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a b s t r a c t
INTRODUCTION: One of the most common disabling complications in breast cancer (BC) patients is breast cancer-related lymphedema 
(BCRL), a pathological condition affecting both physical and psychological function, with detrimental consequences on health-related quality of 
life (HR-QoL). Rehabilitation has a key role in the comprehensive management of this condition with several studies reporting positive results 
after performing complex decongestive therapies (CDT) in these women. Kinesio taping (KT) is a rather recent therapeutic approach to treat 
BCRL, however, evidence in literature regarding its effectiveness is far from being fully characterized. Therefore, this systematic review aimed 
at assessing the role of KT among the CDT to treat BCRL.
EVIDENCE ACQUISITION: PubMed, Scopus, and Web of Science were systematically searched from inception until May 5th, 2022 to de-
termine randomized control trials (RCTs) reporting patients with BCRL; KT as intervention; limb volume as outcome (PROSPERO number: 
CRD42022349720).
EVIDENCE SYNTHESIS: Out of the documents identified, 123 were eligible for data screening, and only 7 RCTs satisfied the eligibility criteria 
and were included. We found that KT might have a positive effect on limb volume reduction in patients with BCRL, albeit there is little evidence 
for low quality of the included studies.
CONCLUSIONS: Taken together, this systematic review showed that KT did not significantly reduce the upper limb volume in BCRL 
women, albeit it seemed to increase the flow rate during the passive exercise. Further high-quality-studies are mandatory to improve the 
knowledge in order to include the KT might into a multidisciplinary rehabilitative approach for the management of BC survivors affected 
by lymphedema.
(Cite this article as: Marotta N, Lippi L, Ammendolia V, Calafiore D, Inzitari MT, Pinto M, et al. Efficacy of kinesio taping on upper limb volume re-
duction in patients with breast cancer-related lymphedema: a systematic review of randomized controlled trials. Eur J Phys Rehabil Med 2023;59:237-
47. DOI: 10.23736/S1973-9087.23.07752-3)
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tape that might promote the activation of blood microcir-
culation and lymphatic drainage through the elevation of 
the skin and facilitating passage of lymph to the vascular 
system.32

KTs stretch the skin lightly, developing space between 
the dermis and fascia.33 in this scenario, it has been pro-
posed that KT effects are quite comparable to compression 
treatment since it diminishes capillary filtration instead 
than enhancing. Moreover, KT might have overlapping 
features with manual lymphatic drainage, with therapeutic 
effects that can persist up to 24 hours.17

Therefore, KT would seem to increase lymphatic flow 
and could be used in the treatment of BCRL, relieving 
tissue fluid congestion, increasing blood and lymphatic 
microcirculation, but above all subcutaneous lymphatic 
drainage.34

Albeit KT has been proposed as a promising non-phar-
macological intervention to manage BCRL, Smile et al.35 
recently underlined a large gap of knowledge about the op-
timal therapeutic strategies for improving symptoms and 
reducing limb volume in patients with lymphedema.

Previous systematic reviews36-38 failed to demonstrate 
significant advantages of KT compared to other treat-
ments. As a result, its role in a comprehensive rehabilita-
tion approach is far from being fully characterized.

Therefore, this systematic review of randomized con-
trolled trials (RCTs) aimed to update the state of the art 
about KT use in BCRL to describe the state-of-art of the 
evidence supporting KT to be part of the comprehensive 
rehabilitative management of BCRL patients.

Evidence acquisition

Search strategy

In this systematic review of RCTs, PubMed, Web of Sci-
ence, and Scopus were systematically searched for articles 
published from the inception until September 30th, 2022, 
for distinctive databases, through the procedure described 
in table i.

In addition, two reviewers performed a further manual 
search of the references of previous systematic reviews on 
analogous topics. All the methodological approaches of 
this systematic review respected the guidance of Preferred 
Reporting Items for Systematic Reviews and Meta-Anal-
yses (PRISMA) guidelines39 and the Cochrane Handbook 
for Systematic Reviews of Interventions.40 the study pro-
tocol has been registered to the International prospective 
register of systematic reviews (PROSPERO, registration 
number: CRD42022349720).

Introduction

breast cancer (BC) is the malignancy with the high-
est incidence in women, and its prevalence is con-

tinuously rising worldwide.1, 2 to date, recent advances in 
therapeutic interventions significantly reduced BC-related 
death rates with an increasing number of BC survivors, 
leading to a high prevalence of disabling sequelae of can-
cer and its treatments, including Breast Cancer-Related 
Lymphedema (BCRL).3, 4

BCRL is defined as arm oedema in BC patients induced 
by axillary lymphatic flow interruption, and it is an aggre-
gation of protide-rich fluids that generate consistent swell-
ing of the involved part of the body.5, 6 The progressive 
abnormal accumulation of fluid in the interstitial space, if 
left untreated, activates a damaging event cascade culmi-
nating in adipose deposit and fibrosis. Thus, chronic and 
disabling core of lymphedema might enclose a harmful 
impact on the physical and psychosocial well-being of BC 
survivors.4 Moreover, it has been widely established that 
lymphedema impacts body image, decreases self-esteem, 
provokes discomfort, functional impairment, pain, depres-
sion, anxiety, affecting family and social relations, with 
detrimental consequences on health-related quality of life 
(HR-QoL).7-9 To date, several risk factors have been iden-
tified to play a role in lymphedema onset, including ex-
tensive axillary disease, obesity, positive axillary lymph 
nodes, radiation therapy, and tumor-specific features.10, 11

In this scenario, a comprehensive rehabilitation ap-
proach is needed to target the multidimensional effects of 
lymphedema with physical therapy, weight management, 
and dietary supplements to reduce upper limb volume and 
improve overall well-being of patients with BCRL.12-16 
Following the current guidelines,14 bcrl should be treat-
ed conservatively with a complete decongestive therapy 
(CDT), as well as physical exercise, manual lymphatic 
drainage, and multilayer compression bandages.17-20 More-
over, an early and appropriate intervention can lead to a 
diminishing complication incidence, improving the prog-
nosis of the clinical status.21-23 On the other hand, surgical 
management should be taken into account in advanced stag-
es, if conservative treatments are no more effective.12, 24, 25

In the recent years, new rehabilitation techniques have 
been proposed to alleviate edema, pain, and sensorial dys-
function of the upper limbs related to BCRL.6, 26 in par-
ticular, growing attention in scientific literature has been 
raised to kinesio taping (KT) which has been proposed as a 
safe and effective rehabilitation therapy for several diseas-
es.27-31 This novel rehabilitation technique has been devel-
oped by Dr. Kenzo Kase and consists of elastic adhesive 
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Risk of bias assessment

The estimation of the methodological quality of the in-
cluded studies was conducted through the adoption of the 
risk of bias in version 2 of the Cochrane risk-of-bias tool 
for randomized trials (RoB 2). Two authors distinctly as-
sessed each paper, and any divergences were resolved in-
volving a third author. Bias degree was described RoB 2 
domains: 1) randomization model; 2) allocation disguise; 
3) participants and personnel blinding; 4) outcome valua-
tion blinding; 5) outcome data report; 6) selective report-
ing of results; 7) other potential bias.

Selection criteria

all the potential articles were independently screened by 
two reviewers for eligibility after removing duplicates. 
Any disagreement has been settled with a third reviewer 
consultation. Through a PICO model, all papers were eval-
uated for eligibility. More in detail the PICO was:

• P) participants involved patients with post-surgical 
BCRL diagnosis;

• I) interventions involved rehabilitative approaches in-
cluding KT for lymphatic drainage, administered in com-
bination with other rehabilitation treatments or alone;

• C) comparison will be conventional rehabilitation;
• O) outcome measure consisted of upper limb volume 

changes, assessed with any quantification method.
We included only RCTs published in international peer-

reviewed Journals. We excluded: 1) studies on children; 2) 
papers with a language other than English; 3) pilot study 
design; 4) full-text unavailability; 5) animal models manu-
scripts.

Data extraction and data synthesis

The data extraction was carried out independently by 
two reviewers through a customized sheet on Microsoft 
Excel. In case of extractive discrepancies, the agreement 
was reached through the involvement of a third auditor. 
Data extraction followed a descriptive approach: authors, 
nation, sample size, age (year), severity of lymphedema, 
intervention, control, outcome main findings. After the 
extraction, all data have been synthesized independently 
by two different authors from full-text documents. Any 
disagreement has been settled with a third reviewer con-
sultation.

The results were provided as a descriptive summary 
through text and tables, to ensure a clear explanation of 
the characteristics and major findings of the included 
studies.

Table I.—� Keyword search strategy for each database.
PubMed
(“breast cancer” OR “breast neoplasm” OR “breast cancer related lymphedema”) AND (“edema” OR “oedema” OR “lymphedema” OR “lymphedema 
volume” OR “lymphoedema volume” OR “upper limb volume” OR “upper extremity volume” OR “cirtometry”) AND (“kinesiotaping” OR 
“kinesiotape” OR “tape” OR “taping” OR “kinesio tape” OR “kinesio taping” OR “physiotape”)
Scopus
TITLE-ABS-KEY(((“breast cancer” OR “breast neoplasm” OR “breast cancer related lymphedema”) AND (“edema” OR “oedema” OR 
“lymphedema” OR “lymphedema volume” OR “lymphoedema volume” OR “upper limb volume” OR “upper extremity volume” OR “cirtometry”) 
AND (“kinesiotaping” OR “kinesiotape” OR “tape” OR “taping” OR “kinesio tape” OR “kinesio taping” OR “physiotape”)))
Web of Science
((“breast cancer” OR “breast neoplasm” OR “breast cancer related lymphedema”) AND (“edema” OR “oedema” OR “lymphedema” OR 
“lymphedema volume” OR “lymphoedema volume” OR “upper limb volume” OR “upper extremity volume” OR “cirtometry”) AND (“kinesiotaping” 
OR “kinesiotape” OR “tape” OR “taping” OR “kinesio tape” OR “kinesio taping” OR “physiotape”))

Figure 1.—PRISMA 2020 flow diagram for systematic review.
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Evidence synthesis

Study characteristics

The applied research strategy found a total of 271 arti-
cles in the aforementioned databases. After the removal 
of the duplicate articles (N.=148), 123 manuscripts were 
reviewed and filtered by title and abstract, leading to the 
exclusion of 101 articles. Out of 22 full-text articles as-
sessed for eligibility, 7 studies41-47 were included in this 
systematic review, as illustrated by the PRISMA 2020 
Flow diagram (Figure 1).

The main characteristics of the studies included in 
the present systematic review were reported by Table 
ii.41-47

Figure 2.—Kinesio tape application methods (A: Basoglu et al.;41 B: 
Ozsoy-Unubol et al.;42 C: Pajero Otero et al.;43 D: Pekyavaş et al.;44 E: 
tantawy et al.;45 F: Taradaj et al.;46 G: Torres Lacomba et al.47).

Table II.—� Main characteristics of the studies included in the systematic review.
authors Nation Sample Age (year) severity of 

lymphedema intervention control Outcome Main findings

Basoglu C. et al.41 Türkiye Total: N.=.40
Group 1: 20
Group 2: 20

Tot: NA
Group 1: 53.7±8.6
Group 2: 53.4±8.3

Grade II Group 1: 5-cm wide standard tapes (Kinesio® Tex Classic). 
A total of 6 tapes, 3 above the elbow and 3 below the 
elbow

Group 2: physiotherapist for the first week, 5 days 
a week. MLD, compression bandages, exercise, 
and skincare. MLD was applied to the side of the 
affected limb quadrant, starting at the base of the 
neck and then progressing to the limb.

Circumference difference (cm), volume 
difference (mL), Grip strength (kg), 
Q-DASH, Fact-B. Data were collected 
at T0 (baseline) and at T1 (4 weeks).

There was no significant difference between the two groups in 
terms of clinical improvements even with respect to the initial 
assessment of all outcomes (P>0.05).

Ozsoy-Unubol, T. et al.42 Türkiye Tot: N.=35
Group 1: 16
Group 2: 19

Tot: NA
Group 1: 50.5±6.4
Group 2: 54.5±7.4

Grade I Group 1: KT was applied at intervals in three-four days 
intervals for four weeks. KT was performed on the arms 
and forearms with a 4-fan type tape. The anchor started 
without tension and the tails of the 15% tension tape were 
applied to the medial, anterior, and posterior aspects of 
distal affected upper limb.

Group 2: patients were treated daily with CGs for 
23 hours, preventive measures, education, and 
exercises.

Circumference measurements (cm). 
the shoulder range of motion (ROM) 
was measured with a goniom eter, and 
pain, heaviness, and the sensation of 
tightness were assessed with a Visual 
Analog Scale (VAS).

Both groups had decreases in all classes of arm circumference 
differences at the end of the therapy and at three-month follow-
up. Significant differences were detected early post treatment 
in the wrist, 15 cm distal from ME, and within the ME of the 
CG group.

Pajero Otero, V. et al.43 spain Tot: N.=30
Group 1: 15
Group 2: 15

Tot: NA
Group 1: Group 2:

Grade II/III Group 1 received KT (24 h/day during 4 weeks and 
replaced every week) followed by therapy with CGs. KT 
consisted of parallel strips, 1.25 cm wide, covering the 
distal affected upper limb in a spiral model, starting from 
the contralateral axilla, passing through the patient’s back.

Group 2 received compression garments which were 
followed by kinesio taping.

Relative change in volume and the 
relative change in volume of BRCL 
upper limb. shoulder ROM, and 
pain, heaviness, and the sensation of 
tightness were assessed with a 5-points 
Likert Scale.

Kinesio taping decreases BCRL lymphedema during its keeping 
phase compared to CGs. Moreover, upper limb ranges of 
motion improve significantly after KT application.

Pekyavaş, N.Ö. et al.44 Türkiye Tot: N.=45
Group 1: 15
Group 2: 15
Group 3: 15

Tot: NA
Group 1: 56.5±9.4
Group 2: 49.6±10.5
Group 3: 58±8.5

Grade II/III CDT consisting of skin care, MLD, compression 
application, and exercise program, with KT lymphatic 
correction application Each intervention underwent five 
sessions per week in the 2-week treatment program

The second group underwent CDT enclosing 
skin care, short-stretch multilayer compression 
application, MLD, and an exercise program.

The third group likewise performed CDT consisting 
of skin care, MLD, compression application, and 
exercise program, but KT lymphatic correction 
application was applied under the bandage

Lymphedema volume (mL). SF-36. VAS 
was used to assess stiffness, numbness, 
heaviness and discomfort. Assessment 
timepoints were set before and at the 
end of therapy (10th day) and a follow-
up visit one month after the end of 
treatment.

The combination of KT with CDT (skincare, MLD and exercise) 
might have encouraging results on diminishing the BCRL 
symptoms

tantawy, s.a. et al.45 Egypt Tot: N.=59
Group 1: 30
Group 2: 29

Tot: NA
Group 1: 54.3±4.16
Group 2: 55.15±.27

Grade II/III Group 1 underwent 2 KT sessions per 3 weeks. The KT 
involved one fan shape for the chest, 2 fan respectively 
for the arm, and the forearm, and lastly one fan for the 
wrist.

Group 2 underwent CGs (20-60 mmHg) daily for at 
least 15 hours for three weeks.

Circumference measurements (cm). 
SPADI, handgrip strength, and quality 
of life (EORTC QLQ-C30). pre and 
post 3 weeks of intervention

Significant reduction in limb circumference was demonstrated 
in the KT group. Moreover there was a significant impact in 
SPADI score, handgrip strength, and overall QoL at the end of 
the treatment (P<0.05) compared to PG group

Taradaj, J. et al.46 poland Tot: N.=70
Group 1: 22
Group 2: 23
Group 3: 25

Tot: NA
Group 1: 60.3±4.2
Group 2: 63.2±5.1
Group 3: 62.4±4.8

Grade II/III Group 1 underwent KT (6 fans, up to 15% stretch) with 
MLD and intermittent pneumatic compression. KT 
included two fans from elbow to fingers, two fans from 
the axilla to the elbow, one fan from axillary nodes along 
the chest to the unaffected axillary side, and one from the 
inguinal region on the affected side along the trunk to the 
axillary contralateral side.

Group 2: sham KT combined with intermittent 
pneumatic compression and MLD. An adhesive 
had the same colour of KT, but without therapeutic 
characteristics. Methodology and application were 
the same as in group A.

Group 3: Standard procedure (intermittent pneumatic 
compression and MLD and multilayered bandaging.

Limb volume (cm3), handgrip strength, 
Range of motion was evaluated with 
standard goniometric measurement 
was performed (Baseline device; 
Technomex). The BCRL volume 
was assessed using an optoelectronic 
perometer. Timepoints were set at T0 
(baseline) and at T1 (4 weeks).

After the treatment, KT reported a not significant reduction of 
grade II and III of BCRL.

Torres Lacomba, M. et al.47 spain Tot: N.= 146
Group I: 29
Group 2: 28
Group 3: 30
Group 4: 29
Group 5: 30

Tot: NA
Group 1: 59.6±10.6
Group 2: 58 11.4
Group 3: 56.2±11.5
Group 4: 58±13.8
Group 5: 59.8±9.4

Grade I/II Group I underwent KT with 15-20% tension. KT included 
2 fans (4 straps) for shoulder, 2 fans (4 straps) for elbow, 
and 2 fans (4 straps) for wrist.

Group 2: Multilayer bandage group
Group 3: simplified multilayer group
Group 4: Cohesive group
Group 5: Adhesive group

Percentage excess volume change. Other 
outcomes measured were heaviness and 
tightness symptoms, and bandage or 
tape perceived comfort with a 10-point 
scale

Simplified multilayer seems more effective and more 
comfortable than multilayer bandage. Cohesive bandage seems 
as effective as simplified multilayer and multilayer bandage. 
Nevertheless, KT appeared to be the least effective

M: male, F: female; KT: kinesio tape; MLD: manual lymphatic drainage; MMDC: moisture meter-D compact; CDT: complex decongestive therapy; CG: compression 
garment.
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plied KT on the arms and forearms with a 4 fan strip type 
with a no tension anchor, while the 15% tension tails on 
the anterior, medial, and posterior facets of the forearms 
and arms (Figure 2B). Pajero Otero et al.43 used 1.25 cm 
wide strips starting from the contralateral axilla, along the 
patient’s back, and spiraling over the upper limb to the af-
fected carpus (Figure 2C). No tension has been set on the 
already stretched skin to generate convolutions. Taping 
was maintained 24 hours per day for 4 weeks, eventually 
replaced every week. Pekyavaş et al.44 involved skin care 
education, self- lymphatic drainage instruction, exercise 
protocol, and a KT Lymphatic Correction Method admin-
istered with two fans on the chest, a 5-strip tape arranged in 
a spiral up to the wrist with a following fan on the carpus up 
to the 5 fingers of the hand affected by the disorder (Figure 

Kinesio taping

An overview with pictures of the different KT applications 
is depicted in Figure 2,41-47 to fully understand the proce-
dures. Basoglu et al.41 administered one KT session per 
week for four weeks protocol. The authors used six tapes, 
three above and three below the elbow, with spiral and 
cross shapes along the arm, forearm, and anterior axillary-
axillary anastomoses on the affected extremity (as depicted 
by Figure 2A). The tape length was adjusted according 
to the patient’s limb size. The tape preparation involved 
4-lane (4 strip fan cut) and the 5 cm-section with the end 
left uncut. The uncut (anchor) end of the tape was placed 
near the unaffected lymph node and in accordance with the 
direction of the lymphatic flow. Ozsoy-Unubol et al.42 ap-

Table II.—� Main characteristics of the studies included in the systematic review.
authors Nation Sample Age (year) severity of 

lymphedema intervention control Outcome Main findings

Basoglu C. et al.41 Türkiye Total: N.=.40
Group 1: 20
Group 2: 20

Tot: NA
Group 1: 53.7±8.6
Group 2: 53.4±8.3

Grade II Group 1: 5-cm wide standard tapes (Kinesio® Tex Classic). 
A total of 6 tapes, 3 above the elbow and 3 below the 
elbow

Group 2: physiotherapist for the first week, 5 days 
a week. MLD, compression bandages, exercise, 
and skincare. MLD was applied to the side of the 
affected limb quadrant, starting at the base of the 
neck and then progressing to the limb.

Circumference difference (cm), volume 
difference (mL), Grip strength (kg), 
Q-DASH, Fact-B. Data were collected 
at T0 (baseline) and at T1 (4 weeks).

There was no significant difference between the two groups in 
terms of clinical improvements even with respect to the initial 
assessment of all outcomes (P>0.05).

Ozsoy-Unubol, T. et al.42 Türkiye Tot: N.=35
Group 1: 16
Group 2: 19

Tot: NA
Group 1: 50.5±6.4
Group 2: 54.5±7.4

Grade I Group 1: KT was applied at intervals in three-four days 
intervals for four weeks. KT was performed on the arms 
and forearms with a 4-fan type tape. The anchor started 
without tension and the tails of the 15% tension tape were 
applied to the medial, anterior, and posterior aspects of 
distal affected upper limb.

Group 2: patients were treated daily with CGs for 
23 hours, preventive measures, education, and 
exercises.

Circumference measurements (cm). 
the shoulder range of motion (ROM) 
was measured with a goniom eter, and 
pain, heaviness, and the sensation of 
tightness were assessed with a Visual 
Analog Scale (VAS).

Both groups had decreases in all classes of arm circumference 
differences at the end of the therapy and at three-month follow-
up. Significant differences were detected early post treatment 
in the wrist, 15 cm distal from ME, and within the ME of the 
CG group.

Pajero Otero, V. et al.43 spain Tot: N.=30
Group 1: 15
Group 2: 15

Tot: NA
Group 1: Group 2:

Grade II/III Group 1 received KT (24 h/day during 4 weeks and 
replaced every week) followed by therapy with CGs. KT 
consisted of parallel strips, 1.25 cm wide, covering the 
distal affected upper limb in a spiral model, starting from 
the contralateral axilla, passing through the patient’s back.

Group 2 received compression garments which were 
followed by kinesio taping.

Relative change in volume and the 
relative change in volume of BRCL 
upper limb. shoulder ROM, and 
pain, heaviness, and the sensation of 
tightness were assessed with a 5-points 
Likert Scale.

Kinesio taping decreases BCRL lymphedema during its keeping 
phase compared to CGs. Moreover, upper limb ranges of 
motion improve significantly after KT application.

Pekyavaş, N.Ö. et al.44 Türkiye Tot: N.=45
Group 1: 15
Group 2: 15
Group 3: 15

Tot: NA
Group 1: 56.5±9.4
Group 2: 49.6±10.5
Group 3: 58±8.5

Grade II/III CDT consisting of skin care, MLD, compression 
application, and exercise program, with KT lymphatic 
correction application Each intervention underwent five 
sessions per week in the 2-week treatment program

The second group underwent CDT enclosing 
skin care, short-stretch multilayer compression 
application, MLD, and an exercise program.

The third group likewise performed CDT consisting 
of skin care, MLD, compression application, and 
exercise program, but KT lymphatic correction 
application was applied under the bandage

Lymphedema volume (mL). SF-36. VAS 
was used to assess stiffness, numbness, 
heaviness and discomfort. Assessment 
timepoints were set before and at the 
end of therapy (10th day) and a follow-
up visit one month after the end of 
treatment.

The combination of KT with CDT (skincare, MLD and exercise) 
might have encouraging results on diminishing the BCRL 
symptoms

tantawy, s.a. et al.45 Egypt Tot: N.=59
Group 1: 30
Group 2: 29

Tot: NA
Group 1: 54.3±4.16
Group 2: 55.15±.27

Grade II/III Group 1 underwent 2 KT sessions per 3 weeks. The KT 
involved one fan shape for the chest, 2 fan respectively 
for the arm, and the forearm, and lastly one fan for the 
wrist.

Group 2 underwent CGs (20-60 mmHg) daily for at 
least 15 hours for three weeks.

Circumference measurements (cm). 
SPADI, handgrip strength, and quality 
of life (EORTC QLQ-C30). pre and 
post 3 weeks of intervention

Significant reduction in limb circumference was demonstrated 
in the KT group. Moreover there was a significant impact in 
SPADI score, handgrip strength, and overall QoL at the end of 
the treatment (P<0.05) compared to PG group

Taradaj, J. et al.46 poland Tot: N.=70
Group 1: 22
Group 2: 23
Group 3: 25

Tot: NA
Group 1: 60.3±4.2
Group 2: 63.2±5.1
Group 3: 62.4±4.8

Grade II/III Group 1 underwent KT (6 fans, up to 15% stretch) with 
MLD and intermittent pneumatic compression. KT 
included two fans from elbow to fingers, two fans from 
the axilla to the elbow, one fan from axillary nodes along 
the chest to the unaffected axillary side, and one from the 
inguinal region on the affected side along the trunk to the 
axillary contralateral side.

Group 2: sham KT combined with intermittent 
pneumatic compression and MLD. An adhesive 
had the same colour of KT, but without therapeutic 
characteristics. Methodology and application were 
the same as in group A.

Group 3: Standard procedure (intermittent pneumatic 
compression and MLD and multilayered bandaging.

Limb volume (cm3), handgrip strength, 
Range of motion was evaluated with 
standard goniometric measurement 
was performed (Baseline device; 
Technomex). The BCRL volume 
was assessed using an optoelectronic 
perometer. Timepoints were set at T0 
(baseline) and at T1 (4 weeks).

After the treatment, KT reported a not significant reduction of 
grade II and III of BCRL.

Torres Lacomba, M. et al.47 spain Tot: N.= 146
Group I: 29
Group 2: 28
Group 3: 30
Group 4: 29
Group 5: 30

Tot: NA
Group 1: 59.6±10.6
Group 2: 58 11.4
Group 3: 56.2±11.5
Group 4: 58±13.8
Group 5: 59.8±9.4

Grade I/II Group I underwent KT with 15-20% tension. KT included 
2 fans (4 straps) for shoulder, 2 fans (4 straps) for elbow, 
and 2 fans (4 straps) for wrist.

Group 2: Multilayer bandage group
Group 3: simplified multilayer group
Group 4: Cohesive group
Group 5: Adhesive group

Percentage excess volume change. Other 
outcomes measured were heaviness and 
tightness symptoms, and bandage or 
tape perceived comfort with a 10-point 
scale

Simplified multilayer seems more effective and more 
comfortable than multilayer bandage. Cohesive bandage seems 
as effective as simplified multilayer and multilayer bandage. 
Nevertheless, KT appeared to be the least effective

M: male, F: female; KT: kinesio tape; MLD: manual lymphatic drainage; MMDC: moisture meter-D compact; CDT: complex decongestive therapy; CG: compression 
garment.
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readings in Newton. Additionally, Ozsoy-Unubol et al.,42 
Taradaj et al.,46 and Pajero Otero et al.43 measured the 
shoulder range of motion (ROM) with a goniometer. Three 
authors42, 44, 47 evaluated pain, heaviness, and the sensation 
of tightness with a Visual Analog Scale (VAS).

Regarding functioning, Basoglu et al.41 utilized the 11-
item Quick-Disabilities of the Arm, Shoulder and Hand 
(Q-DASH) questionnaire to determine the upper limb 
functional level on a 5-point Likert scale (with 1= “no dif-
ficulty” and 5= “greatest difficulty”). Tantawy et al.45 used 
SPADI to measure shoulder pain and disability, incorpo-
rating 13 items calculating 2 domains: 5 items on pain and 
8 items on disability.

Pekyavaş et al.44 assessed QoL with Short-Form 36 (SF-
36), a multi-item score able to evaluate eight health do-
mains each between 2 and 10 questions: physical function-
ing (PF), role limitations due to physical problems (RP), 
bodily pain (BP), general health perception (GH), vitality 
(VT), social functioning (SF), role limitations due to emo-
tional problems (RE), and mental health (MH). Moreover, 
Basoglu et al.41 used the Functional Assessment of Cancer 
Therapy-Breast (FACT-B) for the assessment of quality 
of life. lastly, tantawy et al.45 used the quality of life by 
cancer-specific questionnaire (EORTC QLQ-C30), with 
30 questions, including functional scores (physical, social, 
emotional, and cognitive aspects).

Qualitative syntheses of the study results

Physical effects

Torres-Lacomba et al.47 underlined that KT was the less 
effective treatment in reducing limb volume compared 
to other approaches (P<0.001). Similarly, Taradaj et al.46 
demonstrated no significant limb volume reduction for 
grades II and III of BCRL after a comprehensive rehabili-
tation treatment including KT compared to comprehensive 
rehabilitation treatment including multilayer bandage. 
Nevertheless, Ozsoy-Unubol et al.42 assessed grades I of 
BCRL, highlighting that KT group and compression gar-
ments group significantly decreased (P<0.05) all classes of 
arm circumference differences at the end of the therapy and 
at three-month follow-up, without significant differences in 
limb measures between groups. Moreover, Pajero Otero et 
al.43 reported that KT with spiral application could reduce 
BCRL lymphedema volume compared to CGs, with a vol-
ume change of -5.7±2% of KT compared to -3.4±2.9% of 
CG. Tantawy et al.45 underlined a significant reduction in 
limb circumference with the KT and significant changes in 
terms of handgrip strength test. Similarly, Pajero Otero et 

2D). Tantawy et al.45 involved a KT application with one 
5-strips fan shape through the thorax, two 4-strips fan for 
the upper limb, two 4-strips fan for the forearm, and one 
2-strips fan shape for the wrist (Figure 2E). Taradaj et al.46 
administered a KT (Nitto Denko, Osaka, Japan), for 4 days, 
once a week. The application consisted of 6 fans, up to 15% 
stretch, with MLD and intermittent pneumatic compression 
(Figure 2F). KT included two fans from elbow to fingers, 
two fans from the axilla to the elbow, one fan from axillary 
nodes along the chest to the unaffected axillary side, and 
one from the inguinal region on the affected side along the 
trunk to the axillary contralateral side. Torres-Lacomba et 
al.47 applied KT with 15-20% tension, applying 6 different 
fans (12 straps) for the upper limb with 2 fans for shoulder, 
2 fans for elbow, and 2 fans for wrist (Figure 2G).

Outcome measures

Circumference differences between the upper limbs were 
measured by three authors42, 44, 47 with a nonelastic strip at 
five limb levels including metacarpophalangeal joint, the 
wrist, 15 cm distally from the medial epicondyle, the el-
bow, and 15 cm proximally from the medial epicondyle. 
in two trials,33, 41 limb circumference measurements were 
performed at four levels, the metacarpophalangeal joints, 
the wrists, 10 cm distal from lateral epicondyles, and 12 
cm proximal from lateral epicondyles, as per the American 
Cancer Society’s treatment manual while the patient was 
sitting upright in a chair with the shoulder in 90-degree 
flexion. A 9-mm wide, bendable, and non-elastic tape with 
a sensitivity level 0.1 cm was used for in circumferential. 
Limb volumes were determined by using the circumfer-
ential measurements in the Frustum formula (truncated 
cone formula). Taradaj J et al.46 assessed the limb volume, 
using an optoelectronic Perometer 400 T (Pero-System 
Messgerate GmbH, Wuppertal, Germany). Tantawy SA et 
al.45 assessed circumference measurements at metacarpal 
bones,midhand, at 3 cm distally from the styloid process 
of the ulna and 45 cm proximally from the same reference 
point. The nonelastic strip measure was placed around the 
extremity to avoid any potential slacking.

Furthermore, Pajero Otero et al.43 assessed the relative 
volume variation of the BCRL through an algorithm (RVC 
= ((A2/U1)/(U2/A1)) − 1), where A1 and A2 are the volume 
of the affected upper limb at two diverse time points, and 
U1 and U2 are the volumes of the unaffected upper limb.

Basoglu et al.41 and tantawy et al.45 assessed grip strength 
using a Jamar hydraulic hand dynamometer with readings 
in kilograms. Moreover, Taradaj et al.46 assessed hand grip 
strength using Hercules dynamometer (Technomex) with 
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Discussion

Lymphedema is one of the most frequent long-term sequel-
ae after BC surgery approach with detrimental consequenc-
es on upper limb function and activities of daily living and 
account for a large percentage of the so called survivorship 
issues in BC women.48 To date, the gold standard treatment 
for BCRL is the CDT, a comprehensive rehabilitation pro-
gram including skin care, MLD, multilayer compression 
bandaging, and lympho-kinetic exercises.32, 49, 50 on the 
other hand, KT has been recently proposed to have a role 
in BCRL management with growing literature supporting 
its advantages in BCRL care. To date, the impact of KT in 
the complex rehabilitation management of BCRL women 
is far from being fully characterized. Therefore, this sys-
tematic study aimed to update the state of the art of KT 
in the BC rehabilitation management to better address the 
critical issue of long terms management of BC survivors.

The results of the present systematic review suggested 
that KT might improve upper limb volume in patients with 
BCRL in the early phases, as a complement to conven-
tional rehabilitative approaches. At the same time, it does 
not seem to be more effective than multilayer compres-
sive bandaging and its practice also involves greater care. 
Nevertheless, it is a safe and well-tolerated technique for 
a multidisciplinary rehabilitative approach to cancer pa-
tients.45, 51, 52

It should be noted that to date few systematic reviews 
assessed the effects of KT in patients with BCRL,36-38 re-
porting no significant differences between KT and other 
treatments in terms of upper limb volume reduction. On 
the other hand, it should be noted that these systematic 
reviews included several reports with heterogeneous study 
designs, with significant implications for understanding 
comprehensive effects.36-38

Moreover, to the best of our knowledge, there are no 
good quality systematic reviews following relevant inter-
national guidelines and registered in an international regis-
try. Lastly, most of the RCTs considered in our systematic 
review were published in the last few years and were not 
included in previous similar reviews,36-38 underlining that 
an up-to-date is necessary to clarify the role of KT in the 
rehabilitation approach to bcrl.

Our findings underlined that taping might be considered 
a complementary/alternative treatment that might improve 
the individualized management of BCRL patients. In this 
scenario, rehabilitation plays a pivotal role in improving 
HR-QoL of BC patients, with growing evidence supporting 
the effects of tailored rehabilitation programs improving 
symptoms in BC patients suffering from several disabling 

al.43 reported significant functional improvement for upper 
limb ranges of motion in patients receiving KT application. 
On the other hand, Basoglu et al.41 did not report signifi-
cant differences between the two groups in terms of limb 
circumferences, handgrip muscle strength, and Q-DASH.

Psychological effects

Pekyavaş et al.44 reported that the combination of a KT spi-
ral pattern with CDT (skincare, MLD and exercise) might 
have encouraging results on diminishing the BCRL symp-
toms assessed with with SF-36 and VAS. In accordance, 
tantawy et al.45 underlined a significant impact on SPADI 
score and overall QoL (P<0.05), with significant differ-
ences compared to CG. On the contrary, Basoglu et al.41 
reported no significant difference between the two groups 
in terms of clinical improvements even with respect to the 
initial assessment of all clinical outcomes, including the 
FACT-B. Lastly, Torres-Lacomba et al.47 reported that KT 
was perceived as the most comfortable compression meth-
od compared to other treatments (P<0.001).

Risk of bias analysis

The risk of bias evaluation was assessed by RoB v.2, report-
ing that 3 studies (42.85%)43, 46, 47 were characterized by an 
overall high risk of bias. More in detail, only 1 study47 re-
ported a high risk of bias in the randomization process, and 
only 1 paper43 showed a high risk in outcome measurement 
and result selection, as depicted in Figure 3.41-47

Figure 3.—Risk of bias of the included studies.41-47
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despite these considerations, several concerns about 
the optimal administration modalities still affect different 
well-consolidated components of CDT. Interestingly, the 
RCT by Torres-Lacomba et al.47 underlined significant ad-
vantages of multilayer compression garments compared 
to KT in terms of lymphedema volume. However, the 
authors underlined that KT might provide more comfort 
than CGs (P<0.001). Therefore, these findings suggested 
that KT should be considered in patients with low com-
pliance to multilayer compression garments in order to 
optimize patient’s adherence to rehabilitation programs.

In line with previous reports underlining the key role of 
a holistic approach to cancer-related disability,63 it should 
be noted that most of the included studies compared KT 
with several other approaches (e.g.no treatment, sham 
taping, exercises, manual therapy, and garments). It has 
been proposed that KT and physical exercise might have 
a synergic role in BCRL management since lymphatic 
flow rate might increase during physical exercise due to 
thermal and mechanical processes. Interestingly, in this 
scenario, physical exercise might improve the overall 
well-being of cancer patients due to its positive effects 
on inflammation and oxidative stress.64 on the other 
hand, controversies are still open about its role in bcrl 
management and conflicting data are to date available 
on lymphedema volume effects.65-67 Taken together, the 
results of this systematic review might provide further 
evidence supporting the role of KT combined with physi-
cal exercise minimizing the negative effects of isometric 
muscle contraction in lymphatic flow and optimizing the 
role of muscle pump function during rhythmic muscle 
contraction and relaxation.68, 69 however, further trials 
are required to better describe the effects of physical ex-
ercise with or without KT in BC survivors suffering from 
bcrl.

Lastly, it should be noted that regardless of the com-
parative modality administrated or the outcome consid-
ered, the studies included in the present work generally 
reported an effect small enough not to be considered clini-
cally valuable in favor of KT, or there were in outcome 
comparisons no significant differences between interven-
tions. Nevertheless, Pajero-Otero et al. showed in a recent 
cross-over trial that KT was more satisfactory than multi-
layer bandaging, obtaining better DASH scores compared 
with cpt + ipc.70

In this scenario, most of the studies included measured 
upper limb volume with a centimetric method, calculat-
ing the volume of the limb indirectly with the truncated 
cone algorithm, providing only approximate results of the 

consequences, including BCRL, axillary web syndrome, 
cancer-related fatigue, osteoporosis, and hormone therapy 
related arthralgia.7, 53-55 In the recent years, growing efforts 
have been paid to the individualized management of BC 
survivors, targeting specific physical impairments related 
to cancers but also HR-QoL, frequently affected by physi-
cal and psychobiological consequences of cancer.7, 56, 57 
BCRL is widely recognized as one of the most impactful 
conditions worsening HR-QoL in BC survivors; however, 
to date, the optimal rehabilitation approach includes sev-
eral therapies aiming at reducing upper limb volume and 
improving HR-QoL, but the optimal combination of these 
treatments is still debated and the synergic effects between 
different rehabilitation modalities in terms of HR-QoL 
have to be clarified.

Interestingly, the results of our systematic review em-
phasized that there may be no standardized protocols for 
the application of KT in BCRL. In this scenario, it might 
partly explain the controversies in terms of effectiveness 
of KT intervention but might also underline that tailored 
strategies are needed to improve the clinical management 
of bc patients. on the other hand, it should be noted that, 
to date, there is no consensus about the optimal compres-
sion garment prescription or the optimal multilayer ban-
dage, widely applied in clinical settings in the manage-
ment of BCRL.53, 58

The positive effects of KT might be partly related to the 
improvement of the interstitial microcirculation, favoring 
the increase in blood and lymphatic flow and the absorp-
tion of liquid.4, 59 More in detail, the therapist generally 
adopts a level of tension generating an adequate level of 
traction on the skin. This traction stimulates an elevation 
of the epidermis and decreases the compression on the be-
low the dermis, thus down-streaming nociceptive stimu-
li.60 Other suggested benefits seem to comprise enhanced 
blood and lymphatic circulation, declined pain perception, 
adjustment in the recruitment motion patterns of the treat-
ed muscles.61 Even though extensively practiced in clini-
cal settings by many physiotherapists, our systematic re-
view underlined conflicting results about its effectiveness 
in upper limb volume reduction.62 at the basis of these 
controversies, our data underlined several differences in 
application modalities, techniques, tension, location, dura-
tion, and frequency.41-47

Taken together, these data emphasized that standardized 
protocols are needed to improve knowledge about the op-
timal application method of KT in order to guide clinicians 
in a precise prescription of this promising component of 
cdt.14
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upper limb volume.46 Therefore, trials performing a pre-
cise volumetric assessment are still needed, implement-
ing technological advances in the precise management of 
bcrl.71, 72 Furthermore, beyond the clinical efficacy of 
KT in terms of upper limb volume reduction, a multimod-
al patient assessment is needed to better characterize the 
functional implication of KT and its positive effects on 
HR-QoL.46 Lastly, the lack of meta-analysis is one of the 
main limitations of this systematic review. However, in 
accordance with the Cochrane Handbook for Systematic 
Review of Intervention (Ver, 6.1, 2020), the large hetero-
geneity of participants, intervention and outcomes did not 
allow to perform a meta-analysis, making it difficult to 
formulate a comprehensive evaluation.

Limitations of the study

Despite the intrinsic limitations of each study, it should 
be noted that the current systematic review is not free 
from limitations. First, the number of studies included is 
small, but only randomized controlled trials have been 
included providing specific data about the effectiveness 
of KT alone or combined with CDT. Second, the studies 
included assessed different application approaches of KT 
and different models of comparison. Therefore, it might 
be particularly difficult to draw a quantitative synthesis 
due to the heterogeneity of the study interventions.

Conclusions

KT showed to not have a significant efficacy in terms of 
upper limb volume reduction when compared to other re-
habilitation treatments. However, this rehabilitative treat-
ment (mostly with a spiral application of tape tail straps) 
seemed to increase the flow rate during a passive exercise, 
probably due to the thermal and mechanical processes in 
BCRL women.

In this context, KT could be taken into consideration for 
the multidisciplinary rehabilitative approach for BC sur-
vivors affected by lymphedema, albeit the low quality of 
the studies included might significantly affect the strength 
of these conclusions. Further trials assessing larger sam-
ples are needed to better characterize the efficacy of KT in 
bcrl patients.
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