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ABSTRACT

Objectives: The aim of this study was to evaluate the comparative efficacy of 3M™ Coban™ 2 layer system and conventional multi-layer shortstretch bandaging in terms of volume reduction, ultrasonographic measurements, functional status, and quality of life (QoL) in the treatment
of patients with breast cancer-related lymphedema (BCRL).
Patients and methods: This prospective, single-blind, randomized study included a total of 60 BCRL patients (60 females; mean age 54.9±9.6
years; range, 30 to 73 years). The patients were randomly allocated to Group 1 (n=30) and Group 2 (n=30). Both groups received complex
decongestive therapy (CDT) including skin care, lymphedema exercises, and manual lymphatic drainage (MLD) combined with traditional
multi-layer short-stretch bandaging five times per week for three weeks in Group 1 and with 3M™ Coban™ 2 layer system bandaging two
times per week for three weeks in Group 2. Differences in volumes, excess volumes, ultrasonographic measurements, QoL, and functional
assessment scores were evaluated at baseline, after three weeks of intensive treatment period, and at two months of follow-up. Functional
status was evaluated by the Quick Disability of Arm Shoulder and Hand Questionnaire (Q-DASH), while the QoL was assessed using the
Turkish version of Lymphedema Quality of Life Questionnaire-Arm (LYMQOL-Arm). The duration and easiness of applying bandages by
physiotherapists and comfortableness of bandages according to patients and physiotherapists were also evaluated using a questionnaire.
Results: The demographic and clinical properties were similar between the groups. There were significant improvements in the volumes,
excess volumes, ultrasonographic measures, functional scores, and QoL scores in both groups at the end of treatment. The improvements
were sustained at two months of follow-up.
Conclusion: The 3M™ Coban™ 2 layer bandaging as a part of CDT twice a week for a period of three weeks can significantly reduce the volume
and improve the disability and impaired QoL, similar to conventional short-stretch multi-layer bandages. In addition, treatment with this
layer system enables a time-efficient, easy, and comfortable application of bandaging with increased mobility of the upper extremity.
Keywords: Bandaging, function, lymphedema treatment, quality of life, ultrasonography.

Upper extremity lymphedema is a concerning
complication after treatment for breast cancer. If
left untreated, functional disability, psychosocial
problems, and impaired quality of life (QoL) can be
seen in patients with breast cancer-related lymphedema
(BCRL).[1-3]

Complex decongestive therapy (CDT) is the
most popular and gold standard treatment for
patients with lymphedema and comprises two
phases. Phase 1 therapy includes education and
skin care, manual lymphatic drainage (MLD),
multi-layer non-elastic compression bandaging
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and exercises, while phase 2 therapy comprises
skin care and exercise in addition to self-massage
and pressure garments.[4,5] Compression of the
extremity by bandaging is essential in the treatment
of lymphedema.[6-8] Compression in the intensive
phase of CDT is not standardized, but generally is
performed by multi-layer short-stretch bandages.
The application of these conventional bandages may
be time-consuming due to the multi-layer nature
and short daily intervals. It may also restrict the
function of the upper extremity due to the coarse
and bulky contexture of the bandages.[8]
A relatively new bandaging system, 3M™
Coban™ 2 layer compression system (3M Healthcare,
MN, USA), is designed to deliver sustained therapeutic
compression to improve comfort, mobility, and QoL
for lymphedema patients. It is a disposable, singleuse system that eliminates time and expense of
washing and re-rolling bandages, while minimizing
the risk associated with potential contamination. It
can be performed by three- to four-day-intervals.[9,10]
The materials used in the two thin layers of the
system are safe for skin and were developed with
unique stretch and cohesion properties to provide
the ideal compression and help patients to overcome
the challenges of wearing bandages during intensive
therapy.[11,12] There are some previous reports
indicating the effectiveness of these Coban™ bandages,
but the included outcome measures, duration of
effectiveness, and number of study-groups may not be
convincing in the literature.[9-11]
In the present study, we aimed to evaluate the
comparative efficacy of the 3M™ Coban™ 2 layer
bandaging and conventional multi-layer short-stretch
bandaging in phase 1 CDT of BCRL patients in terms
of volume reduction, ultrasonographic measurements,
functional status, and QoL in both short- and longterm.

PATIENTS AND METHODS
This prospective, single-blind, randomized study
was conducted at Hacettepe University Medical School
Department of Physical Medicine and Rehabilitation
between September 2015 and December 2016. A total of
200 BCRL patients who were referred to lymphedema
unit were evaluated according to the eligibility criteria.
Inclusion criteria were as follows: age between 18 and
65 years; having unilateral breast cancer surgery;
having volume difference between the affected and
unaffected upper extremities of 20 to 40% (Stage 2
lymphedema); having completed chemotherapy and/or

radiation therapy; being compliant and fully attended
to the intensive CDT sessions including skin care,
MLD, bandaging (conventional or Coban™ 2 layer) and
lymphedema exercises for three weeks, and followup at two months. Exclusion criteria were as follows:
having edema before breast cancer treatment; having a
history of contralateral breast cancer; medical history
comprising other causes of lymphedema; having
recurrence or metastasis of breast cancer; having a
contraindication for CDT (i.e., renal insufficiency,
congestive heart failure, infection, thrombosis, thyroid
or abdominal disease, or severe vascular disease);
having prior therapy for lymphedema; not being
compliant to self-massage and pressure garments in
the second phase of CDT. Of all patients, 77 were found
to be eligible for the study. However, 11 patients did not
agree to take part in the study due to different reasons
(i.e., transportation difficulties, not being able to
afford the costs of bandages and/or pressure garments,
or time inconvenience), one patient developed a
carcinoma in the opposite breast, three patients did
not comply to the components of the second phase
of CDT (incompliance to self-MLD, exercises and/or
pressure garments), and two patients did not attend to
the second-month follow-up visit. Finally, 60 patients
(60 females; mean age 54.9±9.6 years; range, 30 to 73
years) were included in the study. The study flow chart
is shown in Figure 1. A written informed consent was
obtained from each patient. The study protocol was
approved by the Ethics Committee of Non-invasive
Clinical Research of Hacettepe University Medical
School (No. GO 15/128-09). The study was conducted
in accordance with the principles of the Declaration of
Helsinki.
Demographic and clinical characteristics of the
patients including age, sex, body mass index (BMI),
education status, marital status, occupation, regular
exercise habit, hand dominancy, and lesion site were
recorded. Breast cancer treatments, type of surgery,
histopathological diagnosis, cancer stage, adjuvant
treatments such as radiation therapy, chemotherapy,
or hormonal therapy were noted in all patients.
Lymphedema characteristics including duration
of lymphedema, initial limb site (proximal, distal),
positivity of Stemmer’s sign were assessed. The severity
of lymphedema is graded using the scale from the
International Society of Lymphology (ISL).[13]
Measurements
The presence of lymphedema was assessed by
inter-limb volume difference based on the serial
circumferential measurements in both affected and
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non-affected extremities. The clinical diagnosis of
BCRL was defined as an inter-limb difference of >10%
in volume or excess volume between the affected and
non-affected limbs.[13,14] The patients with a volume
difference of 20 to 40% (Grade 2) were included in the
study.
Circumferential measurements were performed by
a standard 1-cm retractable tape, starting at the level
of ulnar styloid, at 4-cm intervals along the arms and
converted to an approximate arm volume by simplified
truncated cone formula.[15,16] The excess percentage
limb volume was expressed in a percentage reduction in
edema of the affected limb, which was calculated using
standard methods.[16] Excess limb volume represented
the difference between both limbs and was expressed
in mL. Each patient was assessed by a single researcher
who was blinded to the group allocation.
The ultrasonographic measurements included
measurements of skin and subcutis/soft tissue
thickness of the affected upper extremities. A 5 to
12-MHz linear array probe (LOGIQ P5, GE Medical
Systems, IL, USA) was used to obtain cross-sectional
images of the skin and soft tissue thickness (subcutis)
at three standardized points as follows: (i) elbow, the
mid-point between the medial and lateral epicondyles;
(ii) proximal, 10-cm proximal to the elbow point

along the line of the humerus and the bicipital groove
between the mid-point of the medial and lateral
epicondyles; and (iii) distal, 10-cm distal to the elbow
point along the line of the radial and ulnar styloid
processes between the mid-point of the medial and
lateral epicondyles.[17,18] All of the ultrasonographic
measurements were performed by a single blinded
researcher.
Functional disability of the affected extremity
was evaluated by the Turkish version of the Quick
Disability of Arm, Shoulder and Hand Questionnaire
(Q-DASH).[19,20] The QoL was assessed by the Turkish
version of Lymphedema Quality of Life QuestionnaireArm (LYMQOL-Arm).[21] It consists of four domains
(function, appearance, symptoms, and mood) with
28 items. Each item receives a score between 1 and 4,
and higher scores indicate a worse QoL. Also, there
is an overall QoL rating which was scored between
0 and 10.[21,22]
Randomization and assignment to groups
Randomization was performed using the sealed
envelope technique. All patients were randomly
allocated to Group 1 (n=30, skin care, MLD, traditional
multi-layer short-stretch bandaging five times per week
and lymphedema exercises) or to Group 2 (n=30, skin

Assessed for eligibility (n=200)
Excluded (n=123)
Randomized (n=77)

Declined to participate (n=11)

Group 1
Allocated to short-stretch multilayer bandaging
five times/wk (n=32)

Lost to follow-up (n=1)
Not compliant (n=1)

Group 1 Analyzed (n=30)

Figure 1. Study flowchart.

Group 2
Allocated to 3M Coban Bandage
two times/wk (n=34)

Got opposite cancer (n=1)
Lost to follow-up (n=1)
Not compliant (n=2)

Group 2 Analyzed (n=30)
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care, MLD, and 3M™ Coban™ 2 layer system two times
per week for three weeks and lymphedema exercises).
Interventions
CDT
All patients were educated for skin care and
maintenance of healthy body weight and delivered a
written brochure for general advices in the first visit by
the same lymphedema therapist. The patients received
MLD for a period of 45-min according to the Vodder
technique[23,24] by the same experienced and certified
physiotherapist.
After the MLD, Group 1 received non-elastic,
short-stretch, multi-layer bandages which were
applied and changed daily, except for weekends.
Multi-layer compression bandages were applied such
that the most compression was at the distal parts
and the compression decreased gradually moving to
proximal sites.[25] Group 2 received Coban™ 2 layer
bandaging in which the first soft foam layer was
applied directly to the skin without any tension and
the second contracting and compressing layer was
performed with full stretch.[26] The conventional and
Coban™ 2 layer bandages were applied by the same
physiotherapists. The images of patients with different
bandage types are shown in Figure 2. All patients
received 20-min individualized active exercise
program after bandaging under the supervision of
the same experienced physiotherapists. The exercises

(a)

(b)

(c)

included abdominal breathing exercise, neck and
shoulder stretching, pumping and non-isometric
strengthening of arm-muscles to facilitate lymphatic
flow and improve strength and range of motion.[27]
Maintenance phase
After the intensive CDT period, all patients were
prescribed pressure garments with CCL2 pressure and
instructed to wear the garment daily (removed at night)
and to perform self-MLD and self-exercises for 20 min
at least three times per week and delivered printed
materials for self-management. The compliance to the
second phase of CDT was measured with a questionnaire
evaluating interval and duration of self-MLD and
self-exercises, as well as duration of wearing pressure
garments for all patients.[28] The participants were
asked to report how often they completed the self-care
modalities (i.e., wearing pressure garment, self-MLD,
and self-exercises) at the frequency recommended by
the clinicians. Four adherence intervals were provided:
less than 25% of the time (not very), 25 to 49% of the
time (moderate), 50 to 74% of the time (high), and
more than or equal to 75% of the time (extremely high).
Outcome measures
The primary outcome measures were defined
as extremity excess volumes and percent changes
of excess volumes. The secondary outcomes were
improvement in QoL, functional status scores,
and ultrasonographic measurements, which were
evaluated at baseline, after three weeks of intensive
treatment period, and at two months of follow-up in
all patients.
The duration and easiness of applying the
bandages by physiotherapists, and comfortableness
of the bandages for the patients were also evaluated
using a questionnaire which consisted of six questions
with a rating scale of 0-10 applied at the first and
third weeks of treatment: 1-comfort of the bandage,
2-ability to wear clothes, 3-ability to bend arm,
4-appearance, 5-easiness of application for patients,
and 6-overall view on product. The physiotherapists
and patients replied applicable questions. The list of
questions included in the survey was generated based
on the published literature and consultation with
experienced lymphedema specialists familiar to both
types of bandages.[9,10,29]
Statistical analysis

Figure 2. Images of patients with (a) Coban bandage, (b)
multi-layer conventional bandage, and (c) pressure garment.
TM

The sample size was calculated using
the G*Power for Windows version 3.1.9.2
(Hei n r ic h-Hei ne -Un iver sit ät
D ü s s eldor f,
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Düsseldorf, Germany) and was based on the change
in lymphedema as indicated by volume. With an
effect size of 0.81, the statistical power and statistical
level of significance for the study were set at 0.8 and
0.05, respectively. The sample size for each group

was determined as 25 with a power of 80% and 5%
error margin.
Statistical analysis was performed using the IBM
SPSS version 22.0 software (IBM Corp., Armonk,
NY, USA). Descriptive data were presented in mean

TABLE 1
Baseline demographic, clinical and lymphedema characteristics of patients
Group 1 (n=30)
n

%

Mean±SD

Group 2 (n=30)
Median

n

%

Mean±SD

Median

p

Age (year)

54.3±9.3

55.4±10

0.642

Body mass index (kg/m2)

30.9±5.0

31.6±5.5

0.616

Education
Illiterate
Primary school
High school
University

0
15
10
5

0
50
33.3
16.7

0
12
7
11

0
40
23.3
36.7

Marital status
Married
Single
Widow

27
2
1

90
6.7
3.3

23
4
3

76.7
13.3
10

Occupation
Housewife
Worker
Retired
Officer

17
0
10
3

56.7
0
33.3
10

16
0
11
3

53.3
0
36.7
10

Hand dominance
Right
Left

29
1

96.7
3.3

28
2

93.3
6.7

Exercise habit
Yes
No

9
21

30
70

6
24

20
80

Type of surgery
Modified radical mastectomy
Lumpectomy

28
2

93.3
6.7

25
5

83.3
16.7

Breast cancer stage
1
2
3

3
18
9

10
60
30

2
17
11

6.7
56.7
36.7

Histopathologic diagnosis
Infiltrative ductal
Infiltrative lobular
Mix (ductal + lobular)
Other

25
2
3
0

83.3
6.7
10
0

20
6
1
3

66.7
20
3.3
10

Adjuvant therapies
Chemotherapy positive
Radiotherapy positive
Hormonotherapy positive

28
24
23

93.3
80
76.7

27
24
22

90
80
75.9

Duration of lymphedema (month)

37.3+33.71

36

0.359

0.962

1

0.552

0.424

0.806

0.049

1.000
1.000
1.000
34.2+36.3

Dominant side involvement

16

53.3

16

53.3

Stemmer sign
Positive
Negative

21
9

70
30

15
15

50
50

SD: Standard deviation.

0.184

18

0.543
1.000
0.188
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± standard deviation (SD) or median (min-max) for
continuous variables or in number and percentage
for categorical variables. The chi-square or Fisher’s
exact tests were used for the difference of categorical
variables between the groups. The KolmogorovSmirnov and Levene’s tests were used to indicate
normal distribution and homogeneity of the variance,
respectively. The differences between numerical
variables of two independent groups were assessed
by the independent samples t-test or Mann-Whitney
U test. The Wilcoxon test was carried out to assess
differences between the patient and therapist
evaluations before and after treatment. Repeated
measurements of outcome variables were analyzed
using the variance analysis. The pairwise comparisons
were made using the Bonferroni test. A p value of <0.05
was considered statistically significant.

RESULTS
Baseline demographic and clinical characteristics
and lymphedema features of the patients are shown
in Table 1. Most of the patients were overweight and
the mean BMI was 31.22 kg/m². In both groups, the
majority of the patients were married and housewives.
Approximately half of the patients graduated from a
high school or university. For breast cancer treatments,
the most common type of surgery was modified
radical mastectomy and the majority of the patients

were treated with chemotherapy and radiation therapy.
There was no statistically significant difference in
demographic and clinical characteristics between the
groups. Regarding lymphedema, 53.3% of the patients
had their dominant side affected by lymphedema
which was developed after a median of 11 months from
surgery. The median duration of lymphedema was
24 months. All participants had Grade 2 lymphedema
according to the ISL staging. The mean inter-limb
volume difference among women with lymphedema
was 28.26% at baseline.
The difference in volumes and excess volumes
which were evaluated at baseline, after treatment,
and two months after treatment is presented in
Table 2 and Figure 3. At baseline evaluation, there
were no significant differences between the study
groups in terms of volumes and percentage excess
volumes. When the volumetric measurements of
affected extremities were compared between the
patient groups for all times, there was no statistically
significant difference (p>0.05). In terms of the
percentage excess volumes, the improvements were
similar between the groups.
The Q-DASH scores of the patients which
indicate functional status of the upper limb, are
shown in Table-2. The baseline scores of Q-DASH
were similar between the groups. Both groups had
improved functional scores at the end of treatment

TABLE 2
Volumes, excess volumes, and Q-DASH scores at prespecified time points
Before treatment

After treatment

2nd month control

Mean±SD

Mean±SD

Mean±SD

Volumes (cm³)
Group 1
Group 2
P value between groups

3070±538
3139±715.1
0.673

2795±468.9
2900±623.5
0.465

2877±526.5
3056±712.3
0.273

Excess volume (%)
Group 1
Group 2
P value between groups

28±6.4
28.5±6.0
0.748

17.0±6.1
18.6±6.0
0.301

19.7±7.8
22.9±7.4
0.110

Q-DASH
Group 1
Group 2
P value between groups

48.0±21.7
45.5±19.5
0.641

43.4±20.6
43.5±23.4
0.989

39.9±18.9
40.3±21.7
0.931

Intra-group
p
0.000a
0.000b
0.103c
0.000d
0.096e
0.000f
0.000a
0.000b
0.045c
0.000d
0.000e
0.001f
0.391a
0.030b
0.472c
1d
0.289e
0.617f

SD: Standard deviation; Q-DASH: Quick-Disability-of-Arm-Shoulder-and-Hand Questionnaire; a: Before and after treatment for Group 1; b: Before
treatment and control for Group 1; c: After treatment and control for Group 1; d: Before and after treatment for Group 2; e: Before treatment and control
for Group 2; f: After treatment and control for Group 2
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(b)
30.00

Excess volume % (affected side)

Volume (affected side)

3,100.00

3,000.00

2 ,900.00

2 , 800.00

27.50
25.00
22.50
20.00
17.50

Before
treatment

After
treatment

Coban

Control

Before
treatment

Standard

After
treatment

Coban

Control
Standard

Figure 3. The changes in (a) volumes and (b) excess volumes recorded at baseline, after three weeks and at
two months in conventional bandage (black line) and CobanTM bandage (grey line) groups.

period, although there was a statistically significant
improvement in Group 1.
The baseline QoL scores as assessed by the
LYMQOL-Arm were statistically similar between the
groups. There were significant improvements in all

subgroups of the LYMQOL-Arm for both patient
groups after treatment. The improvement sustained at
two months of follow-up in both groups (Table 3).
The ultrasonographic measurements which were
performed at baseline, after treatment, and at two

TABLE 3
Lymphedema Quality of Life-Arm scores
Before treatment

After treatment

2nd month control

Intra-group

Mean±SD

Mean±SD

Mean±SD

p

Function
Group 1
Group 2
P value between groups

2.1±0.7
2.1±0.7
0.906

1.6±0.7
1.7±0.5
0.253

1.7±0.6
1.7±0.6
0.313

0.000a
0.000b

Appearance
Group 1
Group 2
P value between groups

2.6±0.9
2.4±0.9
0.358

1.8±0.7
1.8±0.6
0.660

2.0±0.8
1.9±0.7
0.917

0.000a
0.000b

Symptom
Group 1
Group 2
P value between groups

2.2±0.8
2.3±0.7
0.533

1.7±0.7
1.9±0.6
0.184

1.8±0.6
1.9±0.6
0.281

0.000a
0.000b

Emotion
Group 1
Group 2
P value between groups

2.0±0.7
2.2±0.8
0.229

1.6±0.5
1.6±0.5
0.917

1.6±0.5
1.8±0.7
0.341

0.000a
0.000b

Overall
Group 1
Group 2
P value between groups

5.7±2.0
5.0±2.2
0.187

7.8±1.3
7.5±1.3
0.386

7.3±1.6
6.6±1.8
0.141

0.000a
0.000b

SD: Standard deviation; a: Before and after treatment and control for Group 1; b: Before and after treatment and control for Group 2.
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TABLE 4
Ultrasonographic measurements of skin and subcutaneous thickness in affected extremities of both groups at
prespecified time points
Before treatment

After treatment

2nd month control

Mean±SD

Mean±SD

Mean±SD

Skin thickness
Elbow point
Group 1
Group 2
P value between groups

0.1±0.0
0.1±0.0
0.739

0.1±0.0
0.1±0.0
0.825

0.1±0.0
0.1±0.0
0.740

Proximal
Group 1
Group 2
P value between groups

0.2±0.1
0.2±0.1
0.533

0.2±0.0
0.2±0.0
0.196

0.2±0.0
0.2±0.0
0.201

Distal
Group 1
Group 2
P value between groups

0.2±0.0
0.2±0.1
0.904

0.2±0.0
0.2±0.1
0.824

0.2±0.0
0.2±0.1
0.899

Subcutaneous tissue thickness
Elbow point
Group 1
Group 2
P value between groups

0.5±0.3
0.5±0.2
0.506

0.4±0.2
0.3±0.2
0.791

0.3±0.1
0.3±0.2
0.828

Proximal
Group 1
Group 2
P value between groups

1.8±0.6
1.8±0.6
0.997

1.4±0.6
1.4±0.5
0.983

1.4±0.5
1.4±0.6
0.654

Distal
Group 1
Group 2
P value between groups

1.5±0.4
1.6±0.5
0.498

1.3±0.4
1.2±0.4
0.966

1.3±0.4
1.3±0.5
0.795

Intra-group
p
1a
0.585b
0.1c
1d
0.715e
0.924f
0.002a
0.014b
0.957c
0.016d
0.163e
0.522f
0.045a
0.504b
0.821c
0.033d
1e
0.308f
0.002a
0.000b
0.158c
0.000d
0.000e
0.256f
0.000a
0.000b
1c
0.000d
0.000e
0.600f
0.000a
0.007b
0.520c
0.000d
0.000e
1f

SD: Standard deviation; a: Before and after treatment for Group 1; b: Before treatment and control for Group 1; c: After treatment and control for Group 1; d: Before
and after treatment for Group 2; e: Before treatment and control for Group 2; f: After treatment and control for Group 2.

months are shown in Table 4. The subcutaneous
thickness scores in all prespecified time points and
the proximal and distal limb skin thickness scores
decreased after treatment in both groups and these
improvements were sustained up to two months.
According to the physiotherapists, there was no
significant difference between the two groups in
terms of the easiness of application. The duration
of bandage application for the Coban™ 2 layer
group was shorter than that for short-stretch
bandaging group. The Coban™ bandages were more

comfortable and better in overall and in appearance
than the conventional bandages. The scores of the
questionnaire are shown in Table 5. According to
the phase 2 self-CDT treatment results, the patient
compliance was found to be high in the majority
of the patients in both groups and was statistically
significantly similar between the groups (p<0.05,
data not shown).
No serious or irreversible complications were
observed during bandaging in either group. However,
mild pruritis which responded to topical agents was
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TABLE 5
Scores (0-10) of the questions evaluating duration and
easiness of applying bandages and comfortableness of
bandages
First week

Third week

Mean±SD

Mean±SD

Comfort of the bandage
Group 1
Group 2
P value

4.9±2.0
3.1±2.1
0.001

3.8±1.9
2.7±2.2
0.088

Ability to wear clothes
Group 1
Group 2
P value

5.6±1.8
4.4±1.9
0.013

5.1±2.0
4.1±1.9
0.102

Ability to bend arm
Group 1
Group 2
P value

5.2±2.5
4.3±1.8
0.060

4.4±2.4
3.8±1.9
0.358

Appearance
Group 1
Group 2
P value

6±2.8
3.8±2.4
0.002

5.6±2.6
3.9±2.3
0.007

Overall view on product
Group 1
Group 2
P value

4.9±2.2
3.4±2.4
0.007

4.6±2.3
3.2±2.4
0.017

Easiness of application for
patients
Group 1
Group 2
P value

4.2±2.5
2.3±1.7
0.001

3.7±2.2
2.3±1.7
0.004

3.7±1.9
3.6±2.6
0.222

3.4±2.0
3.5±2.4
0.619

Easiness of application for
physiotherapists
Group 1
Group 2
P value
Duration of bandage application
Group 1
Group 2
P value

46.4±3.2
22.8±2.4
0.000

SD: Standard deviation.

reported in two patients in Group 1 and in one patient
in Group 2.

DISCUSSION
Few studies have previously been performed to
evaluate the comparative effectiveness of Coban™
bandages with conventional ones.[9-11] To the best of
our knowledge, this is the first study to examine the
comparative effectiveness of these different bandages
in terms of different reliable outcome measures such
as volume differences, functional and QoL scores, and
ultrasonographic measurements in both short and
long-term.
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The efficacy and safety of Coban™ 2 layer bandaging
systems have been previously investigated in different
patient groups with different application frequencies.
The patient groups of previous comparative studies
were relatively small and heterogeneous, and changes
in volume were mostly calculated by the application of
circumferential measurements or water displacement
methods.[9-11] Moffatt et al.[10] demonstrated a high
rate of volume reduction and good safety profile
with the Coban™ bandages in short-term. A mean
reduction of 18.7% in legs and 10.5% in arms were
determined with the Coban™ bandages, while 10.9%
and 8.2% volume reduction were observed in the
traditional multi-layer short-stretch bandage in
lower and upper extremities, respectively. Franks et
al.[9] investigated the performance of 3M™ Coban™
2 layer bandages in 24 patients with upper and lower
extremity lymphedema and concluded that all patients
had significant reductions after three-week treatment
with the Coban™ 2 layer bandages. Of note, the patients
with lower extremity lymphedema experienced greater
reductions in volume than those with upper extremity
lymphedema with mean percentage changes of 14.9%
and 16.1%, respectively in limb volumes. In our study,
both conventional and Coban™ treatment groups
had comparable volume reductions (11% vs. 10%,
respectively) at the end of treatment. More importantly,
at two months of follow-up, the reductions in the mean
percentage volumes were sustained in both groups.
In recent years, ultrasonographic measurements
have been gaining popularity in lymphedema
studies.[17,18,30-34] Although circumferential arm
measurements are very common, these measurements
cannot evaluate structural changes in subcutaneous
tissue.[17,18,31,32] There are few studies regarding the
use of ultrasonographic measurement in assessing
the response to CDT.[32-34] Lee et al.[32] reported that
the ultrasonographically determined mean soft tissue
thickness significantly decreased after CDT in their
patients with BCRL. Kim et al.[33] also reported a
higher reliability in the measurements of subcutaneous
tissue and total soft tissue thickness than that of skin
thickness measurement in 13 patients with BCRL.
Sezgin Ozcan et al.[34] observed a significant reduction
in the subcutis thickness of 16 patients with BCRL
after CDT and found a significant correlation between
limb percentage change volume and ultrasonographic
subcutis thickness measurements. Similar to previous
studies, there were more significant improvements
in the subcutaneous tissue thickness changes than
in skin thickness changes in our study groups. The
improvements in subcutaneous measurements at all
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points and improvements in proximal skin thickness
were sustained at two months of follow-up in both
groups.
Lymphedema may have severe consequences in
terms of functional and psychosocial aspects of life
of an individual.[35,36] Specific tools for assessment
of functional status in BCRL patients are still
lacking in the literature. Therefore, we used the
Q-DASH tool for functional disability, similar to
previous studies.[5,37] We determined significant
improvements in the functional status in both study
groups, which were sustained up to two months.
However, accurate information on health-related QoL
outcomes among patients with BCRL is needed to
determine the effectiveness of treatments on the
point of view of patients. Most of previous studies
used generic questionnaires which are limited in
reflecting specific symptoms and difficulties of the
patients with lymphedema.[38] In the current study,
we used the LYMQOL-Arm questionnaire which
is specifically developed for patients with upper
extremity lymphedema. We observed a significant
improvement in the QoL in terms of function,
appearance, symptom, emotion, and general QoL in
both study groups and all these improvements were
sustained up to two months of follow-up.
The determination of comfortableness of different
bandages by physiotherapists and patients’ point of
view is an important aspect. Morgan et al.[11] reported
interviews from upper and lower lymphedema patients
who previously used conventional multi-layer shortstretch bandages and, then, experienced Coban™ 2
layer bandaging systems. Their patients’ points of view
indicated that the Coban™ system was quicker and
easier to apply which increased the extremity mobility
and patient confidence and provided a sense of control
and well-being.[11] In another study, Moffatt et al.[10]
compared the duration of bandage application in
conventional short-stretch bandaging versus Coban™
bandaging systems and reported significant shorter
duration in the latter bandaging than the conventional
treatment group. In our study, we used a questionnaire
to obtain the patients’ and physiotherapists’ point of
view about the bandages. Comfort of the bandage,
ability to don-on/don-off, patient satisfaction with
appearance, and overall scores of the product were
significantly better in the Coban™ bandage group
than the conventional bandage group. In addition,
bandage application time was approximately 46 min
and 22 min in the conventional and Coban™ bandaging
groups, respectively, indicating the short-duration
and easiness of application in the Coban™ system.

Although, in terms of cost-effectiveness, the Coban™
bandaging system seems to be more expensive than the
traditional short-stretch bandages, it can be attributed
as a cost-effective method when the application of the
Coban™ bandages twice a week, easiness of wearing
clothes, and better functional capacities with less loss
of working days are considered.
Nonetheless, there are also some limitations to this
study. We were unable to assess the volumes with a
more sensitive method such as a perometer or L-Dex
bioimpedance spectroscopy; however previous studies
indicated that circumferential measurements are in
accordance with the perometer and/or L-Dex data in
patients with BCRL.[39] In addition, we strengthened our
data with ultrasonographic measurements which can be
a promising imaging tool for diagnosis and follow-up.
In conclusion, the Coban™ 2 layer bandaging
performed as a part of CDT twice a week for a total
of three weeks can reduce the volume and improve
the functional disability and impaired QoL, similar to
conventional short-stretch multi-layer bandages, both
in the short- and long-term. Treatment with this layer
system enables a time-efficient, easy, and comfortable
application of bandaging with increased mobility of
the upper extremity. We believe that the results of this
study would contribute to planning of the lymphedema
treatment in clinical practice and we suggest the use of
Coban™ 2 layer bandaging system as a part of CDT to
perform an effective, time-efficient, and cost-effective
treatment of BCRL.
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