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ABSTRACT
The commonest cancer found in the females is breast cancer where the treatment following the chemotherapy,
surgery and radiation therapy leading to the post-surgical complication known as breast cancer related lymphedema
where this complication can arise at any age post-surgical treatment. This lymphedema needs to managed and
prevented as this is unable to be cured. Lymphedema measuring is essential to prevent and maintain it so it can
be followed with the help of various methods either by volume difference or the circumferential difference. The
objective behind the study was to describe significance of the physiotherapeutic interventions creating a space to
decrease and prevent the presence for BCRL, present with various techniques which including manual lymphatic
drainage, compression bandaging, kinesio-taping, intermittent pneumatic compression, compression sleeves, low
level laser therapy, exercises and complex decongestive therapy. In this study many articles were reviewed from
various systematic reviews, meta-analysis, randomized control trials and many more. Studies were congregated from
different scientific platforms like google scholars, Pubmed, Science direct and Research gate. In this study 100
articles were culled and scrutinized from which the 76 articles were meeting the inclusion criteria. The review articles
derived that the combination therapy works better in several studies as the individual therapy in various studies came
to be not so much as significant or having placebo effect, that is either altering the volume change or no change but
leading to the better quality of life and volume difference. Hence the complex decongestive therapy came to be more
significant in case of management as the concerted and maintenance phase results better following by the low-level
laser therapy.
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INTRODUCTION
Breast cancer is the global burden in already these years [1] and
will be increasing according to the statistics present according to
world health organization with 2.09 million cases and in India
14% of total cancer in women according to national health portal
in 2019 as per month of breast cancer [2]. The extent of occurrence
of getting BCRL is 8% to 56% within 2 years of surgery depending
on the extent of dissection of axillary lymph nodes and presence
of ongoing radiation and chemotherapy [3]. The surgery is variable
according to the extent of removal of lymph nodes that can lead
to variation of different percentage. But according to the study
it has been found that prevalence of lymphedema occurrence
is 3-4 months posts surgery [4]. The lymphedema is defined as
the obstruction in the circulation of lymph fluid leading to the
accumulation of fluids leading to edema in the arm [5-6]. The
fluid accumulation leads to various problems leading to disturbed
quality of life [7]. Lymphedema if not managed early can be great

burden so as to solve the permanent changes that will occur such
as infection, sarcoma and many more financial problems [8]. This
can be solved by physiotherapeutic intervention with numerous
of techniques presenting with extent of results. This management
requires daily assessment and management which will prevent it to
occur and reduce if there but not act as the cure, hence it generally
turns with high costings [9]. Due to concern for lymphedema
there are regular assessments that will lead to the determination
of the change in the limb volume [10], these diagnosis are created
by the method such as limb girth circumferential measurement
that is done by measuring limb circumference at different levels
and differentiating with the other arm [11], other test is water
displacement method which is done by placing the arm in the
water tank comparing both the arms and differentiate in water
volume respectively that was displaced outside the vessel [12], the
other is infrared perometry which is just like X ray which takes the
image and calculates the limb volume, the other is bioelectrical
impedance analysis which comes with the procedure by measuring
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extracellular fluid resistance where there is the application for the
lower frequency and enlisting the lymphedema index for bilateral
upper limb and the change between them [13]. The appearance of
lymphedema patients such as increase in limb size, declined range
of motion of the affected limb, weakness in the affected limb,
different texture of the skin, pain, restricted joint motion of the
limb and heaviness in the limb leading to decrease activity of the
surgical site limb [14-15]. The representation may vary according
to the type of surgery and treatment [16-17]. The lymphedema is
presented with the grades which classify the distinctive change for
management and recovery in future [18]. 4 grades are there in case
of lymphedema that is 0 to 3 presenting from absence of edema,
pitting edema, non-pitting edema, edema with non-pitting and
fibrosed skin in nature respectively [19].

METHODOLOGY
Here the study objectifies various physiotherapeutic intervention
presented in literature reviews but with article describing
comparison with one another of the all the physiotherapeutic
intervention. Hence various articles were scrutinized to describe all
the comparisons under one article.
Here various articles were studied to create this literature review,
the work done by all the three authors were equal from selection
to screening to review and draft the article. In this the database
was scrutinized from the various journal site such as Pubmed,
google scholar, science direct, research gate. Where the inclusion
criteria were only breast cancer patients, only in females; where
the exclusion criteria were to be no males and no other cancer
to be included. The articles were identified with the keywords of
breast cancer lymphedema manual lymphatic drainage, complex
decongestive therapy, kinesio-taping, pneumatic compression, laser,
bandaging and exercises in breast cancer related lymphedema. 100
articles including full text and abstracts were reviewed from which
72 articles were eligible and crossed the screening process and
72 were removed due to not with breast cancer and duplication
(Figure 1).

RESULT
According to the literature reviewed there are many
physiotherapeutic interventions that are provided for
postoperative breast cancer, these articles in brief explained about
the aid of the intervention which if provided in the early phase
will prevent the further damage such as fibrosis of skin and head
properly and be decreased soon, but only the condition is that it
cannot be healed only managed and prevented [20-21].
Manual lymphatic drainage: The manual lymphatic drainage is the
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technique that was developed in 1930s by Emil Vodder [22] where
he accepted that gentle massage without oils efficiently increasing
the lymphatic flow without increasing the capillary infiltration
[23]. The manual lymphatic drainage is integrated technique of the
hand movements on the patient’s arm so as to drain the lymph
in the agile lymph nodes, it is the procedure holding with the
superficial massage as a reason leading to superficial contraction
of the lymphatic flow increasing the lymph drainage efficiently
[24]. There are many researches presenting where only manual
lymphatic drainage was utilized as only technique for facing the
post breast cancer related lymphedema which does not came
to be proven as that only systematic tool for drainage of lymph
[25]. Where there are studies disclosing the fact of difference in
the grade of the lymphedema changing the results but came to be
notable with only manual lymphatic drainage [26-27]. The results
acceptance came from few studies disclosing that the manual
lymphatic drainage does not work significantly if alone but when
integrated with the other techniques for the regime of lymphedema
came to be significant [28]. The study also interpreted that the
manual lymphatic drainage in the inclusion to other techniques
provides the equal results in the randomized control trials [29].

Intermittent pneumatic compression
It is the device also known as pneumatic compression device which
is having the mechanism to control and generate the pressure
with uniformity in intermittent manner to the limb from distal to
proximal with the aim to drain the lymph in the direction to its
way [30], it is present with chamber that allows different gradient
of the pressure as dependent on the grade of the lymphedema,
the mechanism follows to inflate and deflate at the given at
interval which creates it more efficient and useful [31]. The usage
of intermittent pneumatic compression device is easy and easily
adaptable at home [32]. The IPC played a role in the decline of the
lymphedema when provided alone but in some studies it derived
with only placebo affect when combined with the different further
techniques for the treatment [33]. The studies presented with the
additional benefit with not in decrease of the circumference of the
arm but may have provided with the reduction for arm heaviness
and produced better quality of life when provided with combination
therapy such as complex decongestive therapy [34-36].

Exercises
Exercises for the breast cancer lymphedema post operatively are
quite helpful pre and post breast cancer surgery, according to the
studies the exercises play a role in creating the pumping mechanism
which directly is responsible for the muscle contraction guiding to
better and efficient lymph and venous drainage [37-38]. As post-

Figure 1: Screening of the articles.
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surgery due to the scar development there is reduced in the joint
range in the limb leading to the pain and decrease cardiovascular
fitness and increase lymph drainage and leading to decrease in the
circumferential growth [39]. The studies which interpret that the
exercise in the post breast cancer surgery leads preventive measures
for the decrease in the development for further lymphedema,
whereas the exercises were always progressive in the nature
starting from active to resistance training which thereby increasing
the muscle contraction and providing in the prevention and
management of lymphedema [40,41]. There are few studies that
support on the fact that the exercises are not the solution to the
lymphedema alone [42] as need to be combined with the other
modes of therapy to make it more efficient [43], where the studies
proved that the exercises even are not only significant in reducing
of the limb but still in improving the quality of life [44].

management post breast cancer surgery where the wavelength of
laser is 650 to 1000 nano meter where the focus for the therapy
is to increase the drainage and reduce inflammation. It works at
the cellular level by increasing the cellular metabolism causing
lymphatic stimulation and guiding to better circulation at local
blood vessels [59,60]. This leads to the reduction of inflammation,
increased lymphatic circulation and better regeneration in lymphatic
system and reducing the lymphedema and decreasing pain [61,62].
According to the journal data interpreting the results that due to
the low level laser therapy there is a change at the physiological
level and cellular level which alters after the implication of the laser
therapy and leading to its benefits [63,64], there were few questions
that came as low level laser therapy leading to the metastasis which
came to be insignificant, hence came that low level laser therapy is
tool for the post-operative breast cancer surgery lymphedema [65].

Bandaging

Kinesio taping

Bandaging is the process for compression therapy where the
multiple layer bandage is surrounded around the limb with
two to four layers with various techniques, bandaging plays a
role in regulated pressure to the limb in the directional manner
that provides the pressure low to higher from distal to proximal
respectively [45,46]. The bandaging covers from fingers to the tip
of the shoulder, these bandages are short stretched elastic bandage
which stretch up to its ten percent encouraging in finished and
tubular bandaging. The positive impact of the bandaging is that it
does reduce the circumference of the limb and volume reduction
in the affected limb encouraging in the maintenance therapy [47]
so as to maintain that was reduced with the help of the other
combination therapy, according to the result the significance is
efficient in volume reduction either alone or combined [48-50].
The negative impact according to the studies as challenged by the
patients difficult to maintain for the given period of time and
tightness causing skin irritation to some extent leading disruption
in quality of life, limited range of motion [51].

Kinesio taping is the part of the kinesiology that plays a role in
sports medicine but in nowadays this kinesio taping is moving
toward the management to breast cancer related lymphedema [66].
The kinesio taping is done after the intensive therapy whereas the
kinesio taping moves towards the preventive and maintenance
phase where the lymph is maintained to its motion as the taping
is done distal to proximal with the addition to the anchors
placed at each level maintaining the lymph accumulation at that
place [67,68]. According to studies that taping can work with the
maintenance phase and preventive therapy [69]. According the
research reviews the taping cannot replace the compressive multilayer bandaging as it had the ability to reduce the circumference of
the affected limb whereas the kinesio taping does not reduce but
just maintain and ease the quality of life only when combined with
the different therapy of the lymphedema management [70,71]. The
study reviews that the pragmatic impact of kinesio taping over the
compression garments is to improve the range of motion better
and effective and thus having an active impact on the quality of
life [72].

Compression sleeves
Compression sleeves plays a role in breast cancer lymphedema post
operatively when there is new surgery so as to halt the upcoming
lymphedema in limb post mastectomy, these sleeves are preventive
therapy [52]. According to the study this act as preventive therapy
like by elasticity present and equality in pressure comforting the
patient in better movement of the arm and better cosmetic look
making patient look confident and not odd one out as present
with the same skin tone of the patient color and size respectively
[53]. The compression sleeves in studies are highly comparable in
the studies with the other compression therapy such as bandaging,
kinesio taping [54]. The studies find that the compression sleeves
do not decrease the circumference but act as the preventive and
maintenance therapy, easily accepted in the work environment due
to ease in wear and looks compare to the other compression therapy
[55,56]. The study presents its significance only when combined
with the other lymphedema therapy in grades of lymphedema but
not alone; as the study suggest that the compression sleeves cannot
be the only measure to reduce the volume of the limb as some
study presented it with placebo effect [57,58].

Low level laser therapy
Low level laser therapy is the upcoming therapy also termed as photo
modulation therapy proven to be successful in the lymphedema
Angiol, Vol. 9 Iss. 4 No: 242

Complex decongestive therapy
Complete decongestive therapy also termed as the complex
decongestive therapy, which is inclusive of all the combination
therapy that is manual lymphatic drainage, exercises, compression
therapy and skin care. This CDT is inclusive of two phases that
make it programmed and significant [73,74]. The phases are
intensive phase where the patient was allowed to be intensified
and give intense management such as exercises specified with
the breast cancer related lymphedema, pooling of the lymph by
the manual technique for lymphatic drainage where the lymph
which was allowed to be directional in flow to the active lymph
nodes processing the lymph drainage by increasing circulation on
superficial level; Then the second phase that arises termed as the
maintenance phase in which the lymph was pooled is returned
back to the active lymph nodes and the decrease that occurred in
the circumference of the limb and reduction in volume is seen in
the limb and is maintained for longer hours that will lead to the
decrease in all over the lymphedema related disability leading to the
increased quality of life in all means such as physical life changes,
social problems and professional issues[75,76]. According to the
studies proving that the CDT allows in the decline in discomfort
occurred, decrease in the heaviness, increased range of motion,
progressive recovery, decline pain, decline in the burning sensation,
3
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better skin condition [77,78]. The CDT allows the patient to get
recovery by the intense phase in the limited period of time such as
three to eight weeks which is also termed as the reductive phase and
can be maintained for longer years by the compression garments
and the bandaging allowing the patient to active in personal and
professional life, making socially active in the activities of daily
living. Hence the studies established that complex decongestive
therapy is the long-lasting therapy for the management and future
prevention of the breast cancer lymphedema post-operatively [7982].

DISCUSSION
The aim of the study was to review the different research articles
providing the research of breast cancer related lymphedema. After
the reviewing different articles presenting with different criteria
of the research such as randomized control trial, comparative
studies, systemic review studies and experimental design. The
data mentioned that the breast cancer related lymphedema can
be threatening if not managed and not prevented at correct time
as can lead to permanent changes that cannot be reversed and
may lead to further complications such as sarcoma, axillary web
syndrome and many more lymphatic system disorders [83,84]. The
role of physiotherapy plays a wide role in breast cancer related
lymphedema from prevention to the management to create the
healthy life [85]. There was various therapy that are significant at the
level such as manual lymphatic drainage, intermittent pneumatic
compression which are thought as the significant at some level but
are more efficient when combined with the combination therapy
[86,87]. The role of compression garments to bandaging to kinesio
taping plays a wide role in maintaining in the lymphedema but
where the bandaging cannot be replaced by the compression
sleeves or the kinesio taping as it has the ability to reduce the
circumferential difference but kinesio taping and compression
sleeve work as the maintenance but does not efficiently reduce
the limb volume [88]. The modality therapy that is low-level laser
therapy in which have been proven to be significant in the results
of the not only the of the decline in volume but also the reduction
in the pain, reduced inflammation and better joint range [89]. The
exercises are specialized for the lymphedema which not only aims
to return to the range of motion but also to improve coordination
of the arm, increase cardiovascular ability and breathing control as
weaken by the radiation and the chemotherapy, according to the
studies there are various exercises that are planned according to the
patient’s capacity and ability to be progressive [90,91]. Complex
decongestive therapy plays the role in the accumulation of various
aspects of the lymphedema management under one umbrella with
the different goals to kept under two phases such as reductive
phase and the maintenance phase which is followed for years with
more significant and manageable and preventable results [92-95].

CONCLUSION
Studies scrutinized came to the closure with the strongest support
with complex decongestive therapy accompany by the low-level
laser therapy. The studies came to the conclusion the outcomes are
significant with the combination of various therapy together, hence
the lymphedema need to be assessed according to measurement
and grades and managed accordingly.

OPEN

ACCESS Freely available online

REFERENCES
1. Ferlay J. GLOBOCAN 2008 v1. 2, Cancer incidence and mortality
world-wide: IARC cancer base No. 10.2010.
2. Portal NH. Breast cancer awareness month. 2019.
3. Paskett ED, Naughton MJ, McCoy TP, Case LD, Abbott JM. The
epidemiology of arm and hand swelling in premenopausal breast
cancer survivors. Cancer Epidemiol Biomark Prev. 2007;16(4):775782.
4. DiSipio T, Rye S, Newman B, Hayes S. Incidence of unilateral arm
lymphoedema after breast cancer: A systematic review and metaanalysis. The lancet oncology. 2013;14(6):500-515.
5. Lawenda BD, Mondry TE, Johnstone PA. Lymphedema: A primer
on the identification and management of a chronic condition in
oncologic treatment. CA Cancer J Clin. 2009;59(1):8-24.
6. McLaughlin SA, Bagaria S, Gibson T, Arnold M, Diehl N, Crook
J, et al. Trends in risk reduction practices for the prevention of
lymphedema in the first 12 months after breast cancer surgery. Journal
of the American College of Surgeons. 2013;216(3):380-389.
7. Fu MR, Kang Y. Psychosocial impact of living with cancer-related
lymphedema. Seminars in Oncology Nursing. 2013; 29(1):50-60.
8. Shih YC, Xu Y, Cormier JN, Giordano S, Ridner SH, Buchholz TA, et
al. Incidence, treatment costs, and complications of lymphedema after
breast cancer among women of working age: a 2-year follow-up study.
Journal of clinical oncology. 2009;27(12):2007-2014.
9. Fu MR. Breast cancer-related lymphedema: Symptoms, diagnosis, risk
reduction, and management. World J Clin Oncol. 2014;5(3):241-247.
10. International Society of Lymphology. The diagnosis and treatment of
peripheral lymphedema. Consensus document of the International
Society of Lymphology. Lymphology. 2013;36(2):84-91.
11. Armer JM, Stewart BR. A comparison of four diagnostic criteria for
lymphedema in a post-breast cancer population. Lymphat Res Biol.
2005;3(4):208-217.
12. Tierney S, Aslam M, Rennie K, Grace P. Infrared optoelectronic
volumetry, the ideal way to measure limb volume. Eur J Vasc Endovasc
Surg. 1996;12(4):412-417.
13. Tierney S, Aslam M, Rennie K, Grace P. Infrared optoelectronic
volumetry, the ideal way to measure limb volume. European journal
of vascular and endovascular surgery : the official journal of the
European Society for Vascular Surgery. 1996;12(4): 412–417.
14. Fu MR, Cleland CM, Guth AA, Kayal M, Haber J, Cartwright F, et al.
L-dex ratio in detecting breast cancer-related lymphedema: reliability,
sensitivity, and specificity. Lymphology. 2013;46(2):85-96.
15. Fu M, Cleland CM, Guth AA, Qiu Z, Haber J, Cartwright-Alcarese F,
et al. The role of symptom report in detecting and diagnosing breast
cancer-related lymphedema. Euro J Clin Med Oncol. 2014:Epubahead.
16. Armer JM, Radina ME, Porock D, Culbertson SD. Predicting breast
cancer-related lymphedema using self-reported symptoms. Nursing
Res. 2003;52(6):370-379.
17. Tsai RJ, Dennis LK, Lynch CF, Snetselaar LG, Zamba GK, ScottConner C. The risk of developing arm lymphedema among breast
cancer survivors: a meta-analysis of treatment factors. Ann of Surgl
Oncol. 2009;16(7):1959-1972.

CONFLICTS OF INTEREST

18. Shaitelman SF, Chiang YJ, Griffin KD, DeSnyder SM, Smith BD,
Schaverien MV, et al. Radiation therapy targets and the risk of breast
cancer-related lymphedema: A systematic review and network metaanalysis. Breast cancer research and treatment, 2017;162(2):201-215.

There are no conflicts among the authors for the publications.

19. Hayes S, Di Sipio T, Rye S, López JA, Saunders C, Pyke C, et al.

Angiol, Vol. 9 Iss. 4 No: 242

4

Anand B, et al.
Prevalence and prognostic significance of secondary lymphedema
following breast cancer. Lymphatic Res Biol. 2011;9(3):135-141
20. Garcia LB, Guirro ECO. Montebello MIL. Effects of high voltage
electrical stimulation on lymphedema after bilateral mastectomy: a
case study. Physiotherapy and Research. 2017;14(1):67-71.
21. Vignes S, Porcher R, Arrault M, Dupuy A. Long-term management
of breast cancer-related lymphedema after intensive decongestive
physiotherapy. Breast Cancer Res Treat. 2007;101(3):285-290
22. Rockson SG, Miller LT, Senie R, Brennan MJ, Casley‐Smith JR, Földi
E, et al. Workgroup III: Diagnosis and management of lymphedema.
Cancer: Interdisciplinary International Journal of the American
Cancer Society. 1998;83(S12B):2882-2885.
23. Wittlinger H, Wittlinger G. Introduction to Dr Vodder’s Manual
Lymph Drainage, Vol. 1: Basic Course.
24. 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):15.
25. Reul-Hirche H. Manual lymph drainage when added to advice and
exercise may not be effective in preventing lymphoedema after surgery
for breast cancer. J Physiother. 2011;57(4):258.
26. Williams AF, Vadgama A, Franks PJ, Mortimer PS. A randomized
controlled crossover study of manual lymphatic drainage therapy in
women with breast cancer-related lymphoedema. Eur J Cancer Care.
2002;11(4):254-261.
27. Martín ML, Hernández MA, Avendaño C, Rodríguez F, Martínez
H. Manual lymphatic drainage therapy in patients with breast cancer
related lymphoedema. BMC cancer. 2011;11(1):1-6.
28. Andersen L, Højris I, Erlandsen M, Andersen J. Treatment of breastcancer-related lymphedema with or without manual lymphatic
drainage: a randomized study. Acta Oncologica. 2000; 39(3):399-405.
29. Castro-Sánchez AM, Moreno-Lorenzo C, Matarán-Peñarrocha GA,
Aguilar-Ferrándiz ME, Almagro-Céspedes I, Anaya-Ojeda J. Preventing
lymphoedema after breast cancer surgery by elastic restraint orthotic
and manual lymphatic drainage: A randomized clinical trial. Clinical
Medicine. 2011;137(5):204-207.
30. Fife CE, Davey S, Maus EA, Guilliod R, Mayrovitz HN. A randomized
controlled trial comparing two types of pneumatic compression for
breast cancer-related lymphedema treatment in the home. Supportive
Care in Cancer. 2012;20(12):3279-3286.
31. Dittmar A, Krause D. A comparison of intermittent compression
with single and multi-chamber systems in treatment of secondary arm
lymphedema following mastectomy. J Lymphol. 1990;14(1):27-31.
32. Swedborg I. Effects of treatment with an elastic sleeve and
intermittent pneumatic compression in post-mastectomy patients with
lymphoedema of the arm. Scand J Rehabil Med. 1984;16(1):35-41
33. Uzkeser H, Karatay S, Erdemci, B, Koc M, Senel K. Efficacy of manual
lymphatic drainage and intermittent pneumatic compression pump
use in the treatment of lymphedema after mastectomy: A randomized
controlled trial. Breast Cancer. 2015; 22(3):300-307.
34. Szolnoky G, Lakatos B, Keskeny T, Varga E, Varga M, Dobozy A, et al.
Intermittent pneumatic compression acts synergistically with manual
lymphatic drainage in complex decongestive physiotherapy for breast
cancer treatment-related lymphedema. Lymphology. 2009;42(4):188194.
35. Anand B, Kalra R, Sharma H. Effect of CDT and IPC in secondary
upper extremity lymphedema in women post breast cancer surgery
on anxiety, depression and quality of life. Indian J Physiother Occup
Ther. 2020;14(4):211-216.

Angiol, Vol. 9 Iss. 4 No: 242

OPEN

ACCESS Freely available online

36. Szuba A, Achalu R, Rockson, SG. Decongestive lymphatic therapy for
patients with breast carcinoma-associated lymphedema: A randomized,
prospective study of a role for adjunctive intermittent pneumatic
compression. Cancer: Interdisciplinary International Journal of the
American Cancer Society. 2002;95(11):2260-2267.
37. Stuiver MM, ten Tusscher MR, Agasi-Idenburg CS, Lucas C, Aaronson
NK, Bossuyt PM. Conservative interventions for preventing clinically
detectable upper-limb lymphoedema in patients who are at risk of
developing lymphoedema after breast cancer therapy. The Cochrane
database of systematic reviews. 2015;(2):CD009765.
38. Cavanaugh KM. Effects of early exercise on the development of
lymphedema in patients with breast cancer treated with axillary lymph
node dissection. J Oncol Pract. 2011;7(2):89-93
39. Cheifetz O, Haley L. Breast cancer action. Management of secondary
lymphedema related to breast cancer. Canadian family physician
Medecin de famille canadien. 2010;56(12):1277-1284.
40. 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):380-385.
41. Bicego D, Brown K, Ruddick M, Storey D, Wong C, Harris SR. Exercise
for women with or at risk for breast cancer-related lymphedema.
Physical Therapy. 2006;86(10):1398-1405.
42. Wanchai A, Armer JM. Effects of weight-lifting or resistance exercise
on breast cancer-related lymphedema: A systematic review. Inter J
Nurs Sci. 2018;6(1):92-98.
43. De Groef A, Van Kampen M, Dieltjens E, Christiaens MR, Neven
P, Geraerts I, et al. Effectiveness of postoperative physical therapy for
upper-limb impairments after breast cancer treatment: A systematic
review. Arch Phys Med Rehabil. 2015;96(6):1140-1153.
44. Courneya KS, Segal RJ, Mackey JR, Gelmon K, Reid RD, Friedenreich
CM, et al. Effects of aerobic and resistance exercise in breast cancer
patients receiving adjuvant chemotherapy: a multicenter randomized
controlled trial. J Clin Oncol. 2007;25(28):4396-4404.
45. Damstra RJ, Partsch H. Compression therapy in breast cancer-related
lymphedema: A randomized, controlled comparative study of relation
between volume and interface pressure changes. J Vascul Surg.
2009;49(5):1256-1263.
46. Oh SH, Ryu SH, Jeong HJ, Lee JH, Sim YJ. Effects of different
bandaging methods for treating patients with breast cancer-related
lymphedema. Ann Rehabil Med. 2019;43(6):677-685.
47. Vignes S, Porcher R, Arrault M, Dupuy A. Factors influencing breast
cancer-related lymphedema volume after intensive decongestive
physiotherapy. Suppor Care in Cancer. 2011;19(7):935-940.
48. Ergin G, Şahinoğlu E, Karadibak D, Yavuzşen T. Effect of bandage
compliance on upper extremity volume in patients with breast cancerrelated lymphedema. Lymphatic Res Biol. 2018;16(6):553-558.
49. Rockson SG. Lymphedema after breast cancer treatment. N Engl J
Med. 2018; 379(20):1937-1944.
50. Földi M, Földi E, Strößenreuther C, Kubik S. Földi's textbook of
lymphology: For physicians and lymphedema therapists. Elsevier
Health Sciences. 2012.
51. Sun Y, Shigaki CL, Armer JM. The influence of breast cancer
related lymphedema on women's return-to-work. Women's health.
2020;16:1745506520905720.
52. Ochalek K, Gradalski T, Partsch H. Preventing early postoperative
arm swelling and lymphedema manifestation by compression sleeves
after axillary lymph node interventions in breast cancer patients: a
randomized controlled trial. J Pain Symptom Manage. 2017;54(3):346354.

5

Anand B, et al.
53. Ochalek K, Partsch H, Gradalski T, Szygula Z. Do compression sleeves
reduce the incidence of arm lymphedema and improve quality of life?
Two-year results from a prospective randomized trial in breast cancer
survivors. Lymphatic Res Biol. 2019;17(1):70-77.
54. King M, Deveaux A, White H, Rayson D. Compression garments
versus compression bandaging in decongestive lymphatic therapy for
breast cancer-related lymphedema: A randomized controlled trial.
Supp Care in Cancer. 2012;20(5):1031-1036.
55. Osório F, Ferro L, Garrido L, Henriques A, Cruz J, Fangueiro R, et al.
Satisfaction with a therapeutic sleeve for arm lymphedema secondary
to breast cancer treatment: Controlled crossover trial. Porto Biomed
J. 2017;2(1):13-17.
56. Radina ME, Armer JM, Culbertson SD, Dusold JM. Post-breast cancer
lymphedema: Understanding women's knowledge of their condition.
Oncology Nursing Forum. 2004;31(1).
57. Ochalek K, Gradalski T, Szygula Z, Partsch H. Physical activity with
and without arm sleeves: Compliance and quality of life after breast
cancer surgery-a randomized controlled trial. Lymphat Res Biol.
2018;16(3):294-299.
58. Wu JS, Wong RK, Lloyd NS, Johnston M, Bezjak A, Whelan
T. Supportive care guidelines Group of Cancer Care Ontario.
Radiotherapy fractionation for the palliation of uncomplicated
painful bone metastases-an evidence-based practice guideline. BMC
cancer. 2004;4:71.
59. Baxter GD, Liu L, Petrich S, Gisselman AS, Chapple C, Anders
JJ, et al. Low level laser therapy (Photobiomodulation therapy) for
breast cancer-related lymphedema: A systematic review. BMC cancer.
2017;17(1):833.
60. Omar MTA, Shaheen AAM, Zafar H. A systematic review of the effect
of low-level laser therapy in the management of breast cancer-related
lymphedema. Supp Care in Cancer. 2012;20(11):2977-2984.
61. Dirican A, Andacoglu O, Johnson R, McGuire K, Mager L, Soran A.
The short-term effects of low-level laser therapy in the management
of breast-cancer-related lymphedema. Supp Care in Cancer.
2011;19(5):685-690.
62. 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.
63. Lau RW, Cheing GL. Managing postmastectomy lymphedema with
low-level laser therapy. Photomed Laser Surg. 2009;27(5):763-769.

OPEN

ACCESS Freely available online

D, et al. Evaluation of the effectiveness of kinesio taping application in
a patient with secondary lymphedema in breast cancer: a case report.
Przeglad menopauzalny Menopause Review. 2014;13(1):73-77.
70. Malicka I, Rosseger A, Hanuszkiewicz J, Woźniewski M. Kinesiology
taping reduces lymphedema of the upper extremity in women after
breast cancer treatment: A pilot study. Przeglad Menopauzalny
Menopause Review. 2014;13(4):221-226.
71. Ergin G, Şahinoğlu E, Karadibak D, Yavuzşen T. Effectiveness of
kinesio taping on anastomotic regions in patients with breast cancerrelated lymphedema: A randomized controlled pilot study. Lymphatic
Res Biol. 2019;17(6):655-660.
72. Kaya E, Kaplan C, Dandin O. Kinesio taping for breast cancer related
lymphedema. J Breast Health. 2012;8(4):166-168.
73. Pajero Otero V, García Delgado E, Martín Cortijo C, Romay
Barrero HM, de Carlos Iriarte E, Avendaño-Coy J. (2019). Kinesio
taping versus compression garments for treating breast cancer-related
lymphedema: A randomized, cross-over, controlled trial. Clinic
Rehabil. 2019;33(12):1887-1897.
74. Park JE, Jang HJ, Seo KS. Quality of life, upper extremity function
and the effect of lymphedema treatment in breast cancer related
lymphedema patients. Ann Rehabil Med. 2012;36(2):240.
75. Duyur Cakıt B, Pervane Vural S, Ayhan FF. Complex decongestive
therapy in breast cancer-related lymphedema: Does obesity affect the
outcome negatively?. Lymphatic Res Biol. 2019;17(1):45-50.
76. Sezgin Ozcan D, Dalyan M, Unsal Delialioglu S, Duzlu U, Polat
CS, Koseoglu BF. Complex decongestive therapy enhances upper
limb functions in patients with breast cancer-related lymphedema.
Lymphatic Res Biol. 2018;16(5):446-452.
77. Haghighat S, Lotfi-Tokaldany M, Maboudi AK, Karami M, Bahadori
A, Weiss J. Predictive factors of response to phase I complete
decongestive therapy in upper extremity lymphedema following breast
carcinoma in Iran. Lymphology. 2013;46(2):97-104.
78. Moattari M, Jaafari B, Talei A, Piroozi S, Tahmasebi S, Zakeri, Z. The
effect of combined decongestive therapy and pneumatic compression
pump on lymphedema indicators in patients with breast cancer related
lymphedema. Iran Red Crescent Med J. 2012;14(4):210.
79. Yesil H, Eyigör S, Caramat İ, Işık R. Effects of complex decongestive
therapy on quality of life, depression, neuropathic pain, and fatigue in
women with breast cancer-related lymphedema. J Phys Med Rehabil.
2017;63(4):329.

64. Baxter GD, Liu L, Tumilty S, Petrich S, Chapple C, Anders JJ, et al.
Low level laser therapy for the management of breast cancer-related
lymphedema: A randomized controlled feasibility study. Lasers Surg
Med. 2018;50(9):924-932.

80. Haghighat S, Lotfi-Tokaldany M, Yunesian M, Akbari ME, Nazemi
F, Weiss J. Comparing two treatment methods for post mastectomy
lymphedema: Complex decongestive therapy alone and in
combination with intermittent pneumatic compression. Lymphology.
2010;43(1):25-33.

65. 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):1289-1295.

81. Kim SJ, Yi CH, Kwon OY. Effect of complex decongestive therapy on
edema and the quality of life in breast cancer patients with unilateral
lymphedema. Lymphol. 2007;40(3):143-151.

66. Collins S, Bradley N, Fitzgibbon S, McVeigh J. Kinesiology taping
for breast lymphoedema after breast cancer treatment: A feasibility
randomised controlled trial. Physiother Pract Res. 2018;39:107-116.

82. Bagheri H, Arab-Kheradmand A, Montazeri A, Razavi F, Mousavi S,
Nafissih S. Comparing the effect of complex decongestive physical
therapy with combination of intermittent pneumatic compression
pump and complex decongestive physical therapy on secondary upper
extremity lymphedema volume and quality of life in patients with
breast. J Modern Rehabil. 2016;104-109.

67. Kasawara KT, Mapa JMR, Ferreira V, Added MAN, Shiwa SR,
Carvas N, et alEffects of Kinesio Taping on breast cancer-related
lymphedema: A meta-analysis in clinical trials. Physiother Theory
Pract. 2018;34(5):337-345.
68. Smykla A, Walewicz K, Trybulski R, Halski T, Kucharzewski M,
Kucio C, et al. Effect of Kinesiology Taping on breast cancer-related
lymphedema: a randomized single-blind controlled pilot study.
BioMed Res Int. 2013.
69. Taradaj J, Halski T, Zduńczyk M, Rajfur J, Pasternok M, Chmielewska
Angiol, Vol. 9 Iss. 4 No: 242

83. Melam GR, Buragadda S, Alhusaini AA, Arora N. Effect of complete
decongestive therapy and home program on health-related quality of
life in post mastectomy lymphedema patients. BMC Women's Wealth.
2016;16(1):23.
84. Lee JH, Shin BW, Jeong HJ, Kim GC, Kim DK, Sim YJ.
Ultrasonographic evaluation of therapeutic effects of complex

6

Anand B, et al.
decongestive therapy in breast cancer-related lymphedema. Ann
Rehabil Medicine. 2013;37(5):683.
85. Thomas RC, Hawkins K, Kirkpatrick SH, Mondry TE, GabramMendola S, Johnstone PA. Reduction of lymphedema using complete
decongestive therapy: Roles of prior radiation therapy and extent of
axillary dissection. J Soc Integrat Oncol. 2007;5(3).
86. De Groef A, Van Kampen M, Dieltjens E, Christiaens MR, Neven
P, Geraerts I, et al. Effectiveness of postoperative physical therapy for
upper-limb impairments after breast cancer treatment: A systematic
review. Arch Phys Med Rehabil. 2015;96(6):1140-1153.
87. Chang CJ, Cormier JN. Lymphedema interventions: exercise, surgery,
and compression devices. Seminars in Oncology Nursing. 2013; 29(1):
28-40. WB Saunders.
88. Lu SR, Hong RB, Chou W, Hsiao PC. Role of physiotherapy and
patient education in lymphedema control following breast cancer
surgery. Therapeutics and Clinical Risk Management. 2015;11:319.
89. Soran A, Ozmen T, McGuire KP, Diego EJ, McAuliffe PF, Bonaventura
M, et al. The importance of detection of subclinical lymphedema for
the prevention of breast cancer-related clinical lymphedema after
axillary lymph node dissection: A prospective observational study.
Lymphatic Res Biol. 2014;12(4):289-294.

Angiol, Vol. 9 Iss. 4 No: 242

OPEN

ACCESS Freely available online

90. Leal NFBDS, Carrara HHA, Vieira KF, Ferreira CHJ. Physiotherapy
treatments for breast cancer-related lymphedema: A literature review.
Latin American J Nursing. 2009;17(5):730-736.
91. Morrell RM, Halyard MY, Schild SE, Ali MS, Gunderson LL, Pockaj
BA. Breast cancer-related lymphedema. Mayo Clinic Proceedings.
2005;80(11):1480-1484.
92. Omar MTA, Shaheen AAM, Zafar H. A systematic review of the effect
of low-level laser therapy in the management of breast cancer-related
lymphedema. Suppor Care in Cancer. 2012;20(11):2977-2984.
93. 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):1-13.
94. McClure MK, McClure RJ, Day R, Brufsky AM. Randomized
controlled trial of the breast cancer recovery program for women with
breast cancer-related lymphedema. Am J Occup Ther. 2010;64(1):5972.
95. Kim SJ, Yi CH, Kwon OY. Effect of complex decongestive therapy on
edema and the quality of life in breast cancer patients with unilateral
lymphedema. Lymphol. 2007;40(3):143-151.

7

