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Comparison of Kinesiology Tape and Compression Bandages to Manage
Leg Edema in a Patient after Liver Transplantation: A Case Report

Daniel Sulka
School of Health & Rehabilitation Sciences, The Ohio State University, Wexner Medical Center, USA

Abstract

Background and Purpose: Patients with end stage renal disease with leg edema often experience pain
that impairs walking and overall function. Application of compression bandages and newer kinesiology
taping are used to reduce leg edema, but it is not known whether one method is more effective and
tolerated than the other in this population. The purpose of this case report was to compare novel
kinesiology taping with the more standardized method of short stretch compression bandage wrapping
in the acute management of leg edema in a patient with end stage liver disease who underwent a liver
transplantation.

Case Description: A 61-year-old male presented to physical therapy at an inpatient rehabilitation facility
three months after a liver transplantation with ascites and +3 bilat lower extremity edema that limited
his mobility and progress in therapy. Interventions studied include kinesiology tape and short stretch
bandaging, with and without non-woven padding.

Outcomes: After 24 hours, the short stretch compression wraps yielded reductions in bilateral lower legs
(-3.5 cm each mid calf) with mixed results in the thigh (+2.5 cm right LE; -1.0 cm left LE) and ankle
(-2.0 cm right LE; +1.5 cm left LE). Reductions continued after 72 hours of kinesiology tape in all body
segments except ankles. The greatest reduction of body segment was seen in the lower leg (-6 cm left, -7.5
cm right) over 96 total hours of treatment. Subjectively, the patient preferred the kinesiology tape and
progressed to modified independence on even surfaces with a rollator walker.

Discussion: Both short stretch compression wraps and kinesiology tape yielded meaningful changes
over 24-72 hours in the distal lower extremities that translated to improved patient compliance and better
pain control. This may provide clinicians with more individualized, cost and time-effective intervention
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options to improve treatment efficacy and patient compliance.

Introduction

Individuals with end stage liver disease often present with significant
leg edema, causing pain and joint range restrictions that impair
walking and ability to perform daily life activities. Reductions in leg
edema may improve mobility, an important activity for hospitalized
patients [1]. To reduce lower extremity edema, application of inelastic
bandages such as short stretch bandages are often recommended
during initial treatment [2]. Basic active range of motion exercises of
the extremities, especially combined with external limb compression,
and bed rest with limb elevation is also helpful to patients undergoing
edema reduction treatment. If swelling is reduced by antigravimetric
means, the effect should be maintained by the wearing of a low-
stretch, elastic measure such as compression wraps [3]. However,
the disadvantages of low stretch bandages are that they lose pressure
quickly following application and need to be reapplied by specialized
staff [2]. Stockings may also be difficult to apply and are often not
tolerated by patients overnight [2]. Low compliance and commitment
of the patient to wear the stockings has been shown to result in poor
outcomes [3].

To improve compliance rates, novel approaches to bandaging and
compressionarerequiredasadjunctstoconventional physiotherapeutic
treatments [4]. Kinesiology taping is one such intervention that has
been used in the acute and inpatient rehabilitation settings. Han-Ju
et al. reported acceptance of kinesiology taping was better than the
bandage, and patients reported using the tape longer, with a greater
ease of use, increased comfort, and convenience in daily activities [5].
It can be rapidly applied, is air-permeable and water resistant, and
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may be used to ameliorate venous flow [6]. Another study has also
shown to achieve significantly faster reduction of lower extremity
edema compared to standard lymphatic drainage [7]. Few studies have
compared kinesiology taping with conventional edema management,
and no current studies exist amongst hospitalized patients or patients
with end stage liver disease after a liver transplantation [1].

The aim of this case study was to examine the effectiveness of acute
bilateral lower extremity (LE) edema management in a patient with
end stage liver disease following a liver transplantation in an inpatient
rehabilitation hospital. Specifically, the author compared two different
approaches in using short stretch bandages (multi-layered with non-
woven padding versus single-layered without non-woven padding
to mimic variance in methods between clinicians), captured over
the span of 24 hours each, to application of kinesiology taping over
the span of 24-72 hours as allowed by the patient’s length of stay. It
was hypothesized that multi-layered compression with non-woven
padding would be superior to single layered compression with non-
woven padding and kinesiology taping would yield positive changes,
but to an unknown extent.
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Patient History and Systems Review

The patient is a 61-year-old male who was transferred from an
acute hospital to an inpatient rehabilitation facility (IRF) with a
history of end stage liver disease due to alcohol cirrhosis and liver
transplantation surgery three months prior to his admission. The
patient has abstained from drinking alcohol for the four years prior to
his transplantation. His co-morbidities included hypoalbuminemia,
recurrent ascites, esophageal varices with banding, severe portal
hypertensive gastropathy, gastric antral vascular ectasia (GAVE) with
argon plasma coagulation, chronic anemia with multiple transfusions,
gastro-enteral reflux disease, osteoarthritis, diabetes mellitus 2,
remote atrial fibrillation (not on anticoagulation), depression, and
anxiety. Following his transplantation surgery, his hospital course
was complicated by delirium, deemed to be multi-factorial in etiology.
For this reason, a safety coach was required to directly supervise the
patient 24 hours/day at the IRE.

Examination

The physical therapist performed an initial examination of the
patient on day two of his IRF stay. The patient was alert and oriented
to person, place, and time but displayed tangential and nonsensical
speech at times. His lower extremity (LE) manual strength grades
(via manual muscle testing) were grossly 4+/5 throughout bilaterally
and although his active range of motion (ROM) was limited at the
end range of hip and knee flexion, it was considered functional for
his mobility needs. Moderate ascites was present with +3 bilateral
LE pitting peripheral edema noted. His abdominal incision was intact
with staples in place and chronic venous stasis changes were apparent
on his bilateral shins. The patient appeared generally lethargic,
falling asleep during pauses in the examination, and appeared older
than his age. In standing he demonstrated forward head/shoulders
and forward flexed trunk postural deviations. The patient’s sitting
balance was good but he required use of a front wheeled walker
(WW) for stability in standing. Functionally, rolling and transitions
supine to and from sitting required moderate (25-50%) assistance
for LE support. Sit-to-stand and ambulatory transfers using the WW
required moderate assistance. The patient was only able to tolerate a
walking distance of five feet with contact-guard to minimum (<25%)
physical assistance and needed a second person to follow behind
with a wheelchair for safety. Stairs were not attempted due to safety
concerns and no functional outcome measures were initially captured
due to his activity intolerance.

Clinical Impression

The patient’s LE edema was a primary barrier to greater activity
tolerance, active LE ROM, gait progression both with a device and
later without a device, standing balance, bed mobility independence,
and stair climbing ability. The LE pain/discomfort affected his
participation with therapies. The patient's LE edema was initially
managed using Ace-bandage wrapping in a figure-8 pattern
performed by nursing before short stretch compression bandage
wrapping was introduced by the physical therapist. The patient’s/
nursing staff’s compliance with wrapping was inconsistent and was
not yielding significant changes in the patient’s edema. For these
reasons, variable methods of short stretch wrapping techniques and
kinesiology taping were trialed. Patient was deemed an appropriate
candidate for compression therapy, received medical approval, and
consented. No medical interventions or medication administration
specifically targeted to reduce the patients edema were instituted
during the duration of the case study.
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Intervention

Multi-layered vs single-layered layered short stretch compression
over 24 hours

Prior to dependent positioning in the morning, the patient received
short stretch compression bandage wrapping of his bilateral lower
extremities (metatarsal heads distally to mid-thigh proximally) while
supine, with a coin-toss randomization process used to determine
whether a multi-layered short stretch system or a single-layered
system was worn for 24 hours. The right lower extremity was selected
for the multi-layered approach, comprised of a stockinette against
the skin, followed by a mid-layer of Delta-Rol cast padding wrapped
cylindrically, and a superficial layer of LoPress® bandages (four inch
roll distally and six inch roll proximally) moderately stretched. The left
lower extremity received only the single-layer of LoPress® bandages
compressed directly against the skin.

Kinesiology taping over 72 hours

Following the 24-hour application of the short stretch compression,
the wraps were removed while the patient was supine and before
dependent positioning in the morning. KinesioTex Gold tape was
applied using fan cuts (2 on anterior thighs, 1 over posterior calf, 2 over
anterior ankle compartment and dorsum of foot) based on principles
of the Kinesiology Taping Association International with clinician
discretion on maximizing the surface area and integumentary units
involved for edema control [8]. Tape was applied proximal to distal,
with tail ends of tape stretched up to 50% tension over edematous
tissue. Tails were pre-curled for adhesion. No tension was applied
to the ends and the adhesive was activated through rubbing over the
taped surface. The kinesiology tape was applied to the patient’s thighs
and dorsum of feet with the patient in supine while the tape was
applied to the posterior calf surface with the patient in standing with
his knees partially flexed. The patient and nursing staff were educated
to avoid vigorous washing of the taped surface to optimize adherence.

Measurements were obtained by the physical therapist using a
standard medical tape measure while recording the largest value over
three trials at the largest girth of the thigh and calf, and the figure-of-
eight method at the ankle [9].

Outcomes
Short Stretch Compression

After 24 hours, the short stretch compression wraps yielded
reductions in bilateral lower legs (-3.5 cm each) with mixed results
in the thigh (+2.5 cm right LE; -1.0 cm left LE) and ankle (-2.0 cm
right LE; +1.5 cm left LE). Subjectively, the patient reported 8/10 pain
in the left LE (single-layered compression wrap without non-woven
padding) after 24 hours in comparison to 0/10 pain in the right LE
(multi-layered compression wrap with non-woven padding), with
the patient choosing to self-maintain the wraps for therapist re-
assessment. Pain dissipated with immediate removal and did not
affect the treatment plan. Clinical observation revealed bulbous
contour of left leg with wrap removal (Figure 1) and increased
erythema in comparison to the multi-layered compression wrapping
of right LE. In addition, the single-layered wrap fell below the knee
and the original proximal margin of mid-thigh post 24 hours.
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L (excluding initial 24 hours of short stretch wrapping).

Figure 1: Photographic corﬂparison of edemar a) Post initial short stretch compression wrapping. b) 24 hours after removal
of right leg multi-layered short stretch and left leg single-layered short stretch wrapping. c) Kinesiology taping after 72 hours

/

/

Kinesiology tape

After 24 hours of kinesiology tape, reductions from compression
wraps were maintained and further reduced in the right thigh (-2.0
cm) and bilateral lower legs (-0.5 cm left LE; -2.5 cm right LE).
Reductions continued after 72 hours of kinesiology tape in all body
segments (Table 1 and Table 2), although the total net change in the
ankles was 0 cm in right LE and +1.5 cm in left LE. The greatest
reduction of body segment was seen in the lower leg (-6 cm left, -7.5
cm right) over 96 total hours of treatment (24 hours of compression
wrapping followed by 72 hours of kinesiology tape).

Subjectively, the patient had a personal preference for the
kinesiology tape, reported greater ease with overall mobility (in
comparison to no treatment and short stretch compression systems)
and had no pain (0/10) throughout the wearing of the tape.

Clinical observation revealed generally less erythema with
kinesiology taping than compression wrapping (Figure 1). Within
24 hours of initial treatment, two pounds were lost per scale
measurements and maintained at discharge.

s

AN

| Time of Measurement Left Thigh | Right Thigh | Left Leg | Right Leg | Left Ankle | Right Ankle
Change 24 hours post (24 hours short stretch compression wraps) -1 2.5 -3.5 -3.5 1.5 -2
Change 48 hours post (24 Hours kinesiology tape) 2 -2 -0.5 -2.5 1.5 3
Change 96 hours post (72 hours kinesiology tape) -1.5 -1.5 -2 -1.5 -1.5 -1
Total Change -0.5 -1 -6 -7.5 1.5 0
| Table 1: Changes in edema over time (cm) (grey=increase). )
‘\\7 _
/7 Changes in Edema Over Time (cm) \
B Change 24 hours post (24 hours short stretch) B Change 48 hours post (24 Hours kinesiology tape)
Change 96 hours post (72 hours kinesiology tape) Total Change
Left Thigh Right Thigh Left Leg Right Leg Left Ankle Right Ankle
. Table 2: Changes in edema over time (Note: The total change on right ankle was a value of 0 and therefore not depicted on graph). )
"
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! Time of Measurement Left Thigh | Right Thigh | Left Leg | Right Leg | Left Ankle | Right Ankle \
Baseline 46 48 47 48.5 60.5 63
24 Hours post (24 hours of Lo-press) 45 50.5 43.5 45 62 61
| 48 Hours post (24 hours of kinesiology tape) 4 485 43 425 63.5 64 /
96 hours post (72 hours kinesiology tape) 45.5 47 41 41 62 63

Table 3: Edema over time (actual values in cm).

The patient discharged to a Skilled Nursing Facility (SNF) due to
continued cognitive deficits (most notably short-term memory) and
inability of the wife to provide recommended level of intermittent
daily supervision (i.e. during waking hours, check on patient every
1-3 hours due to cognitive deficits). The patient was cleared by the
physical therapist to be up ad lib with a rollator walker on the nursing
unit and needed contact guard physical assist to climb four stairs with
endurance limited due to fatigue. Balance progressions were tolerated
without a device at that time with a Berg Balance Scale score of 49/56
(a score of < 45 indicates individuals may be at greater risk of falling
in elderly population) [11].

Discussion

The data from this case study suggests that both a multi-layered
short stretch compression system with non-woven padding and
kinesiology taping for edema were effective in acute edema control
of the lower leg in a patient with end stage renal disease after a liver
transplantation, but not effective in edema control of the thigh or
ankle. The changes translated to improved patient comfort through
reduced pain in his LE’s, increased mobility and therapy activity
tolerance, and compliance to the edema intervention.

It was hypothesized and supported in the literature that the multi-
layered approach would be more effective than the single-layered
layered short stretch wrap [10], however the goal was to address
current practice amongst clinicians using single-layered edema wraps.
The patient’s report of pain, increase in left ankle edema (+1.5 cm over
24 hours) and physical evidence of asymmetrical, bulbous contour in
his distal lower extremity strongly supports the use of a multi-layered
approach (Figure 1.b). Due to the favorable changes seen in the lower
leg and absence of literature on kinesiology taping for acute edema
management in patients with a chronic disease, this case study may be
useful for the clinical decision making amongst interventions when
considering factors such as the duration of need, severity, application
time, and costs of treatments. An internal cost analysis revealed
bilateral LE multi-layered LoPress® wrapping (stockinette, Delta-
Rol cotton gauze, LoPress® bandages) could reach $472 over one
month, while kinesiology tape cost of two rolls yields approximately
$26 over one month (average found over four internet sites). In
addition to costs, the compliance of patients with the intervention
must be considered. One study reported a non-compliance rate of
33% with compression devices [4]. This patient was able to wear
one application of the taping throughout 72+ hours without need
for continued clinician management in comparison to the necessity
of daily wrapping with multi-layered systems (sometimes multiple
times per day if swelling dissipates) that may compromise consistency
between various staft and thus saving valuable treatment time in the
inpatient rehabilitation setting. However, if a patient is discharging
to home or an alternative level of care such as a SNE, the kinesiology
taping would require skilled clinicians or capable caregivers to learn
the techniques for routine application for the effects to persist.
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Limitations ensued when the patient was discharged to an alternate
level of care from the IRF faster than anticipated limiting the duration
of the study, equality of the duration of treatments (short stretch
compression versus the kinesiology tape), and whether results would
be maintained through follow up. Ideally, equal treatment duration
would have been implemented but the discharge date was shortened
when the disposition changed from home to a SNE. Kinesiology tape
was implemented sooner to permit inclusion in the study prior to
discharge at the IRF, with a final measure of the kinesiology tape only
after the patient stayed the weekend at the SNF (72 hours). Another
limitation is the lack of available evidence on kinesiology taping for
edema management. Current randomized controlled trials in the
literature are limited primarily to upper extremity edema in women
after breast cancer and lower extremity edema in postmenopausal
women with chronic venous insufficiency [4,6,12-14]. Further
research and exploration in this field is necessary to determine efficacy
and generalization amongst populations.

Conclusion

Both a multi-layered short stretch compression system with non-
woven padding and kinesiology taping for edema may be beneficial in
acute edema control of the lower leg in a patient with end stage renal
disease after a liver transplantation, but not effective in edema control
of the thigh or ankle. This may be associated with improved patient
compliance to edema intervention, reduced pain, and improved
activity tolerance and mobility.
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