18 15¢ Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression) = X 338 - 343
19 15d If quantitative synthesis is not appropriate, describe the type of summary planned 2 X 269 - 292
20 Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective S X 346 - 355
21 reporting within studies) %-
22 Confidence in 17 Describe how the strength of the body of evidence will be assessed (such as GRADE) ® X 361 - 384
23 cumulative evidence 3
24 *1t is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (éite when available) for important
25 clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (H@Iudlng checklist) is held by the
26 PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0. 3
O
27
28 From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred r@ortlng items for systematic review and
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Appendix 2: Search strategy used on Medline.

1 "Breast Cancer Lymphedema"[Mesh]
2 "Breast Cancer Lymphedema"

4 or/1-3

5 "Low-Level Light Therapy"[Mesh])

6 "Low-Level Light Therapy"

7 LLLT

8 "Manual Lymphatic Drainage"[Mesh]
9 "Manual Lymphatic Drainage"

10 Intermittent Pneumatic Compression Pump
11 pneumatic compression pump

12 pneumatic compression

13 Complete Decongestive Therapy

14 Complex Decongestive Therapy

15 "Athletic Tape"[Mesh]

16 "Athletic Tape"

17 Kinesio taping

18 linfotaping

19 "Yoga"[Mesh]

20 "Yoga"

21 "Exercise Movement Techniques"[Mesh]
22 Pilates Training

23 "Extracorporeal Shockwave Therapy"[Mesh]
24 "Extracorporeal Shockwave Therapy"
25 "Exercise Therapy"[Mesh]

26 "Exercise Therapy"

27 "Resistance Training"[Mesh]

28 "Resistance Training"

29 strength training

30 Weigth Lifting Excercise Program

31 Weigth Lifting Exercise Program

32 weight lifting exercise

33 Weigth Lifting Exercise

34 aerobic training

35 endurance training

36 "Aquatic Therapy"[Mesh]

37 "Aquatic Therapy"

38 or/5-37

39 clinical[Title/Abstract]

40 trial[Title/Abstract]

41 clinical trials as topic[MeSH Terms]

3 Breast Cancer Treatment-Related Lymphedema
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42 clinical trial[Publication Type]

43 random*[Title/Abstract]

44 random allocation[MeSH Terms]
45 therapeutic use[MeSH Subheading]
46 or/39-45

47 and/4,38, 46

Search strategy used on Lilacs:

1 linfedema del cancer de mama

2 linfedema posmastectomia

3 linfedema relacionado con el tratamiento del cdncer de mama
4 or/1-3

5 terapia por luz de baja intensidad

6 bioestimulacion por laser

7 it

8 drenaje linfatico manual

9 masaje de drenaje linfatico

10 aparatos de compresidon neumatica intermitente
11 media de compresién neumatica

12 terapia descongestiva completa

13 cinta atlética

14 kinesio tape

15 vendaje neuromuscular

16 técnicas de ejercicio con movimiento

17 método pilates

18 ejercicio fisico

19 terapia por ejercicio

20 tratamiento con ondas de choque extracorpéreas
21 tratamiento con ondas de choque

22 entrenamiento de fuerza

23 programa de fortalecimiento levantando peso
24 musculacién

25 entrenamiento aerdbico

26 entrenamiento de resistencia

27 (balneoterapia)

28 or/5-26

29 and/4,28

30 Filtro: type_of_study:("clinical_trials")
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Search strategy used on Medline CINHAL:

1 "breast cancer lymphedema"
2 "breast cancer-related lymphedema"

3 "Breast Cancer Treatment-Related Lymphedema"

4 or/1-3

5 "Complete Decongestive Therapy"

6 "Manual Lymphatic Drainage"

7 "Low-level laser therapy"

8 "Low-level light therapy"

9 "Pneumatic pumps"

10 "Pneumatic compression pumps"
11 Kinesio-taping

12 linfotaping

13 "High intensity endurance training"
14 "Moderate intensity endurance training'
15 "Low intensity endurance training"
16 "Supervised endurance training"
17 "Unsupervised endurance training"
18 "Supervised aerobic training"

19 "Unsupervised aerobic training"

20 “Weight lifting exercise”

21 pilates

22 yoga

23 “Exercise Movement Techniques”
24 "shock waves"

25 "High-Energy shock waves"
26"Endurance training"

27 "aerobic training"

28 "Endurance training"

29 "water aerobics training"
30"Endurance training"
31 "aerobic training"
32 Stretching

33 or/5-32

34 “randomized clinical tria
35 and/4,33,34

I”
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1

2

3

g Search strategy used on Embase:

6

7 1 'breast cancer lymphedema'/exp

8 2 'breast cancer treatment-related lymphedema'
9 30r/1,2

10 . . 1

1 4 'low-level light therapy'/exp

12 5 lllt:ab,ti

13 6 'manual lymphatic drainage'/exp

12' 7 'intermittent pneumatic compression pump'
16 8 'complete decongestive therapy'/exp
17 9 'athletic tape'/exp

18 10 'kinesio taping'/exp

19 11 linfotaping

;? 12 'yvoga'/exp

2 13 'exercise movement techniques'/exp
23 14 'pilates training'

24 15 'extracorporeal shockwave therapy'/exp
25 16 'resistance training'/exp

26 . e -

7 17 'weight lifting exercise'/exp

28 18 'aerobic training'/exp

29 19 'endurance training'/exp

30 20 'exercise therapy'/exp

g; 21 'aquatic therapy'/exp

33 22 OR/4-21

34 23 and/3,22

35 24 Filter: [randomized controlled trial]/lim
36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59
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Search strategy used on PEDro:

Advanced Search:

Abstract & Title: 'breast cancer lymphedema'
Therapy: -

Problem: -

Body Part: upper arm, shoulder or shoulder girdle
Subdiscipline: -

Topic: -

Method: clinical trial

Autor/Association: -

Title Only: -

Source: -

Published Since: -

New records added since: -

Score at least: -

When Searching: Match all serch term (AND)
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Search strategy used on CENTRAL:

Search #1

1 "breast cancer lymphedema"

2 "breast cancer-related lymphedema"

3 "Breast Cancer Treatment-Related Lymphedema"
4 or/1-3

5 "Pneumatic pumps" OR "Pneumatic compression pumps"

6 "Low-level light therapy"

7 "Low-level laser therapy"

8 "Complete Decongestive Therapy"
9 "Manual Lymphatic Drainage"

10 or/5-9

11 randomized clinical trial

12 and/4,10,11

Search #2

1 "breast cancer lymphedema"

2 "breast cancer-related lymphedema"

3 "Breast Cancer Treatment-Related Lymphedema"
4 or/1-3

5 Kinesio-taping

6 linfotaping

7 “Weight lifting”

8 or/5-7

9 randomized clinical trial

10 and/4,8,9

Search #3

1 "breast cancer lymphedema"

2 "breast cancer-related lymphedema"

3 "Breast Cancer Treatment-Related Lymphedema"
4 or/1-3

5 "High intensity endurance training"

6 "Moderate intensity endurance training"
7 "Low intensity endurance training"

8 "Supervised endurance training”

9 "Unsupervised endurance training"

10 "Supervised aerobic training”

11 "Unsupervised aerobic training”

12 or/5-11

13 randomized clinical trial
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14 and/4,12,13

Search #4

1 "breast cancer lymphedema"

2 "breast cancer-related lymphedema"
3 "Breast Cancer Treatment-Related Lymphedema"
4 or/1-3

5 pilates

6 yoga

7 "shock waves"

8 "High-Energy shock waves"

9 “Exercise Movement Techniques”
10 or/5-9

11 randomized clinical trial

12 and/4,10,11

Search #5

1 "breast cancer lymphedema"

2 "breast cancer-related lymphedema"
3 "Breast Cancer Treatment-Related Lymphedema"
4 or/1-3

5 "Endurance training"

6 "aerobic training"

7 "water aerobics training"

8 stretching

9 and/5,6

10 and/5,7

11 and/5,6,8

12 0r/9,10,11

13 randomized clinical trial

14 and/12,13
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