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upper-limb lymphoedema with an 
adjustable compression sleeve: a case study 

Abstract 

Introduction: Compression bandaging is a key component of complex decongestive therapy 
(CDT) for lymphoedema (Sezgin Ozcan et al, 2018) and there is increasing interest in using 
adjustable compression wraps for lymphoedema treatment (!omas, 2017). Objective: To 
assess the feasibility of using an adjustable compression wrap in the intensive phase of secondary 
lymphoedema treatment. Methods: A 75-year-old patient with a history of breast cancer surgery 
underwent CDT with the compression bandaging replaced by a Juzo Adjustable Compression 
System. Results: !ere were no adverse reactions during treatment, skin condition improved during 
treatment and the patient could apply the garment independently. Small reductions in volume 
occurred during the intensive phase and were maintained at 3 months. Conclusion: !is case study 
shows that the Juzo Adjustable Compression System Light is a feasible treatment option for the 
intensive phase of CDT. Further research is required. 
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Breast cancer-related 
lymphoedema (BCRL) is one 
of the most commonly reported 
complications of treatment 

(17% incidence — DiSipio et al, 2013) for 
the estimated 2 million breast cancer cases 
worldwide annually (Soran et al, 2006; 
Bray et al, 2018; De Vrieze et al, 2020).  
Lymphoedema increases the risk of cellulitis 
and the frequency of hospitalisation 
(Lymphoedema Framework, 2006). It is, 

therefore, important to have safe, e"ective 
and evidence-based treatment options that 
alleviate symptoms, prevent progression, 
and reduce both the risk of skin infection 
and the frequency of hospitalisation 
(Finnane et al, 2015; Ga# et al, 2017).

Compression bandaging is a key 
component of complex decongestive 
therapy (CDT; Sezgin Ozcan et al, 2018), 
which is considered the standard treatment 
technique to control and even reduce the 

lymphoedema volume and symptoms (Ezzo 
et al, 2015). A review of CDT (Mosti and 
Cavezzi, 2019) describes how numerous  
papers and consensus documents suggest 
applying multilayer bandaging (MLB) 
at a relatively high pressure in the initial 
treatment phase. $ey also describe how 
MLB is di%cult to apply, with healthcare 
professionals rarely achieving the desired 
pressure. Bandage pressure loss occurs 
a&er a relatively short time, requiring more 
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Figure 1. Juzo ACS Light Arm Wrap & Juzo ACS Light Hand Wrap ( Juzo, 2021).

frequent readjustment/re-application to 
stay within the desired ranges (Mosti and 
Cavezzi, 2019).

As a result of the disadvantages with 
MLB, there is currently an increasing 
interest in adjustable compression 
wraps (ACW; Table 1) in lymphoedema 
($omas, 2017). It is now known that a 
lower pressure is more e"ective and be#er 
tolerated than a stronger pressure to treat 
arm lymphoedema; this is true both a&er 
2 hours and a&er 24 hours (Damstra and 
Partsch, 2009).

Campanholi et al (2017) found that 
ACW applied at a lower pressure than 
MLB was e"ective in the reduction of 
limb volume in nine patients with BCRL. 
$e patients reported that the device was 
more practical and convenient and a be#er 
option than MLB. Patients can self-adjust 
the ACW when it loses pressure, leading to 
be#er pressure maintenance over time and 
increased volume reduction in lower-limb 
lymphoedema (Mosti and Cavezzi, 2019). 
$e ability for patients to remove/replace/
adjust the ACW themselves increases 
its acceptability and improves patient 
compliance (Mosti and Cavezzi, 2019).  

ACWs reduce treatment time as it is 
much faster to apply than conventional 
MLB (Campanholi et al, 2017). $omas 
(2017) described how the most important 
factor concerning potential cost saving is 
that it can be applied without the assistance 
of medical sta". In these COVID times, 
some patients are reluctant to a#end 
clinic appointments, so less frequent 
appointments, or self-treatment in the 
home se#ing, may be potential bene'ts 
of using an ACW. In their review of 
compression therapy in lymphoedema, 
Mosti and Cavezzi (2019) suggested that 
“in order to get a higher degree of evidence, 
more randomised controlled trials (RCTs) 
on lymphedema treatment by means of 
di"erent compression medical devices are 
to be performed”. 

$e Juzo Adjustable Compression 
System Light ( JACSL) and Hand Wrap 
( Juzo, 2020; Figure 1) was chosen as it has an 
incorporated lining ('xing aid), which the 
company state makes the JACSL easy to use 
and allows for simple and quick application. 
$is could, therefore, aid in patients’ self-
management. $e manufacturers claim that 
therapeutic compression pressures of up 
to 40 mmHg are possible and, therefore, 
e"ective therapeutic compression pressures 

should be achievable as a pressure in the 
range of 20–30 mmHg is now found to be 
e"ective in the treatment of upper limb 
lymphoedema (Mosti and Cavezzi, 2019).

Patient history and presentation
$e patient is a 75-year-old female 
who had a full le& mastectomy with 
axillary clearance for an invasive ductal 
carcinoma in 2004. $is was followed by 
chemotherapy (Taxol) and radiotherapy 
to her chest wall and supraclavicular fossa 
and 5 years of Arimidex hormonal therapy. 
Lymphoedema started 30 months a&er 
her surgery, with no known precipitation 
factor. She has been a#ending the Sligo 
University Hospital (County Sligo, Ireland) 
Physiotherapy department for CDT every 
6 months since May 2008. Here, Coban 
compression bandaging has replaced MLB 
as the compression therapy of choice since 

2017. She also reported a past medical 
history of atrial 'brillation 2018, (on 
Apixaban) hypertension, vertigo, knee 
osteoarthritis and scoliosis. 

Aim
$e aim of this case study is to investigate 
if this ACW can provide a feasible, 
e"ective and safe treatment option in 
both the intensive treatment phase and 
the maintenance phase of CDT in an Irish 
healthcare se#ing.

Methods
Initial Assessment, July 2020 
Skin condition
Visual examination of the upper limb 
and palpation of the skin and tissues, 
as well as questioning of the patient 
determined the patient had moderate 
stage II Lymphoedema in the le& upper-limb 

Table 2. Timetable of appointments.
Appointment number/ 
date

Limb volume measurement (LVM) and/or  treatment 
of manual lymphatic drainage (MLD) and adjustable 
compression wrap and instruction re self-care 

1.    28/7/2020 LVM + Treatment of MLD and ACW
2.   31/7/2020 Treatment of MLD and ACW
3.    4/8/2020 Treatment of MLD and ACW
4.    7/8/2020 LVM + Treatment of MLD and ACW
5.   11/8/2020 Treatment of MLD and ACW
6.   14/8/2020 LVM 

Table 1. Examples of adjustable compression wraps.
• Juzo Compression wrap ( Juzo, 2021)
• Compre!ex (Sigvaris, 2021)
• JOBST FarrowWrap ( JOBST, 2021)
• Circaid Juxta"t (Medi, 2021)
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(Scale 0-III, Executive Commi#ee, 2020), 
with increased lymphoedema evident in 
the forearm and a positive Stemmer’s sign 
(Greene and Goss, 2018) in the le& hand. An 
Excel-based so&ware programme was used 
to calculate volume using circumferential 
measurements 4 centimetres apart, treating 
each segment as a truncated cone (Ng 
and Munnoch, 2010). A 12.8% di"erence 
between limbs was recorded, while there 
was a 19% di"erence between forearm 
volumes. $e oedema in the forearm was 
so& and pi#ing, and there was moderate skin 
thickening over the wrist extensor muscles of 
the forearm. $e patient had a body mass of 
61.6 kg and height of 1.35m, classifying the 
patient as overweight with a body mass index 
of 26.7 kg/m2 (Normal/healthy weight 18.5–
24.9 BMI; Cdc.gov, 2021).

Twelve arm circumference measurements 
were recorded using a tape measure, starting 
from the zero point at the posterior wrist 
crease and at 4 cm intervals up the arm. $e 
patient sat with the arm straight and abducted 
90° on a table.  Measurements were taken on 
the 'rst visit prior to treatment starting, prior 
to treatment four and at the 'nal visit (visit 6).

Treatment protocol
Manual Lymphatic Drainage (MLD) was 
performed as per Dr Vodder protocol 
(Wi#linger, 2018) twice per week, lasting 30 
minutes. $e patient was then '#ed with a 
Juzo Adjustable Compression System Light 
(JACSL), shown how to apply and instructed 
on how to tighten Velcro straps independently 
at home if the garment became loose. $e 
patient was asked to wear the JACSL for 
three 24-hour periods/week during the 
maintenance phase.

$e patient was instructed on both the 
self-lymphatic drainage (Figure 2) and 
strengthening exercises for her a"ected 
limb, which consisted of wrist and elbow 
(exion and extension and shoulder (exion 
and abduction with a 0.5kg weight. Each 
exercise was performed 20 times, two 
times daily. $e patient was also given 
advice about aerobic exercise (30 minutes 
walking daily, 5 times weekly) and weight 
management following healthy eating 
guidelines on the Irish Health Service 
Executive (HSE) website (h!ps://www.
hse.ie/healthyeating/).

Results
$ere was no change to any medication 
throughout the course of treatments. 

Figure 2. Direction of movement for the self-massage.

Table 3. Limb volume (mls) and percentage di!erence throughout treatment.
UL volume  
(mls)

Forearm volume 
(mls)

Upper arm volume 
(mls)

Right  Le" Right Le" Right Le"
Initial visit, day 1 2111 2382 807 967 1113 1181
Volume  
di!erence %

270 
12.8%

160  
19.8%

68                                               
6.2%

Pre-fourth 
treatment, day 10 2078 2379 801 930 1092 1223

Volume  
di!erence %

301
14.5%

129
16%

131
12%

Last visit,           
day 18 2102 2334 788 902 1127 1210

Volume  
di!erence %

232
 11%

114
14.5%

83
 7.4%

3 month 
follow-up 2041 2267 787 860 1070 1190

Volume  
di!erence %

226
11.1%

73
9.3%

120
11.2%

7 month 
follow-up 1961 2320 760 856 1025 1234

Volume  
di!erence %

18.3% 12.7% 20.4%

Table 4. Patient comments.
Symptoms “delighted with the progress in her forearm up to her elbow”                                                                              

“can feel her elbow and the bone down her forearm for the "rst time since the 
lymphoedema started in her forearm”
“skin feels very good and very so#”   
“I don’t think it has ever felt as good since the lymphoedema started”     
“I feel that all of the hardness in my skin has resolved” 

Comfort “apart from when I was showering and moisturising I did not remove the sleeve 
over the past few days other as it felt so comfortable”
“be$er than the previous compression bandaging”(multi-layer bandaging and 
cohesive bandaging)

Ease of use “the fact that you can adjust it yourself is a huge help, and it is easy to take o% and 
put back on, and allows for showering and moisturising”.
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Methodology issues
Feasibility outcomes including ease of 
application, comfort, and skin integrity 
were appropriate, ensuring patient safety 
and satisfaction with '#ing and wearing the 
garment and can be recommended for future 
studies. 

$e current standard treatment in the 
Sligo University Hospital lymphoedema 
clinic, which has limited resources, 
comprises of two 1-hour appointments 
weekly has worked well for patients as 
they 'nd the time and travel commitments 
manageable. JACSL compression would 
allow the therapists and patients to continue 
with the same scheduling. Circumferential 
measurements using the truncated cone 
calculation method  is an accurate and 
reliable method of capturing volumetry (Ng 
and Munnoch, 2010).

Pressure monitors under the ACW 
providing feedback could allow for more 
uniform/e%cient delivery of pressure 
throughout the sleeve.

$e patient’s follow-up visit, which would 
normally happen 6 months post-intensive 
phase of treatment, had to be moved back 1 
month due to outpatient appointments being 
stopped due to the COVID-19 pandemic. 
Photographs would have captured changes 
in the patients arm and skin.

Conclusion
It has been demonstrated in this case study 
that the JACSL is both feasible and e"ective 
in the intensive phase of treatment. $e 
patient reported no adverse e"ects and 
reported increased compliance with the 
JACSL. It decreased the lymphoedma 
volume in the forearm during the intensive 
phase of treatment, which was maintained 
at the 3-month follow-up and also reduced 
areas of 'brosis. 

$e overall recommendation is that the 
JACSL has the potential to form part of the 
intensive treatment protocol for patients 
with BCRL due to it decreasing forearm 
volume, ability to improve the so&ness of the 
patients’ skin and patient satisfaction with 
treatment outcomes. $ere is a need for a 
pilot RCT in the future to further explore the 
possibility of using an ACW in the intensive 
phase of lymphoedema management.
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