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Abstract

Objective: The objective of this study is to compare the effectiveness of complex
physical therapy combined with intermittent pneumatic compression (CPT -+ IPC) ver-
sus Kinesio taping (KT) for breast cancer-related lymphedema.

Methods: A cross-over clinical trial was conducted in 43 women with lymphedema.
All participants received two interventions: CPT + IPC and KT, both lasting 3 weeks
and a washout period. The main outcome variable was the relative volume change
(RVC). The secondary variables were Satisfaction Questionnaire about Textile Thera-
peutic Devices used for Breast Cancer-Related Lymphedema, Disabilities of the Arm,
Shoulder and Hand (DASH) questionnaire, motion range of upper limb and
lymphedema-related symptoms.

Results: The RVC reduction was greater with CPT + IPC (—2.2%, SD = 4.7) versus KT
(—0.9%, SD =1.7) (P=0.002). KT was more satisfactory than multilayer bandaging
(8.9 points difference, P <0.001) and improved DASH score more than CPT + IPC
(14.3 points difference, P=0.002). Regarding motion ranges, only shoulder
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1 | INTRODUCTION

Upper-limb lymphedema is one of the most important sequels of
breast cancer (Burkhardt et al., 2014). At present, complex physical
therapy (CPT) is considered the reference treatment for lymphedema
(Ezzo et al, 2015). The intensive phase of this therapy includes
manual lymph drainage, multilayer bandaging, skin care and daily
exercising of the upper limb (Ezzo et al., 2015; Poage et al., 2008).
The combined use of intensive CPT with intermittent pneumatic
compression (CPT+IPC) has shown effectiveness for reducing
the volume of breast cancer-related lymphedema (Schaverien
et al., 2018).

On the other hand, Kinesio taping is also employed in certain
lymphedema cases given its potential effect on lymph drainage (Tsai
et al., 2009). However, evidence regarding its effectiveness is scarce
and on occasions contradictory, and additional randomised trials are
needed to elucidate the proper use of Kinesio taping for treating
lymphedema (Gatt et al., 2017; Kasawara et al., 2018).

Although CPT is safe and effective for the majority of women,
some studies have warned about the challenge it poses for patients to
comply with it and also the difficulties of clinical application related to
the multiple components of the treatment, cost, time and low adher-
ence in the long term (Cemal et al., 2011; Fu, 2014). Specifically, mul-
tilayer bandages that are applied in CPT are uncomfortable and make
lymphedema more visible, resulting in low tolerance and adherence to
the treatment (Poage et al., 2008). On the other hand, despite the
wounds it can cause to the skin (Gatt et al., 2017), Kinesio taping can
be a more comfortable and economic therapy than multilayer bandag-
ing (Pajero Otero et al., 2021; Torres-Lacomba et al., 2020; Tsai
et al., 2009), with an estimated saving of €626.90 over a 4-week treat-
ment (Melgaard, 2016).

To our knowledge, there are no former trials assessing the effec-
tiveness of Kinesio taping versus CPT+IPC for treating breast
cancer-related lymphedema. Therefore, the main aim of this trial was
to compare the effect on the relative volume change (RVC) of lymph-
edema using Kinesio taping versus CPT + IPC. The secondary objec-

tives were to contrast patient satisfaction with the textile devices

movements showed significant improvement with CPT + IPC compared with KT (dif-
ferences between 5.6° and 11.4°). Of the symptoms assessed, only pain reduction
showed a significant improvement with KT versus CPT + IPC (0.5 points, P = 0.035).
Conclusions: CPT + IPC achieved higher RVC and greater improvement in th
shoulder motion range than KT. Conversely, KT was more satisfactory than multilayer
bandaging, obtained better DASH scores and relieved pain more than CPT + IPC.
Clinical Registration: ClinicalTrial registration number: NCT03051750 (date of
registration 14 February 2017).

complex physical therapy, intermittent pneumatic compression, Kinesio taping, lymphedema,
relative volume change, satisfaction

employed in both therapies (Kinesio taping vs. multilayer bandaging)
and the effect of both interventions on lymphedema-related symp-
toms, functionality and motion ranges of the upper-limb joints.

2 | METHODS

The trial was conducted between February and December of 2016 at
Hospital 12 de Octubre, in collaboration with the University of
Castilla-La Mancha and the Complutense University of Madrid. The
study was approved by the Ethics Committee of Hospital 12 de
Octubre (CEIC 16/014), complying with all criteria established by the
CONSORT group (Table S1).

For the recruitment of participants, a randomised list was gener-
ated by a computer from all patients who had received assistance at
the rehabilitation service for breast pathology of Hospital 12 de
Octubre over the two previous years. The subjects were contacted by
phone in a consecutive order to inform them about the trial, and those
who accepted to participate were included until completing the esti-
mated sample size. All subjects provided written informed consent. To
ensure allocation blinding, an outside researcher supervised the bal-
anced randomisation of the order of interventions by asking the par-
ticipants to extract ballots from an opaque box. Seven women
revoked their consent before beginning the study. All participants
were asked to continue their lymphedema-related self-care (skin care
and exercising protocol) throughout the trial (Ezzo et al., 2015).

The inclusion criteria to be selected were women >18 years of
age, with breast cancer-related lymphedema (volume increase >5%
relative to the non-affected arm [Fu, 2014] measured at the first day
of treatment), who were treated at the rehabilitation service of the
hospital where the trial was conducted and who could attend the hos-
pital at each study phase. The exclusion criteria were having received
physiotherapeutic treatment for lymphedema during the 3 months
previous to the beginning of the trial, presence of breast cancer
metastasis or any active tumour, undergoing systemic chemotherapy
and/or radiotherapy, heart or kidney failure, pharmacological treat-

ment with diuretics, bilateral axillary lymphadenectomy, malformation
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of the upper limb, cognitive impairment or mental retardation, any
skin alteration in the upper limbs or back and allergy to Kinesio taping
based on a previous test where 1 cm? of Kinesio tape was applied to
the healthy arm for 3 days.

A cross-over clinical trial was designed with a balanced randomisa-
tion of the intervention order. The efficiency was compared between
two different interventions for treating breast cancer-related lymph-
edema: CPT + IPC versus Kinesio taping. The chronic nature of lymph-
edema (Finnane et al., 2015) and the ethical consideration of delivering
the standard therapy to all participants justify the cross-over design.

A trained external researcher evaluated every participant before
and after each intervention. Blinding of patients or the researcher that
delivered the intervention was not possible. The evaluators also could
not be blinded due to the skin marks that remained several hours after
removing either of the employed textile devices (Kinesio tape or mul-
tilayer bandage).

Clinical and sociodemographic variables were recorded at base-
line. The collected data were age, body mass index (BMI), type of sur-
gery, years since axillary surgery, amount of removed lymph nodes,
radiotherapy, stage of lymphedema, years with lymphedema, side of
the affected limb and whether it was the dominant arm and type of
compression garment.

The RVC (Ancukiewicz et al., 2012) and the relative volume differ-
ence (RVD) (Deltombe et al., 2007) in the affected arm were the two
variables used for determining the effect of the therapy. The RVC was
the main variable and was calculated as RVC = [((A2U1)/(U2A1)) — 1],
where A1 and A2 stand for the arm volumes on the same side of the
affected breast at two time points, namely, before and after treat-
ment, and U1 and U2 are the volumes of the unaffected arm. This
equation accounts for the upper-limb size, which prevents biases
resulting from changes in the BMI throughout the intervention
(Ancukiewicz et al., 2012). However, since RVC data in the current lit-
erature was insufficient for determining the sample size, the RVD was
also calculated as follows RVD =[(A2 — A1)/(A2+ A1/2) x 100]
(Deltombe et al., 2007), despite this formula not takes into consider-
ation the volume of the unaffected limb. Following the same protocol
as a former study by our group (Pajero Otero et al., 2019), circometry
was the method chosen to estimate the volume in both arms, using a
1-cm-wide standard retractable measuring tape (Medi, Germany).
The measurement points were the following anatomic references of
the upper limb (Taylor et al., 2006): metacarpophalangeal heads, ulnar
styloid, mid forearm, olecranon, mid arm and 65% distance from the
olecranon to the acromion (Lopez Martin et al., 2011). Participants
were sitting, with the shoulder flexed (~45°), elbow extended and
hand palm resting on a table. The volume was estimated using a com-
puterised calculation by Lépez Martin et al. for converting limb mea-

surements into volume via the following formula:

V =h(C12+C1C2+C22)/12x,

where V is the volume of the arm segment, C1 and C2 are the arm cir-
cumference at the endpoints of the segment and h is the distance
between C1 and C2 (i.e. segment length) (Taylor et al., 2006).

In terms of secondary variables, the Satisfaction Questionnaire
about Textile Therapeutic Devices used for Breast Cancer-Related
Lymphedema (SQ-TTD-BCRL) was selected for measuring the patient
satisfaction with the textile device employed (multilayer bandage or
Kinesio taping). This questionnaire comprises 20 questions scoring
from 1 to 5, where 20 is the lowest total score, indicating the greatest
satisfaction, and 100 points represent the lowest possible satisfaction
(Pajero Otero et al., 2021). The functionality of the affected limb was
measured via the Spanish version of the Disabilities of the Arm, Shoul-
der and Hand (DASH) questionnaire (Rosales et al., 2002), which was
validated for women with breast cancer-related lymphedema both in
English (Dawes et al., 2008; Harrington et al., 2014) and Spanish
(Puentes-Gutierrez, 2015). The DASH questionnaire evaluates
30 items, each ranging from 1 to 5, and the overall score is trans-
formed into a scale ranging from O to 100, where O is the best possi-
ble score and 100 the worst possible score, indicating maximum
impairment (Puentes-Gutierrez, 2015). The motion range of the
affected arm joints was evaluated using a universal goniometer
(Comed) to measure the following data: flexion, extension and
abduction of the shoulder; flexion and extension of the elbow; and
flexion and extension of the wrist. Patients were in a standing posi-
tion during the goniometry of the shoulder and elbow and sitting for
the goniometry of the wrist. Three measurements were recorded for
every movement and their average was then obtained after dis-
carding those differing >10°. Lymphedema-related symptoms (pain,
pressure, heaviness and hardness) were verbally reported on a
numeric scale that ranged from O to 5 (0=no symptom, 1=very
light, 2 = light, 3 = moderate, 4 = severe, 5 = unbearable) (Pajero Otero
et al., 2019).

Patients were treated with two interventions, each lasting 3
weeks, whose order was randomised by blocks. Group A received
CPT + IPC during the first phase of the intervention and Kinesio tap-
ing during the second one, whereas Group B received the same thera-
pies in the reverse order. A washout period of 3 months before the
beginning of the trial was established for both groups. The washout
period between treatments was 6 months. According to Czerniec
et al. (2016), breast cancer-related lymphedema does not fluctuate
significantly over periods of 6 months. Therefore, delivering both
treatments in Springtime and Autumn avoids the extreme tempera-
tures of Summer and Winter in Spain, minimising potential weather
effects (Gordon et al., 2009).

The CPT + IPC intervention was delivered from Monday to Friday
over three consecutive weeks. This therapy comprised a 30-min man-
ual lymph drainage following the Vodder method combined with 30
min of intermittent sequential IPC at 40 mm Hg (Feldman et al., 2012),
which was delivered via a Lympha-Tron DL 1200 Doctor Life device,
and finished with the application of a multilayer bandage. The manual
lymph drainage consisted of stimulating the neck first (lateral and pos-
terior cervical nodes and supraclavicular fossae) followed by an
approach to the affected side of the thorax by stimulating the anterior
and posterior axillo-axillary bypass. Finally, manual lymph drainage
was applied to the affected upper limb, starting from the most proxi-

mal towards distal segments, applying drainage in a centripetal
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direction in each area and stimulating the Mascagni pathway in the
arm region. The duration of each massage phase was based on the
study by Szolnoky et al. (2013), who obtained better results applying
30 min of manual lymph drainage + 30 min of IPC compared to 60 min
of manual lymph drainage alone. The multilayer bandage included a
tubular cotton bandage (Tubigrip®), a 10-cm-wide and 2-mm-thick
foam bandage (Texafoam®) and a short 8-cm-wide stretch bandage
(Rosidal®K). These were applied in a spiral shape, overlapping every
two thirds, and with decreasing compression from the knuckles to the
axilla (Ergin et al., 2018). Fingers showing lymphedema were dressed
in a 4-cm-wide non-cohesive elastic bandage (Elastomull®). Partici-
pants were asked to wear the multilayer bandage until the following
day (except when it caused pain or prevented any daily-life activity)
and to remove it at home before attending the next session for per-
sonal hygiene and arm skin hydration purposes. They were also
requested to report daily on how long they wore the multilayer ban-
dage in order to monitor adherence.

The Kinesio taping treatment followed the method by Sijmonsma,
consisting of three 1.25-cm-wide individual strips, which were placed
in parallel, starting at the contralateral axilla, then over the back mak-
ing waves and through the upper limb in a spiroid shape up to the
wrist. They were applied without tension and with the skin previously
stretched to its maximum in order to achieve convolutions
(Bosman, 2014; Sijmonsma, 2010) (Figure 1). The Kinesio taping was
maintained 24 h a day for three consecutive weeks and a physiothera-
pist renovated it every three to 5 days.

The calculation of the sample size was based on a former study
that estimated an intra- and inter-rater reliability of 3.2% (SD = 4.6)
for the RVD (Deltombe et al., 2007). Considering that the expected
difference between therapies should be higher than this measure-
ment error, a sample size of 50 participants was obtained (25 in each

group) for an average RVD 2 3.2% (SD = 4.6) between interventions,

a confidence level of 95%, a power of 80% and a dropout rate
of 30%.

An intention-to-treat analysis with the last recorded observation
was conducted in the cases of patients who quit the trial prior to the
end of the intervention. Statistical significance was set at 5% for all
tests. Descriptive statistical models were employed for demographic
and clinical variables at baseline. Quantitative variables were tested
for normality, and a paired Student's t test or Wilcoxon test were
employed when the data were found to be normally distributed or
not, respectively. Qualitative ordinal variables were analysed with the
Wilcoxon test. The Mann-Whitney U test was used for comparing
the two study arms to assess the potential effect of the intervention
order and the Wilcoxon test was employed for evaluating the carry-
over and period effects. The statistical analyst was blinded to the
intervention, and all analyses were performed using the SPSS 24.0

software.

3 | RESULTS

Fifty women were randomised before the beginning of the trial, of
which 43 participated. Two subjects quit throughout the study for
not being able to comply with the treatment and evaluation dates
due to health problems, and one patient from Group B did not
receive the second intervention because of not showing lymph-
edema after the first treatment with CPT 4 IPC. Hence, 40 women
completed all phases of the trial. The intention-to-treat analysis
included the 43 participants who began the study by entering the
last recorded observation (Figure 2). No intergroup differences were
found in the collected sociodemographic and clinical variables at
baseline (Table 1). None of the included subjects presented stage |
or stage Il lymphedema.

FIGURE 1 Spiroid technique for applying Kinesio
taping from the contralateral axilla up to the
homolateral wrist to the breast cancer-related
lymphedema. Source: Hospital 12 de Octubre.
Participating patient who signed consent for the use of
this image for scientific purposes
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Assessed for
elegibility (n= 152)

Excluded (n=102)
74, did not meet elegibility criteria
28, refused to participate

Randomized (n=50)

!

l

Allocated to Order Group A
(n=25)

Allocated to Order Group B
(n=25)

I

Received first allocated
intervention: CPT+IPC (n=21)

Did not receive first allocated
intervention (n=4)*

Lost to follow-up (n=0)

Received first allocated
intervention: KT (n=22)

Did not receive first allocated
intervention (n=3)*

Lost to follow-up (n=0)

l

Y

FIGURE 2 Flowchart for the g
participants. CPT, complex physical £
therapy; IPC, intermittent pneumatic \.%)
compression; KT, Kinesio taping. *Seven
participants declined beginning the trial. -
**Two participants abandoned the trial %
before finalisation. ***One participant did §
not receive the second phase of <
treatment since she did not suffer from
lymphedema any longer
5
g
)
=9
g g
24
8
g
g3
= e

Completed washout period (n=20)
Lost to follow-up (n=1)**

Completed washout period (n=22)
Lost to follow-up (n=0)

I

2nd period treatment
(3 weeks)

Received second allocated
intervention: KT (n=19)

Did not receive second allocated
intervention (n=1)***

Lost to follow-up (n=0)

Received second allocated
intervention:CPT+IPC (n=21)**
Did not receive second allocated

intervention (n=0)
Lost to follow-up (n=1)

l

Analyses

Analyzed (n=43)

Excluded from analysis (n=7)

The reduction observed in the lymphedema by comparing the
RVC was greater in the intervention with CPT + IPC (—2.2%, SD =
4.7) versus Kinesio taping (—0.9%, SD = 1.7; P = 0.002). However, sta-
tistically significant differences were not found when comparing the
RVD from CPT + IPC (—2.4%, SD = 2.5) versus Kinesio taping (—1.6%,
SD 2.0; P=0.09) (Table 2). No period (Z= —1.6; P=0.11) or carry-
over (Z=—-0.4; P=0.70) effects were observed, or any effect of the
intervention order (t=—0.7; P=0.51) for the upper-limb volume. In
the intervention with CPT + IPC, the average duration of wearing the
multilayer bandage was 15.2 h per day (SD = 5.0), and no correlation
was found between this variable and the RVC (Spearman's rank corre-
lation coefficient =—0.2; P=0.23). In terms of patient satisfaction
with the therapeutic textile devices, Kinesio taping obtained a higher
score than multilayer bandaging in all evaluated dimensions, except
for perceived benefits, where no differences were noted between
both systems (Table 2).

Table 3 shows the outcomes for all the remaining secondary

variables. Functionality assessed via the DASH questionnaire

experienced a greater improvement with Kinesio taping versus
CPT + IPC, with an intergroup difference of 14.3 points (SD = 27.8;
P=0.002). In terms of motion ranges of the arm joints, the CPT +
IPC group showed a greater improvement versus Kinesio taping for
the flexion (5.6°, SD = 20.0; P =0.049), extension (5.0°, SD=9.5; P
=0.001) and abduction (11.4°, SD =30.7; P=0.024) of the shoul-
der. On the contrary, no differences were found between therapies
in the motion ranges of the elbow and wrist. Pain was the only
lymphedema-related symptom where a statistically significant
improvement was observed, with Kinesio taping showing greater
improvement versus CPT +IPC (0.5 points, SD=1.5; P=0.035)
(Table 3).

The observed adverse effects were light and included itching, red-
dening, paresthesia, and skin peeling, with no significant differences
between groups for any of them (Table 4). No participant suffered
serious adverse effects during any of the treatments, although three
women in the group receiving CPT+IPC as the first treatment

reported erysipelas during the washout period.
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Age (years), mean (SD)

Body mass index, mean (SD)

Surgery (lumpectomy/mastectomy)
Radiotherapy (yes/no)

Years since lymph node dissection, mean (SD)
Lymph nodes removed, mean (SD)

Phase of lymphedema (l1A/11B)

Volume difference between upper limbs (%), mean
(SD)

Years with lymphedema, mean (SD)
Lymphedema in right/left upper limb
Dominant upper-limb lymphedema (yes/no)
Compression garment (yes/no)

Gauntlet (yes/no)

Pain (0-5), mean (SD)

Tightness (0-5), mean (SD)

Heaviness (0-5), mean (SD)

Hardness (0-5), mean (SD)

DASH (0-100), mean (SD)

Flexion of shoulder (degrees), mean (SD)
Extension of shoulder (degrees), mean (SD)
Abduction of shoulder (degrees), mean (SD)
Flexion of elbow (degrees), mean (SD)
Extension of elbow (degrees), mean (SD)
Flexion of wrist (degrees), mean (SD)

Extension or wrist (degrees), mean (SD)

PAJERO OTERO ET AL

Group A
N=21

59.4(12.2)
29.2 (3.7)
9/12 (42.9%)
18/3 (85.7%)
8.2(7.2)
17.3 (6.4)
4/17 (19.0%)
18.2% (10.5)

5.8(5.75)
14/7 (66.7%)
15/6 (71.4%)
16/5 (76.2%)
9/12 (42.9%)
1.0(1.0)
1.9 (1.1)
2.4(1.4)
1.9(1.2)
42.0 (15.9)
138.0 (28.5)
45.0(13.2)
125.7 (36.6)
143.9 (3.5)
10.6 (7.3)
71.0(10.2)
55.2(15.9)

Abbreviation: DASH, Disabilities of the Arm, Shoulder and Hand.

aStudent's t test for independent samples.
bMann-Whitney U test.
“Pearson's chi-squared test.

CPT + IPC
Outcome (units) Mean (SD)
Relative volume change (%) —-2.2(4.7)
Relative volume difference (%) —2.4(2.5)
SQ-TTD-BCRL
Total score (20-100) 49.2 (12.8)
Mood (6-30) 14.1 (5.9)
Patient comfort (9-45) 24.7 (6.1)
Patient compliance (2-10) 4.3(2.0)
Perceived benefits (3-15) 6.1(2.1)

Note: Values in bold represent statistically significant differences (P < 0.05).

KT
Mean (SD)

-0.9(1.7)
—1.6(2.0)

40.3 (12.2)
12.1 (5.5

)
18.2 (6.4)
6)
9)

Group B
N=22

63.0(11.3)
29.6 (5.3)
7/15 (31.9%)
18/4 (81.8%)
8.7 (10.2)
21.0(8.1)
6/16 (27.3%)
19.0% (12.2)

8.4(8.3)
12/10 (54.5%,
12/10 (54.5%
16/6 (72.7%
6/16 (27.3%
1.5(1.4)
1.9 (1.5)
1.9 (1.3)
1.8 (1.5)
39.5(20.7)
131.0(30.3)
43.1 (8.0)
123.3 (42.8)
142.2 (5.4)
11.8 (7.0)
70.2 (9.3)
56.4 (13.0)

P value
0.301°
0.970°
0.536°
1.000°
0.677°
0.110°
0.720°
0.7792

0.386"
0.536°
0.347¢
1.000°
0.347¢
0.331°
0.898°
0.271°
0.589°
0.609°
0.324°
0.394°
0.715°
0.380°
0.670°
0.9322
0.817

CPT + IPC minus KT

Mean (SD)
—-1.3(5.0)
—0.8(3.1)

9(12.2)
0(4.7)
5(7.0)
2(2.2)
8(2.7)

P value
0.002°
0.090°

<0.001°
0.008?
<0.001°
0.001°
0.076°

Abbreviations: CPT, complex physical therapy; IPC, intermittent pneumatic compression; KT, Kinesio
taping; SQ-TTD-BCRL, Satisfaction Questionnaire about Textile Therapeutic Devices used for Breast

Cancer-Related Lymphedema.
#Wilcoxon signed-rank test.
bStudent's t test.

TABLE 1 Baseline sociodemographic
and clinical characteristics of participants
and comparison between groups

TABLE 2 Relative volume change,
relative volume difference and score in
the questionnaire about satisfaction with
textile therapeutic devices for breast
Cancer-related lymphedema
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TABLE 3 DASH score; motion ranges of arm joints; and pain, tightness, heaviness and hardness verbally reported on a numeric scale

CPT + IPC
Post-intervention minus baseline
Mean (SD)
Outcome (units) P value
DASH (0-100) 8.4 (24.7)
P=0.031*
Flexion of shoulder (degrees) 1.7 (10.7)
P=0.276"
Extension of shoulder (degrees) 2.2 (8.5)
P=0.088"
Abduction of shoulder (degrees) 8.8 (23.8)
P=0.015"
Flexion of elbow (degrees) —0.7 (12.5)
P =0.444°
Extension of elbow (degrees) 2.9 (9.3)
P=0.221°
Flexion of wrist (degrees) —-1.7(8.2)
P=0.228°
Extension of wrist (degrees) 0.6 (8.1)
P=0.910°
Pain (0-5) 0.1(1.3)
P=0.723"
Tightness (0-5) —-0.1(1.2)
P=0.264"
Hardness (0-5) —-0.3(1.1)
P=0.027°
Heaviness (0-5) —-0.3(1.4)
P=0.227°

Note: Values in bold represent statistically significant differences (P < 0.05).

Ezst-intervention minus baseline S LSS
Mean (SD) Mean (SD)
P value P value
~5.9(16.6) 14.3 (27.8)
P=0.026* P=0.002°
—-3.9(13.4) 5.6 (20.0)
P=0.054° P=0.049¢
-2.8(6.0) 5.0 (9.5)
P=0.004" P=0.001°
—2.5(18.4) 11.4 (30.7)
P=0.562° P=0.024¢
1.5(5.4) -2.1(13.2)
P=0.035" P =0.408°
22(11.2) 0.7 (12.5)
P=0.264° P =0.623°
0.4 (5.6) -2.1(11.3)
P=0.609" P=0.378°
0.0 (6.0) 0.7 (10.1)
P—=0.865° P=0.910¢
-0.3(1.1) 0.5(1.5)
P=0.065" P=0.035¢
~0.5(1.0) 0.4 (1.6)
P=0.001° P=0.103°
-0.3(1.1) 0.0(1.3)
P=0.047° P=0.978°
—-0.6(1.1) 0.3(1.8)
P=0.002° P=0.237¢

Abbreviations: CPT, complex physical therapy; DASH, Disabilities of the Arm, Shoulder and Hand; IPC, intermittent pneumatic compression; KT, Kinesio

taping.

2Student's t test for DASH scores.

bWilcoxon signed-rank test for within-group comparison.
“Wilcoxon signed-rank test for between-group comparison.

TABLE 4 Adverse effects during each therapy

Adverse event CPT +IPC KT P value
Itching 6 6 12
Reddening 6 11 0.176°
Paresthesia 1 1 1P
Skin peeling 0 4 0.116°

Abbreviations: CPT, complex physical therapy; IPC, intermittent
pneumatic compression; KT, Kinesio taping.

2Chi-squared test.

bFisher's exact test.

4 | DISCUSSION

This trial observed a greater reduction in the RVC of the upper limb

with lymphedema during the intensive phase of CPT + IPC compared

to Kinesio taping. No differences were noted in the RVD between
both interventions. In terms of both RVC and RVD, the intergroup dif-
ference did not reach 3.2%, the value that Deltombe et al. (2007)
determined to be the minimum intra- and inter-rater reliability for
measuring upper-limb lymphedema. Hence, this study considered that
none of the delivered therapies attained a clinically significant effect
for reducing breast cancer-related lymphedema.

To our knowledge, this is the first randomised clinical trial that
compared CPT + IPC against Kinesio taping alone for treating breast
cancer-related lymphedema. Despite the different designs found in
the literature, several studies reported similar outcomes to those
observed in this work. Some trials that delivered CPT + IPC substitut-
ing multilayer bandages by Kinesio taping also found greater volume
reductions using multilayer bandages versus Kinesio taping (Smykla
et al., 2013; Taradaj et al., 2016; Torres-Lacomba et al., 2020; Tsai
et al.,, 2009), whereas other authors observed that both therapies
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produced very similar results (Conejo Tirado & Suarez Arcos, 2012;
Pekyavas et al., 2014). In light of these outcomes, the use of Kinesio
taping within CPT did not appear to be more effective than multilayer
bandaging for reducing the lymphedema volume (Gatt et al., 2017;
Kasawara et al., 2018). The protocols for applying CPT and/or IPC
were very diverse and showed significant variability in terms of the
reported reductions in the lymphedema volume, although all previous
studies obtained a greater reduction in the lymphedema volume than
that observed in the CPT + IPC group of this trial. These differences
could be due to the lack of adherence to multilayer bandaging, among
other reasons. According to Forner-Cordero et al. (2010), an adher-
ence to the treatment with multilayer bandaging of 290% of time
improves the therapy outcomes, which is in agreement with the pos-
tulates establishing that multilayer bandaging appears to be the most
important component of CPT (Ezzo et al., 2015). Therefore, the low
adherence to multilayer bandages (average use of 15.1 h/day) this trial
obtained, which is considerably lower than the recommended
23 h/day, could be responsible for the reduced effectiveness. Other
randomised trials that employed Kinesio taping alone and compared it
against multilayer bandaging or no intervention (Malicka et al., 2014;
Pajero Otero et al., 2019; Tantawy et al., 2019) reported greater
improvement in the lymphedema volume using Kinesio taping. There-
fore, the independent use of Kinesio tape could be better than not
receiving any treatment or be recommended for patients who cannot
wear multilayer bandages or report low adherence to it (Tsai
et al,, 2009).

This trial observed a higher degree of patient satisfaction with the
textile devices with Kinesio taping compared to multilayer bandaging,
similarly to the outcomes of a former study for validating the SQ-
TTD-BCRL (Pajero Otero et al., 2021). Other works about Kinesio
taping that employed different measurement tools also perceived
Kinesio taping as more comfortable and satisfactory for the patients
than multilayer bandaging (Conejo Tirado & Suarez Arcos, 2012;
Melgaard, 2016; Torres-Lacomba et al., 2020; Tsai et al., 2009).
Therefore, Kinesio taping appears to be a more valued therapy for
lymphedema patients in terms of satisfaction and comfort for per-
forming daily-life activities and allowing them to wear their usual
clothing (Melgaard, 2016; Tsai et al., 2009). Intergroup differences
were observed in functionality, as measured via the DASH question-
naire, where Kinesio taping was significantly superior to the CPT +
IPC intervention. This outcome can be considered clinically relevant
since the difference was >10.83 points, as Franchignoni et al. (2014)
established. No studies were found that employed the DASH ques-
tionnaire for assessing Kinesio taping for treating lymphedema; how-
ever, Tantawy et al. (2019) employed the Shoulder Pain and Disability
Index (SPADI) questionnaire and also reported an improvement in
functionality with the Kinesio taping therapy. Such improvement can
be mainly related to better ease of movement with Kinesio taping ver-
sus multilayer bandages.

The motion ranges of arm joints increased significantly more with
CPT + IPC than Kinesio taping for the flexion, extension and abduc-
tion of the shoulder. However, the improvement did not reach the

minimally detectable change set by Rasmussen et al. (2020) at 20.8°

and 10.2° for abduction and flexion, respectively. Few trials can be
found that assessed this variable. Szuba et al. (2002) did not observe
any changes in the motion range after delivering CPT + IPC. A former
study by this research group (Pajero Otero et al., 2019) observed light
improvements in the motion range of arm joints after applying Kinesio
tape that did not reach the minimally detectable change. The better
outcomes this trial obtained in the shoulder motion range following
the CPT + IPC treatment versus Kinesio taping can be due to the
more frequent physiotherapist-patient relationship during the CPT +
IPC phase, which can act as a reminder for the exercising protocol that
all participants received for their daily routine.

In terms of lymphedema-related symptoms, no differences were
found between the two interventions except for pain, a variable that
experienced a greater improvement with the Kinesio taping therapy.
The benefits of Kinesio taping on pain could result from the effect of
lifting the skin, which creates convolutions that enlarge the dermis
area and inhibits the free nerve endings (Pekyavas et al., 2014; Tsai
et al., 2009). However, despite not finding intergroup differences for
the remainder of the assessed symptoms, all of them improved in the
Kinesio taping group compared to baseline. These results are in agree-
ment with previous studies (Pajero Otero et al., 2019; Pekyavas
et al, 2014; Torres-Lacomba et al, 2020). Adverse effects were
mainly related to skin problems and comparable to those reported in
other trials (Gatt et al., 2017; Pajero Otero et al., 2019). They can be
considered as light adverse effects, even when skin peeling, which
affected the arm with lymphedema of 9.5% of participants, can imply
a risk for infection (Asdourian et al., 2016).

Among the limitations of this study is the lack of participants with
sub-clinical lymphedema or at stage |, as well as the low adherence to
multilayer bandaging. These factors can result in an underestimation
of the intervention outcomes since other trials with higher adherence
and patients at stage | obtained better results. Additionally, there was
no follow-up after the therapies ended. The isolated application of
Kinesio taping may have reduced the effectiveness of the intervention
by not being complemented by the other components of CPT. Addi-
tionally, the use of a non-validated verbal scale for the assessment of
symptoms related to BCRL may have introduced a measurement bias.
Finally, a cost-analysis was not conducted, which can aid in determin-
ing the choice between treatments. Further multicentric clinical trials
with specific protocols for the employed therapies and the inclusion
of a cost-effectiveness calculation are required to help decide
between multilayer bandaging and Kinesio taping depending on the
degree and treatment phase of the breast cancer-related

lymphedema.

5 | CONCLUSIONS

Neither Kinesio taping nor CPT combined with IPC achieved statisti-
cally significant changes in the lymphedema volume, symptoms and
motion ranges of arm joints. Participants stated a higher satisfaction
with Kinesio taping versus multilayer bandaging as measured via SQ-
TTD-BCRL. The functionality of the upper limb further improved
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using Kinesio taping versus CPT combined with IPC as reported in the
DASH questionnaire.
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