41

Lymphology 54 (2021) 41-51

COMPARISON OF COMPLETE DECONGESTIVE THERAPY
AND KINESIOLOGY TAPING FOR UNILATERAL UPPER
LIMB BREAST CANCER-REILATED LYMPHEDEMA:

A RANDOMIZED CONTROLLED TRIAL

C. Basoglu, D. Sindel, M. Corum, A. Oral

Department of Physical Medicine and Rehabilitation (CB,DS,AQ), Istanbul Faculty of Medicine,
Istanbul University, and Department of Physical Medicine and Rehabilitation (MC), Istanbul
Physical Medicine and Rehabilitation Training and Research Hospital, Istanbul, Turkey

ABSTRACT

We designed a study to compare effects of
complete decongestive therapy (CDT) and
kinesiology taping (KT) (with exercise and skin
care) on limb circumference, lymphedema
volume, grip strength, functional status, and
quality of life in patients with unilateral breast
cancer-related lymphedema (BCRL). Forty
patients with unilateral stage 2 BCRL were
randomized to either the CDT group (n=20) or
the KT group (n=20). Patients in the CDT
group underwent 30-min manual lymphatic
drainage (MLD) and multi-layer, short-stretch
bandaging once a week for four weeks. Patients
in the KT group underwent taping once a week
Jor four weeks. In addition, all patients were
informed about skin care and given an exercise
program throughout the treatment. Upper
extremity circumference and volume differ-
ences as primary outcomes and grip strength,
Quick-Disabilities of the Arm, Shoulder and
Hand (Q-DASH), and Functional Assessment
of Cancer Therapy-Breast (FACT-B) scores as
secondary outcomes were assessed initially,
after treatment (4 weeks), and at the 1st month
Jollow-up. Limb circumference and volume dif-
ferences were significantly reduced in the CDT
group after the 4-week treatment compared

Permission granted for single print for individual use.

with the KT group (p=0.012 and p=0.015,
respectively), but there was no difference be-
tween the groups in the 1st month follow-up
(p>0.05). There was no difference between the
groups in terms of grip strength, Q-DASH, and
FACT-B scores after treatment and at the 1st
month follow-up (p>0.05). Our results show
that both KT and CDT were found to signifi-
cantly reduce limb volume and circumference
individually at 4-weeks and the one-month
follow-up in patients with BCRL and that
CDT significantly reduced both limb volume
and circumference compared to KT at the 4-
week time point, but not at the follow-up.
Further randomized controlled trials with
patients at different stages of BCRL are
needed to confirm and expand these results.

Keywords: breast cancer lymphedema,
kinesiotape treatment, CDT (complete
decongestive therapy) treatment, Q-DASH,
FACT-B, randomized controlled trial

Recent developments in early detection
methods and new treatment modalities for
breast cancer have improved the 5-year
survival rates to 90% (1). As the duration of
survival increased, physicians have focused
more attention on treatment-related chronic
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sequelae such as lymphedema (2). Lymphe-
dema is a condition characterized by the
accumulation of protein-rich fluid in the
interstitial space secondary to inadequacy of
the lymphatic system (3,4). Breast cancer-
related lymphedema (BCRL) is usually caused
by disruption of lymphatic drainage of the
upper extremity as a result of axillary lymph
node dissection and/or axillary radiation (5).
Its incidence has been reported as 16.6% (6).
Problems such as pain, heaviness, tension, and
decreased range of motion (ROM) associated
with BCRL cause impairment in upper limb
function and decrease quality of life, and
therefore require long-term, lifelong treatment
(7,8).

Complete decongestive therapy (CDT)
consists of manual lymphatic drainage (MLD),
compression bandages, exercise, and skin care.
Compression with garments and pneumatic
pumps), MLD, and exercise (resistive, aerobic,
acoustic) have also been utilized as non-inva-
sive treatment approaches for the manage-
ment of lymphedema (9-11). CDT is recog-
nized by the International Society of Lympho-
logy (ISL) as the current international stand-
ard treatment approach for lymphedema (12)
to reduce edema and sustain reduction over
the long term. Although some systematic
reviews reported that CDT was an effective
treatment method for reducing arm volume in
BRCL (9,13), a recent systematic review by
Jeffs et al. (14) on the clinical efficacy of CDT
on arm volume, function, and quality of life
showed poor evidence in women with early
lymphedema (duration of BCRL symptoms
less than 12 months).

Kinesiology taping (KT) with a lymphat-
ic correction technique is used in order to sup-
port lymphatic circulation (15) as an adjunct-
tive treatment for lymphedema. KT is
designed to reduce pressure on tissue-level
lymphatics and create a space that allows
circulation in the tissue (16). It is also thought
to have effect on pain by increasing the stimu-
lation of the mechanoreceptors by providing
proprioceptive feedback through the skin (17).
In previous systematic reviews and meta-
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analyses, KT was found to be effective in
BCRL but not superior to other treatments
(18,19).

In this study, we aimed to compare the
effectiveness of CDT to KT (with skin care
and exercise) in the treatment of female
patients with BCRL in an effort to provide a
more comfortable, less expensive, and non-
invasive alternative treatment.

PATIENTS AND METHODS

Forty patients with grade 2 lymphedema,
who were admitted between September 2014
and March 2015, were randomized equally
with an allocation rate of 1:1 by using a com-
puter program into two groups: CDT (n=20)
including compression bandage, MLD, skin
care, and therapeutic exercises and KT
(n=20), including skin care and exercise, and
no MLD or bandaging. The study is prospec-
tive, randomized, and controlled with one
month follow-up.

Written and oral information regarding
purpose, duration, and treatment methods
were provided to participants and written
informed consent was obtained from all parti-
cipants. The Research Ethics Committee of
Istanbul University approved the study proto-
col, which was conducted in accordance with
the principles of the Helsinki Declaration
(IRB Study protocol: 2015/369).

Women were enrolled in the study if they
were over 18 years, had unilateral grade 2
BCRL of at least 6 months after breast cancer
treatment, their radiotherapy treatment ended
at least 2 months prior, and who had a differ-
ence of more than 2 cm between the two arms
in terms of arm circumference measurements.

Patients were excluded if they had stage
1 and 3 lymphedema, active cancer, skin
infection, radiation burns, severely affected
upper extremity ROM, structural disorders of
the upper limbs, kidney failure, heart failure, a
history of untreated deep venous thrombosis,
and a body mass index (BMI) >35 kg/m? In
addition, patients who had received a CDT
program within the last 3 months and those
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with a bandage allergy were also excluded
from the study.

Patients were treated 5 days per week
and not given treatment for 2 days during the
weekends. All patients were informed about
skin care and were asked to perform a 20-
minute exercise (upper limb ROM exercises,
pumping, upper limb stretching, and
isometric strengthening exercises) until the 1
month follow-up.

Complete Decongestive Therapy

The standard CDT group was treated by
an experienced physiotherapist for the first
week, 5 days a week. MLD was performed
following the training of the Foldi method.
Prior to bandaging, 30 minutes of MLD was
applied by working from the affected limb
towards the unaffected side (to anterior trunk,
posterior trunk, and affected limb) with the
same standardized protocol. MLD was applied
to the side of the affected limb quadrant, start-
ing at the base of the neck and then progres-
sing to the limb. The affected limb was always
treated proximally from the upper arm to the
axilla, and then from the hand to the elbow.
Finally, the whole limb was massaged from
the distal to the proximal. Multi-layer, short-
stretch bandages were used for compression.
During the first week of practice, the patients
and the patient's relatives were given practical
training on bandaging and MLD in each ses-
sion. During the other weeks, patients contin-
ued CDT with self-bandaging and MLD, so
that the duration of treatment was 4 weeks.
All patients were asked to keep the multi-
layer bandage on for at least 20-22 hours a
day.

Kinesiology Taping

In the KT group, 5-cm wide standard
tapes (Kinesio® Tex Classic) were used in all
applications without color preference. KT was
performed by a physician once a week for four
weeks for a total of four sessions. A total of 6
tapes, 3 above the elbow and 3 below the
elbow, were applied on the affected extremity
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Fig. 1. Example of a patient with kinesiology taping
pattern utilized in this study applied to upper limb.

with the lymphatic correction method in the
KT group. The tapes were applied in spiral
and cross shapes along the arm, forearm and
anterior axillary-axillary anastomoses on the
affected extremity. The length of the kinesiol-
ogy tape was adjusted according to the pa-
tients' limb length. The tapes were prepared to
be 4-lane (4 strip fan cut), and the 5 cm-
section at the end was 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. No
stretching was applied to the uncut end and
strip sections. A further tape was also applied
towards the unaffected axillary area at the
front of the chest. It was applied so that the
ribbon sections cross each other (Fig. 1). If the
tape was removed for any reason before the
desired time, we examined the patient and the
tape was renewed.

Outcomes

The results were evaluated at baseline,
after four weeks of treatment, and at one
month of follow-up. All measurements were
obtained by an assessor blinded to the treat-
ments. In addition, upper limb circumference
and volume differences were recorded weekly
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until the end of treatment.

Primary outcomes: upper extremity
circumference and volume differences

Limb circumference measurements were
performed at four points, the metacarpal-
phalangeal joints, the wrists, 10 cm distal to
the lateral epicondyles, and 12 cm proximal to
the 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 (20). A 9-mm
wide, bendable, and non-elastic tape with a
sensitivity level 0.1 cm was used for in circum-
ferential measurements. Measurements were
made separately for both upper limbs and the
difference was recorded in cm.

Limb volumes were determined by using
the circumferential measurements in the
Frustum formula (truncated cone formula)
(21). The difference between the volumes of
two limbs was recorded in milliliters (mL).

Secondary outcomes: grip strength,
upper extremity function and quality of life

Grip strength was assessed using a
Jamar hydraulic hand dynamometer
(Sammons Preston Rolyan, Bolingbrook, IL)
with readings in kilograms. Three consecutive
measurements were done at 30-second inter-
vals. The patients were instructed to squeeze
the instrument with their maximum strength
in the standard position (shoulder adduction,
forearm in neutral position, elbow 90-degree
flexion, wrist 0-30-degree extension, and 0-15-
degree ulnar deviation). The average score of
the three trials was recorded (22).

The 11-item Quick-Disabilities of the
Arm, Shoulder and Hand (Q-DASH) question-
naire, was used to determine the upper limb
functional level on a 5-point Likert scale (with
1= "no difficulty" and 5= "greatest difficulty")
and the total Q-DASH score (0 shows no
disability, 100 shows the most severe level of
disability) was calculated (23).

The Functional Assessment of Cancer
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Therapy-Breast (FACT-B) was used for the
assessment of quality of life (24). This scale has
five subscales: physical well-being (7 items),
social/family well-being (7 items), emotional
well-being (6 items), functional well-being (7
items), and additional concerns (10 items)
rated on a 5-point Likert scale (from 0, not at
all to 4, very much) with higher scores
indicating better quality of life.

Statistical Analysis

The Statistical Package for the Social
Sciences (SPSS) software (Version 22.0, IBM
Corp., Armonk, NY, USA) was used for statis-
tical analysis. The descriptive statistics of the
data are expressed as mean, standard devia-
tion (SD) and median values for continuous
variables, and counts and percentages for
categorical variables. Chi-square test was used
in the analysis of qualitative independent
data. The Kolmogorov-Smirnov test was used
to analyze the normality of distribution of
quantitative variables. The Mann-Whitney-U
test was used to compare the means between
groups, and the Wilcoxon test was used to
evaluate the parameters within the groups. A
p value of less than 0.05 was considered
statistically significant.

RESULTS
Participant Characteristics

The demographic and clinical character-
istics of the patients are summarized in Table
1. The final sample size was 36 (CDT, n=19;
KT, n=17) as a result of the exclusion of 4 pa-
tients from the final analysis due to patients'
refusal of treatment, adverse effects, and non-
adherence (Fig. 2). Dropout patients were not
included in the statistical analysis. Tape re-
newal was performed in only 3 patients (17%)
in KT group. There was no significant differ-
ence between the two groups in terms of
demographic and clinical characteristics and
initial evaluation of all assessments (p>0.05)
although BMI was just outside of a significant
difference (p=0.052).
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TABLE 1

BASELINE CHARACTERISTICS OF THE PATIENTS

CDT group KT group
=19 (n=17)
Characteristics )
Mean = SD or n . Mean = SD or n .
%) Median %) Median P
Age (years) 53.4+8.3 54.0 53.7+8.6 56.0 0.707
BMI (kg/m?) 26.7+5.1 25.5 29.7+4.4 29.3 0.052
Lymphedema duration 2.6+1.6 3.0 28+1.8 2.0 0.616
(years)
Affected extremity, right/left 14 (73.7) /5 (26.3) 8(47.0)/9(52.9) 0.171
Lymphedema side,
dominant/non-dominant 11 (57.9)/8 (42.1) 7 (41.2)/ 10 (58.8) 0.505
Pain, yes/no 5(26.3)/114(73.7) 8(47.0)/9 (52.9) 0.299
Types of surgery
Breast conservation 0.236
. . 13 (68.4) 15 (88.2)
Modified radical 6 (31.6) 2(11.8)
mastectomy
Dissected lymph nodes,
<15/>15 9 (47.3)/ 10 (52.6) 4(23.5)/13(76.4) 0.177
Previous treatment for
lymphedema
CDT+PG 7 (36.8) 8(47.1) 0.885
CDT+PG+PC 3(15.8) 3(17.6) :
PG 1(5.3) 1(5.9)
None 8(42.1) 5(29.4)

SD, Standard Deviation; BMI, body mass index; CDT, complete decongestive therapy; KT, Kinesiology Taping;
PG, pressure garment; PC, pneumatic compression. Means (SD) is given for continuous variables; n (%) is given
for categorical data. p values for continuous variables were calculated using Mann-Whitney-U test; p values for
categorical data were calculated using Pearson chi-squared test or Fisher exact test

Primary Outcomes ence after treatment (p=0.012) compared with
the KT group, but this difference was not
detected in the follow-up (p=0.121) (Table 2,
Fig. 3).

There was a statistically significant de-
crease in lymphedema volume difference in
both the CDT and KT groups at the end of
treatment (-121.6+74.8; p<0.001, -60.7+46.1;
p=0.001, respectively) and 1 month follow-up
(-93.3+107.9; p=0.003, -65.0+53.8; p=0.001,

There was a statistically significant de-
crease in limb circumference difference in both
the CDT and KT groups at the end of treat-
ment (-4.8+3.0; p<0.001, -2.3+2.0; p<0.001,
respectively) and 1st month follow-up (-3.7+
4.2; p=0.003, -2.4+2.0; p=0.001, respectively).
When the groups were compared, the CDT
group showed a statistically significant differ-
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Randomized (n=40)

Complex Decongestive Therapy Kinesio Taping (KT)
(CDT) (n=20) (n=20)

Discontinued therapy
> (n=1)

Declined to participate (n=1)
Cellulitis (n=1) le—|
Allergic reaction (n=1)

Yy Y

Analysed Analysed
(n=19) (n=17)

Fig. 2. Design and flow of patients through the study.

respectively). A significant difference was
detected between the CDT and KT groups

>

Circumference Difference

[
'

g 2 DT WAL only at the end of the 4-week treatment (p=0.
§ i 015) (Table 2, Fig. 3).
g s
§ 6 Secondary Outcomes
-
g 5 I I Significantly greater grip strength was
" detected in the CDT group only at the 1%
Baseline 1stweek 2ndweek 3rdweek posttreat 1st month month follow-up (1.1£1.5; p=0007)’ and in the
B KT group both at the end of treatment (0.5«
Volume Difference

0.8; p=0.029) and at the 1t month follow-up
RCDL KL (0.7+0.7; p=0.004). There was no significant
250 . . .
difference in terms of grip strength between
I the groups both at the end of treatment

(p=0.707) and in the 1** month follow-up
(p=0.754) (Table 2).
Q-DASH scores were statistically signifi-

cantly decreased in the CDT group at the end
Baseline 1stweek 2ndweek 3rdweek posttreat 1st month of treatment (-2.8+5.3; p=0.010), and in the
KT group at both the end of treatment (-3.2+
5.9; p=0.019) and at the 1% month follow-up
(-3.8+11.3; p=0.031), but there was no signifi-
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Fig. 3. Weekly upper limb circumference (A) and
volume differences (B) in the CDT and KT groups.
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cant difference at the end of treatment and at
follow-up (p=0.950, p=0.101, respectively)
between the groups (Table 2).

FACT-B scores, when evaluated within
groups, showed a statistically significant
increase in the CDT group at the 1st month
follow-up (5.4+3.4; p<0.001), however, in the
comparison between the groups, but there was
no significant difference in FACT-B scores
after treatment and at follow-up compared
with the beginning measures (p=0.379,
p=0.285, respectively) (Table 2).

DISCUSSION

This study compared the effects of KT
(with skin care and exercise) to CDT in treat-
ing patients with BCRL. Our study is the only
study we are aware of from the literature that
compares the intensive phase of CDT to KT.
According to the results of our study, CDT
and KT were not superior to each other in
improving grip strength, function or quality of
life, but CDT was superior to KT in reducing
arm circumference and volume.

The findings of our study showed that
KT was not superior to CDT in reducing
edema in female patients with BCRL which is
consistent with results of systematic reviews/
meta-analyses conducted by Kasawara et al
(19) and Gatt et al (18). A study by Taradaj et
al (25) randomized 70 patients with stage 2-3
BCRL to receive either KT with MLD and
intermittent pneumatic compression (IPC)
(the first group), quasi-KT (single-layered
compression, low-pressure <25 mmHg) with
MLD and IPC (the second group), and multi-
layer bandaging with IPC and MLD (the third
group). After four weeks of treatment, a statis-
tically significant decrease was detected in the
volume of the affected limb in all groups, but
the third group which underwent bandaging
showed a greater volume decrease than the
other groups. It may be argued that the use of
a KT application protocol similar to the one in
our study (once a week, total of 4 sessions)
may limit the effect of KT. However, in a ran-
domized, controlled study, Smykla et al (26)
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divided 65 patients with stage 2-3 BCRL into
KT, quasi-KT, and multi-layer bandaging
groups and administered skin care, 45-min
IPC and 1-hour MLD for 4 weeks and found
that the decrease in edema was greater in the
bandaging group than in the taping groups.

In the studies by Taradaj et al and
Smykla et al (25,26), significant improvements
were observed at the end of treatment even in
normal quasi-KT group, indicating that MLD
and IPC might also be effective in reducing
lymphedema volume. In our study, unlike
these other studies, the absence of MLD in the
KT group may have contributed to the limb
circumference and volume reduction in favor
of CDT. Although it has also been noted by
the ISL that the use of bandaging is an
important part of conservative treatment, the
actual role of MLD and IPC is still controver-
sial (12,27,28).

Tsai et al (15) compared the effects of
modified CDT in which KT was performed
instead of bandaging, and the effects of classic
CDT including 4 weeks of skin care, bandag-
ing, 30-minute MLD, 1-hour IPC, and a 20-
minute exercise program, on arm circumfer-
ence, lymphedema volume, and quality of life
in 41 patients with BCRL in their randomized
controlled study. Contrary to the findings of
our study, they found a statistically significant
change in both arm circumference and lym-
phedema volume (water displacement) in the
classic CDT group, and in only arm circum-
ference in the KT group; however, there was
no significant difference in all outcome varia-
bles between the groups. In that study, the
patients used bandages for only an average of
7.8 hours per day and this limits comparisons
to other studies. Although the volume of lym-
phedema significantly decreased, the use of
bandages for a shorter time may have affected
the results in favor of KT. Pekyavas et al (29)
randomized 45 patients with stage 2-3
lymphedema into 3 groups as CDT, CDT with
KT used under the bandage, and KT without
bandage. After 10 sessions of treatment, all
patients were offered a self-lymphatic drain-
age, home exercise, and skin care as well as
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compression garments, and they were followed
for one month. Although a statistically
significant volume reduction was achieved in
all groups at the end of treatment, it was
reported that this effect continued until the 1st
month follow-up in the second group receiving
KT under the bandage, but no statistically
significant difference was found between the
groups. A potential reason for the long dura-
tion of the effect in the group receiving KT
under the bandage can be explained by the
fact that KT may increase the volume of
lymphatic vessels in the dermis and it opens
the area to superficial lymphatics of the skin.

In their meta-analysis including 5
randomized controlled trials, Gatt et al (18)
observed that KT was not found to be more
comfortable than bandaging, and a higher
quality of life was achieved in patients
receiving bandaging therapy. Similarly, the
FACT-B scores statistically significantly
increased in the CDT group after follow-up in
our study. In addition, Pekyavas et al (29)
found that the SF-36 mental scores were high-
er in patients receiving bandaging, suggesting
that bandaging might have a positive effect on
mental functions of patients. However, in our
study, both groups of patients had significant
improvement in Q-DASH scores at the end of
treatment, although it could be said that the
statistically significant changes in the KT
group rather than the CDT group were associ-
ated with the preservation of lymphedema
volume in the KT group. Again, in our study,
grip strength was not significantly increased in
the CDT group at the end of treatment, but
significantly increased in the KT group. The
inverse correlation between grip strength and
Q-DASH scores may have been due to the
difference between doing a functional job and
having a strong grip. Also, lymphedema
symptoms (pain, limb ROM) play a greater
role than the lymphedema volume in the
increase of grip strength.

In their randomized controlled Tantawy
et al (30) compared the effects of KT and pres-
sure garments on limb circumference, Shoul-
der Pain and Disability Index (SPADI), hand
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grip strength, and quality of life. Sixty-six
women with stage 2 and 3 BCRL who com-
pleted CDT phase I were divided into KT (2
times per week for 3 weeks) and pressure gar-
ment (20-60 mmHg, 15-18 hours a day for at
least 3 weeks) groups. Arm circumference,
shoulder pain, SPADI, hand grip strength,
and quality of life were evaluated at baseline
and at the end of treatment. Patients of KT
group showed a significant improvement in all
aspects whereas patients in the pressure gar-
ment group had no significant improvement
except for significantly decreased limb circum-
ference. This study is important in demon-
strating that KT is effective in the mainte-
nance phase, and future studies should inves-
tigate the effectiveness of KT in the mainte-
nance phase rather than the intensive phase of
CDT in the treatment of BCRL.

As far as we know, this study is the first
randomized clinical trial to directly compare
the efficacy of KT (with skin care and exer-
cise) to the intensive phase of CDT in patients
with BRCL. In addition to limb circumference
measurements and lymphedema volume
measurements, grip strength, upper limb func-
tion, and quality of life are among the
strengths identified in our study. Another
strength of the study was that KT and CDT
were performed by experienced practitioners.

The first limitation of the study is the
relatively small sample size. Another limita-
tion is that all of the patients enrolled in the
study had stage 2 lymphedema. Therefore, the
results of the study cannot be generalized to
mild and severe lymphedema (stages 1 and 3)
treatment. Another limitation is that the
measurement of limb volume was performed
through indirect calculations using measure-
ments of circumference, although this is a
widely accepted measurement technique. Fur-
thermore, the evaluation of outcome criteria
by a blind researcher may have affected the
results, and it may be argued that the KT
group did not receive adequate intervention
due to the administration of KT once a week.
It is also not known whether patients in-
creased their activity levels during treatment

Reproduction not permitted without permission of Journal LYMPHOLOGY.



and follow-up and it cannot be ruled out that
this may have affected the outcomes. Finally,
we did not know if patients were practicing
the prescribed home exercises and skin care
because adherence to exercise and skin care
was not monitored.

In conclusion, according to the results of
this study, a total of 4 sessions of KT adminis-
tered once a week was not significantly better
or superior to CDT at the end of treatment
and in the 1st month of follow-up in terms of
improvement in limb circumference, lymphe-
dema volume, grip strength, function or quali-
ty of life. It was, however, able to significantly
reduce limb volume and circumference from
baseline. At the end of the treatment, a statis-
tically significant reduction in limb circumfer-
ence and lymphedema volume was obtained in
the CDT group compared with the KT group.
These results showed that KT with skin care
and exercise may not be supported as an alter-
native to MLD and bandaging in the intensive
phase of classic CDT. However, due to poten-
-tial reduced costs and ease of application,
effectiveness of KT and the optimal treatment
protocol (number and frequency of sessions)
should be tested in a larger number of patients
with BRCL at different stages in future
randomized controlled trials.
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