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ABSTRACT

This study was designed to evaluate the 
effectiveness of kinesio taping compared to 
compression garment in treatment of early 
stage breast cancer-associated lymphedema 
(BCAL). Patients between 18-70-years old who 
had unilateral stage 1 BCAL were randomized 
into group I kinesio taping (KT) and group 
II compression garment (CG) for this single 
blinded study. KT was applied with a lymphatic 
correction technique in three-four day intervals 
for four weeks. At the end of the fourth week, 
patients were suggested to wear CGs. Patients 
in group II were treated daily for 23-hours in 
CGs. Education, preventive measures, and ex‑
ercises were given to both groups. All patients 
were evaluated before the treatment (T0), im‑
mediate post treatment (T1), and three months 
after treatment (T2). Circumference differenc‑
es were measured between the extremities with 
a nonelastic tape at five levels. Additionally, 
shoulder range of motion (ROM) was mea‑
sured, and pain, heaviness, and sensation of 
tightness were evaluated with a visual analog 
scale (VAS). Thirty-five patients with stage 1 
BCAL were included and randomized to the 
KT (n= 16) and CG (n= 19) groups. Demo‑
graphic data and baseline clinical characteris‑
tics were similar. Both groups had reductions 
in all levels of arm circumference differences 
at immediate post-treatment and three months 

after treatment. Pain, tightness, and heaviness 
scores significantly decreased for both groups 
at immediate post-treatment and third month. 
Patients in the KT group had significantly 
lower pain sores than patients in the CG group. 
Results demonstrated that both modalities had 
similar effects in the treatment of early stage 
BCAL. For patients with early stage BCAL, 
KT can be an alternative treatment to CG for 
patients who have difficulties in obtaining and 
wearing CGs.

Keywords: compression garment, lymph-
edema, breast cancer, kinesio taping, random-
ized clinical trial 

Breast cancer-associated lymphedema 
(BCAL) is one of the most common presenta-
tions of upper extremity lymphedema (LE), 
which results from obstructions to lymphatic 
vessels and/or lymph nodes by the tumor itself 
or due to treatment procedures (e.g., surgery 
or radiation). The incidence of unilateral arm 
LE ranges from 16.6% to 21.4% in breast 
cancer survivors (1) with incidence as high as 
58.4% in patients who had been treated with 
neoadjuvant chemotherapy and axillary dis-
section (2). Risk factors for the development 
of LE include extensive surgery (e.g., axillary 
lymph-node dissection, dissection of multiple 
lymph nodes, and mastectomies), obesity, 
adjuvant taxanes, radiation therapy, and 
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infection (3,4). The signs and symptoms of LE 
include upper extremity swelling, pain, tight-
ness, heaviness, discomfort, limited arm range 
of motion, and skin changes (5). According to 
volume or circumference differences between 
two extremities, staging gradually increases 
from subclinical LE (stage 0) to severe LE 
(stage 3). The International Society of Lym-
phology (ISL) states that stage 0 refers to a 
latent or subclinical condition where swelling 
is not evident. According to this staging, early 
accumulation of fluid in stage 1 is reversible, 
limb elevation rarely reduces swelling in 
stage 2, and fibrosis and trophic skin chang-
es develop during stage 3. For assessment of 
the severity of LE, the ISL recommends the 
evaluation of volume differences between the 
upper extremities (mild LE a < 20% increase, 
moderate LE a 20-40% increase, and severe 
LE a > 40% increase), and also states that the 
most commonly used technique for volume 
measurement is circumferential measurement 
via a flexible non-stretch tape (6). The Amer-
ican Physical Therapy Association (APTA) 
uses arm circumference differences between 
the extremities to measure the severity of 
LE (mild LE < 3cm, moderate LE 3-5cm, 
and severe LE > 5cm). Serial circumferential 
measurements should be performed and can 
be compared to baseline or unaffected arm 
(7). Although APTA recommends to measure 
each limb every 4 cm, medial epicondyle or 
olecranon have been used as a landmark and 
standardized measurements have been applied 
in different studies (8-10). Treatment of LE is 
performed with conservative or surgical meth-
ods. Conservative treatment is a multimodal 
therapy that includes skin and nail care, exer-
cises, and compression therapy. Self-monitor-
ing, limb elevation, maintenance of ideal body 
weight, and the avoidance of infection, injury, 
tight fitting clothing, and blood pressure cuff-
ing are general recommendations for patients 
with LE or for patients who are at risk for 
LE. The approach for LE therapy is based 
on the severity of the condition. For patients 
with a risk of developing LE (stage 0), general 
recommendations, protection of the extremity 

from harmful interventions and prevention of 
arm immobilization are suggested. Additional 
compression garments (CGs) can be used for 
patients with stage 1 LE. For moderate and se-
vere (stage 2 and 3) LE, complete decongestive 
therapy (CDT), which is considered the gold 
standard for treatment against LE, should 
be performed. CDT is a two phase program. 
The first (treatment) phase consists of manual 
lymphatic drainage and multilayer bandaging 
in addition to general recommendations. The 
second (maintenance) phase aims to preserve 
gains from the first phase and includes CGs, 
exercises, and skin and nail care (5,6). Inter-
mittent pneumatic compression can also be 
used as a part of CDT (11). CGs are indicated 
to improve lymphatic flow, prevent lymphatic 
reaccumulation (CDT phase 2), maintain skin 
integrity, and avoid from potential trauma 
(12). LE can progress if the CGs are not 
correctly fitted or properly worn. The highest 
pressure that a patient can tolerate is the most 
likely to benefit them (6). It is recommended 
that CGs be replaced every three to six months 
or sooner if they lose their elasticity (13). 

Kinesio taping (KT) is a relatively new 
treatment technique for LE. The technique 
and the material have been developed and in-
troduced by Dr. Kenzo Kase. KT can decrease 
pain and relieve abnormal sensations. In 
addition, it can improve lymphatic and blood 
flow, and facilitate lymphatic drainage by 
microscopically lifting the skin (14-17). While 
some studies have evaluated the effective-
ness of KT on BCAL, most have investigated 
advanced stages of LE or assessed if KT can 
be used as an alternative method to bandaging 
(18-20). In these studies, in addition to arm 
circumference, lymphedema related symptoms 
including pain, heaviness, tightness, and stiff-
ness have been evaluated. KT has been shown 
to have positive effects on these measures. 
Researchers have observed that some patients 
encountered compliance difficulties with CGs, 
especially during the summer time. A number 
of patients were also unable to easily acquire 
CGs due to financial problems or time limita-
tions. Therefore, this study aimed to evaluate 
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KT's effectiveness in treating early stage 
BCAL in comparison to CGs. 

METHODS

This study was approved by the local 
ethics committee of Marmara University. Oral 
and written informed consent were obtained 
from all participants and the study was con-
ducted in accordance with the principles of the 
Declaration of Helsinki.

Participants

This study's participants included patients 
between 18-70-years old who had unilateral 
stage 1 BCAL according to ISL, who had 
undergone at least 3 months of follow-up post 
breast surgery, and who had not received any 
LE treatment. Patients were excluded from 
the study if they had skin disease, infections, 
thrombophlebitis, and pregnancy, metastases 
in the lymph nodes, uncontrolled psychiatric 
and systemic diseases, sensorial or language 
problems, cognitive disorders, or were under-
going diuretic therapy. 

Study Design
 
The study was designed as a prospective 

randomized single-blinded study. Patients with 
stage 1 BCAL were randomized into group I 
(KT) or group II (CG). Computer-generated 
random numbers in sealed opaque envelopes 
were used to allocate the interventions to the 
patients. An envelope containing the group 
allocation was opened by the independent 
physician for each patient. Patients were not 
available to be blind since the intervention was 
obvious. However, the outcome assessor was 
blinded to the allocation of the interventions. 
For sample size, estimation G power V3.1.9.2 
was used. According to a similar study's data 
effect size was 1.0 to reach 80% power with a 
5% type 1 error level, 13 patients were re-
quired in each group (18). 

Intervention

Skin and nail care education, preventive 
measures (limb elevation, maintenance of 
ideal body weight, and avoidance of infection, 
injury, tight fitting clothing, or blood pressure 
cuffing), and exercises that included upper 
extremity ranges of motion, muscle pump-
ing, and abdominal breathing were given to 
all patients. Exercises were prescribed for 20 
minutes, twice a day. For group I, KT with a 
lymphatic correction technique was applied 
in three-four day intervals for four weeks. At 
the end of the fourth week, it was suggested 
that all the patients wear CGs. Application 
of the KT was performed on the arms and 
forearms with a 4 fan type tape. The anchor 
started with no tension, and the tails of the 
tape were applied to the anterior, medial, and 
posterior aspects of the forearms and arms 
with 15% tension (Fig. 1) (21,22). For group 
II, the patients were treated daily 23-hour 
CGs, education, preventive measures, and 
exercises. All patients were evaluated before 
the treatment (T0), immediate post treatment 
(T1), and three months after treatment (T2). 
Circumference differences were measured 
between the extremities with a nonelastic 
tape measurer at five levels that included 
the metacarpophalangeal (MCP) joints, the 
wrist, 15 cm distally from the medial epicon-
dyle (ME), ME, and 15 cm proximally from 
the ME. Additionally, 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). A VAS change score of -2.0 and 
a percent change score of -33.0% were consid-
ered as appropriate cut-off points for clinically 
important improvement in pain scores based 
on the results of a previous study (23).

Statistical Analysis

Statistical analysis was performed with 
the SPSS 22.0 statistical package program. 
In addition to descriptive statistical methods 
(mean, frequency, percentage, and standard 
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deviation), the Shapiro-Wilk test was used 
to examine normal distribution parameters. 
Pearson's chi-squared test and Fisher's exact 
test were used to compare the qualitative data. 
The Student's t-test and the Mann-Whitney 
U test were used to compare the intergroup 
parameters. The Friedman test was used 
for repeated comparisons, and the Wilcox-
on signed-rank test was performed with the 
Bonferroni correction for pairwise compar-
isons. The results were evaluated at a 95% 
confidence interval and a significance level of 
p < 0.05.

RESULTS

Thirty-nine patients with stage 1 BCAL 
were included in the study and randomized 
into either the KT (n= 19) or CG (n= 20) 
groups. Two patients in the KT group and 

one patient in the CG group were lost during 
follow-up, and one patient in the KT group 
had an allergy that resulted in their exclusion 
from the study. Thus, there were a total of 16 
patients in the KT group and 19 patients in 
the CG group (Fig. 2). The demographic data 
and baseline clinical characteristics were simi-
lar for both groups (p < 0.05) (Table 1).

Intragroup Evaluations

Both groups had reductions in all levels of 
arm circumference differences at immediate 
post-treatment and three months after treat-
ment. When compared to the baseline, while 
there were significant differences at immediate 
post-treatment for all levels in the KT group, 
statistically significant differences were detect-
ed at immediate post-treatment in the wrist, 
15cm distally from the ME, and within the 
ME of the CG group. At three months after 
treatment, the significance difference was only 
present for the CG group in the measurement 
of 15cm proximally from the ME (Table 2). 
Although shoulder ROM improved after treat-
ment, significant differences in abduction were 
present in both groups and external rotation 
in CG group at immediate post-treatment. 
At the third month, significance was detected 
for abduction in CG group (Table 3). Pain, 
tightness, and heaviness scores significant-
ly decreased for both groups at immediate 
post-treatment and third month (Table 4). At 
immediate post-treatment, 12 of 16 patients in 
KT group and 13 of 19 patients in CG group 
had clinically important improvement in pain 
scores. At third month, 9 of 16 patients in 
KT group and 14 of 19 patients in CG group 
had clinically important improvement in pain 
scores (Table 5).

Intergroup Evaluations

Arm measurements from all five points 
were similar at baseline and immediate 
post-treatment (p>0.05). During the third 
month evaluations, although there was a 
significant difference in favor of the CG 

Fig. 1. Photograph of a patient demonstrating ap‑
plication of lymphatic correction KT for treatment 
utilized in this study.
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group at the MCP level (p=0.032), the other 
measurements were similar for both groups 
(p>0.05) (Table 2). All shoulder movements 
were similar between the groups at baseline, 
immediate post-treatment (except external 

rotation), and the third month (Table 3). While 
all measurements for tightness and the sen-
sation of heaviness were similar at immediate 
post-treatment and third month, the patients 
in the KT group had significantly lower mean 

Fig. 2. Flow diagram of the study.

Permission granted for single print for individual use.  
Reproduction not permitted without permission of Journal LYMPHOLOGY. 



171

pain scores than patients in the CG group at 
immediate post-treatment (Table 4). The per-
centage of patients who had clinically import-
ant improvement in pain scores were similar 
for both groups at immediate post-treatment 
and third month (Table 5).

DISCUSSION

This study aimed to evaluate the effec-
tiveness of KT by comparing it to CGs during 
early stage BCAL treatment. Both groups 
were found to be effective in terms of differ-
ences in arm circumference and all patients 
also showed significant improvement in pain 
and the sensations of tightness and heaviness. 

KT is used to treat musculoskeletal 
pathologies, neurological disorders, sport 
injuries, and LE (17,24-29). It can improve 
blood flow and lymphatic flow by lifting the 
skin at the microscopic level and reducing 
pressure. Thus, it also can decrease pain and 
inflammation and permits joint ROM (30). 
Although most studies have evaluated the 
efficacy of KT for treatment of LE in BCAL 
patients, a few have determined its effective-
ness on lower extremity LE or chronic venous 
insufficiency (18-20,31-33). In a randomized 
single-blinded study that assessed the efficacy 

of KT in the treatment of grade 2 and grade 3 
BCAL, it was determined that KT cannot be 
used as an alternative to multilayer bandag-
ing (19). According to the ISL consensus on 
advanced stage LE, CDT is the gold standard 
for treatment and multilayer bandaging is a 
component of CDT (6). When Pekyavas et al. 
randomized patients into three groups that in-
cluded a CDT group, a CDT with KT group, 
and a CDT with KT but no bandaging group, 
they concluded that KT had positive effects 
on LE symptoms and brought longevity to the 
effects of the LE treatment (20). The current 
study included patients with stage 1 BCAL 
who had not received any LE treatment. The 
results showed that KT was not inferior to 
CGs. In another study that examined the 
effects of KT on stage 1 and 2 BCAL, KT 
positively impacted upper limb motion and 
grip strength (34). The present study deter-
mined results that were consistent with these 
findings, observing improved upper extremity 
ROM in both the KT and CG groups. There 
were no significant differences in these results 
between either group. When Tantawy et al. 
compared exercise with a combination of KT 
and exercise to investigate their influence on 
ROM and shoulder disability in post-mastecto-
my patients, they determined that KT  

TABLE 1
Demographic and Clinical Characteristics of Patients Enrolled in This Study

 KT (n=16) CG (n=19) P 
Age mean ±SD (years) 50.56±6.45 54.52±7.49 0.1071 

Height mean ±SD (centimeters)  160.75±7.34 161.05±4.02 0.8841 

Weight mean ±SD (kilograms) 73.62±14.21 76.10±12.61 0.5891 

BMI mean ±SD (kg/m
2

) 29.58±6.29 29.28±4.46 0.8731 

Lymphedema duration mean±SD (months) 9.68±2.60 8.68±3.55 0.3441 

Lymphedema side n (%)    
         Right 8 11 

 0.6402 
         Left  8 8 
Chemotherapy (Yes/No) 14/2 17/2 0.8552 
Radiotherapy (Yes/No) 13/3 15/4 0.8652 
Axillary lymph node dissection 16 19 - 
Duration after surgery mean ±SD (months) 17.50±5.95 17.15±9.58 0.8981 

Surgery method 
 

    Modified radical mastectomy n(%) 12 (75%) 16 (84.2%) 
 Breast-conserving surgery n(%) 4 (25%) 3 (15.8%)  

1student-t test; 2Chi-square test 
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TABLE 3
Baseline and Post-Treatment Differences in Shoulder Range of Movement of KT and CG Groups

Shoulder ROM KT (n=16) CG (n=19) P1 

Abduction Baseline 157.50±23.52 164.21±18.94 0.481 
4th week 163.75±15.43 167.89±17.50 0.259 
3rd month 160±23.66 167.89±17.50 0.088 
P2 0.05 0.002  
Baseline /4th Week (p*) 0.041 0.020  
Baseline /3rd Month (p*) 0.344 0.020  
4th Week /3rd Month (p*) 0.713 1.00  

Adduction Baseline 38.12±4.03 38.42±6.88 0.254 
4th week 39.37±2.50 37.36±7.33 0.368 
3rd month 38.75±3.41 37.89±7.13 0.905 
P2 0.368 0.368  
Baseline /4th Week (p*) 0.157 0.157  
Baseline /3rd Month (p*) 0.317 0.317  
4th Week /3rd Month (p*) 0.564 0.564  

Flexion Baseline 159.37±26.44 166.31±10.65 0.983 
4th week 163.75±18.21 168.94±13.28 0.367 
3rd month 165±16.32 167.89±17.50 0.409 
P2 0.024 0.076  
Baseline /4th Week (p*) 0.066 0.096  
Baseline /3rd Month (p*) 0.066 0.332  
4th Week /3rd Month (p*) 0.157 0.317  

Extension Baseline 36.87±7.93 35.78±6.06 0.453 
4th week 40.00±6.32 36.84±5.82 0.190 
3rd month 38.12±4.03 37.36±5.61 0.812 
P2 0.092 0.247  
Baseline /4th Week (p*) 0.059 0.157  
Baseline /3rd Month (p*) 0.577 0.083  
4th Week /3rd Month (p*) 0.317 0.655  

Internal 
Rotation 

Baseline 73.75±14.54 75.78±14.26 0.572 
4th week 76.87±9.46 76.31±14.22 0.875 
3rd month 79.37±9.28 75.78±13.87 0.191 
P2 0.015 0.607  
Baseline /4th Week (p*) 0.059 0.317  
Baseline /3rd Month (p*) 0.039 1.00  
4th Week /3rd Month (p*) 0.180 0.317  

External 
Rotation 

Baseline 75.00±15.05 82.10±5.35 0.091 
4th week 77.50±10.00 85.26±6.11 0.006 
3rd month 78.12±10.46 83.68±5.97 0.082 
P2 0.061 0.021  
Baseline /4th Week (p*) 0.102 0.014  
Baseline /3rd Month (p*) 0.102 0.180  
4th Week /3rd Month (p*) 0.317 0.083  

1Mann Whitney U test; 2Friedman test; *Wilcoxon signed rank test 1Mann Whitney U test; 2Friedman test; *Wilcoxon signed rank test
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significantly improved pain intensity, disability 
scores, and shoulder ROM (31). According to 
a study that investigated if KT could replace 
bandaging in decongestive lymphatic thera-
py (DLT) for BCAL, LE symptoms that had 
been evaluated with a VAS and treated with 
both standard DLT and modified DLT (with 
KT) showed improvement in the symptoms 
of fullness, tightness, and discomfort. In the 
modified DLT group (with KT), the symp-

toms of pain, hardness, and tingling showed 
significant improvement, as well. As a result, 
the researchers concluded that KT could 
replace bandaging in patients who had poor 
compliance with normal bandage use after 
one month of intervention (18). Similarly, the 
VAS from the current study showed significant 
reductions in pain, tightness, and heaviness in 
both groups.

TABLE 4
Baseline and Post-Treatment Differences in Pain, Tightness, and Heaviness Scores of  

KT and CG Groups

VAS KT (n=16) CG (n=19) p 

Pain 

Baseline 2.87±1.54 2.73±0.99 0.412 
4th week 0.81±1.04 1.73±0.65 0.006 
3rd month 1.68±1.07 1.31±1.24 0.364 
P2 0.0001 0.0001  
Baseline /4th Week (p*) 0.002 0.002  
Baseline /3rd Month (p*) 0.002 0.001  
4th Week /3rd Month (p*) 0.006 0.137  

Tightness 

Baseline 3.12±1.54 2.36±0.83 0.058 
4th week 1.18±1.42 1.68±0.82 0.181 
3rd month 1.87±0.95 1.36±1.34 0.216 
P2 0.003 0.007  

Baseline /4th Week (p*) 0.002 0.038  
Baseline /3rd Month (p*) 0.010 0.010  
4th Week /3rd Month (p*) 0.060 0.281  

Heaviness 

Baseline 3.12±1.08 2.84±1.06 0.079 
4th week 1.75±1.61 1.47±0.90 0.657 
3rd month 1.75±1.18 1.21±1.18 0.184 
P2 0.004 0.0001  
Baseline /4th Week (p*) 0.008 0.001  
Baseline /3rd Month (p*) 0.002 0.0001  
4th Week /3rd Month (p*) 1.00 0.290  

1Mann Whitney U test; 2Friedman test; *Wilcoxon signed rank test 

TABLE 5
Patients with and without Clinically Improvement Change in Pain Scores of KT and CG Groups

    KT  
  (n=16) 

 
% 

CG  
(n=19) 

 
% p 

Clinically important change        

   Baseline/4th week           yes    12  75% 13 68.4% 0.7231 

                                                          no    4 25% 6 31.6%  
   Baseline/3rd month yes    9 56.3% 14 73.7% 0.2792 

 no    7 43.8% 5 26.3%  
  1Fischer exact test; 2Chi-square test 
 

1Mann Whitney U test; 2Friedman test; *Wilcoxon signed rank test
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This study was limited in that it did not 
test the combined treatment of KT with CGs. 
This testing was not planned, as it was impos-
sible to dress the CGs over the KT. In addi-
tion, because CDT is the gold standard for the 
treatment of BCAL, stage 1 BCAL was the 
only stage of the condition that was investigat-
ed, as any treatment protocol without lym-
phatic drainage would have proven unethical. 
Moreover, since other clinicians have already 
studied how KT can impact CDT, the current 
research aimed to assess if KT could be used 
as an alternative to CGs during early stage 
BCAL treatment. 

To the best of our knowledge, this is the 
first study to compare KT with CGs and to 
evaluate treatment on stage 1 BCAL. In con-
clusion, KT is not inferior to CGs during the 
early stages of BCAL treatment. In addition, 
KT may also benefit patients who face delays 
in obtaining CGs, those who have a low com-
pliance with the treatment, or in those who 
have difficulties wearing CGs.
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